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CHAPTER 2

Defending Biobehavioral Science

The Failure oF environmenTalism

In the Western world at least, it is no exaggeration to say that those aca-
demic disciplines concerned with human behavior, even if only obliquely, 
are in the grip of strong normative biases. More specifically, these fields 
tend to exhibit biases consistent with a tilt toward individualizing psycho-
logical moral foundations1 among their practitioners. Those with these 
moral foundations tend to associate with political ideologies on the “left.” 
(We do not prefer to frame this matter in politically divisive ways, but 
much of the literature on normative biases in academic research does refer 
to the sources of these biases in political terms, and, in places, we are 
forced to follow their approach. Moreover, since political orientation can 
reasonably serve as a proxy measure for individuals’ moral foundations 
[Haidt, 2012], and because good data explicitly concerning the distribu-
tion of moral foundations in populations are quite limited, while such data 
on political orientations are abundant, referring to the literature on popu-
lation distributions of political orientations lets us better ascertain the state 
of certain normative biases in the academic fields that are of interest to us 
than we otherwise could.)

1 Following the work of Haidt (2012), Gladden and Cleator (2018) describe concerns for 
fairness—which, in light of Haidt’s moral foundations questionnaires, seems largely to 
reduce to egalitarianism—and harm avoidance, which captures moral inclinations to compas-
sionate or humane behavior, as indicating a latent individualizing moral foundation.
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Duarte et al. (2015) report that “58–66% of social science professors in 
the United States identify as liberals, while only 5–8% identify as conserva-
tives”; similarly, “52–77% of humanities professors identify as liberals, while 
only 4–8% identify as conservatives” (p. 3). (As noted in the Introduction, 
in European contexts “liberalism” typically refers to the view that govern-
ment should be neutral with respect to visions of the good, whereas in the 
North American context, in which Duarte et al. [2015] operate, “liberal-
ism” refers to a brand of social democratic politics; unless otherwise noted, 
the current authors employ the term and its cognates in the former sense.) 
A study of the political ideologies of Canadian professors found that 33.3% 
are broadly leftist while a mere 5.2% are broadly rightist (compared to 
24.4% of adults in the Canadian population with at least a B.A. degree who 
identify as broadly rightist), with involvement in teaching humanities 
courses and opposition to religion being noteworthy predictors of leftism 
(Nakhaie & Brym, 2011). There is also evidence of left-wing bias in British 
academia (Carl, 2017), and given that the political and cultural characters 
of Western Europe overall are more to the left than, say, those of the United 
States (Pew Research Center, 2012), one expects that substantial leftist 
academic bias in Western Europe is not limited to Britain.

Attending just to the figures for the United States given above, it 
should be noted that in framing the matter in terms of a “liberal” (social 
democrat)/conservative dichotomy, the numbers likely understate the 
extent of relevant political/moral homogeneity in the American social sci-
ence and humanities fields. That is because one struggles to find a main-
stream American, and even Western, political party or view that is not, in 
world-historical perspective, on the left or individualizing in character. 
Many, probably most, of the American academics who identify as “conser-
vatives” or “moderates” at least nominally share with those identifying as 
leftists important normative and empirical commitments (Salyer, 2018)—
for instance, belief in the moral and biological equality of all human 
groups, or even persons, across time and space, and support for a liberal as 
opposed to a perfectionist form of government2; again, within the context 

2 Note that mainstream American Republicans and “right” libertarians would qualify as 
leftists in this view.

In the footnoted sentence, “perfectionism” refers to any political view that lacks neutrality 
with respect to visions of the good, and so would have governments promote the realization 
of some such vision. But it should be appreciated that the philosophical territory here is more 
complex than the liberalism/perfectionism dichotomy that we have indicated suggests. For 
example, some have argued for political views that could be classified as “perfectionist liberal” 
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of moral foundations theory, we take this to mean that in the modern 
Western world, the vast majority of academics identifying as on the politi-
cal left or right (or in the center) can reasonably be described as having 
moral psychologies tilted in an individualizing direction, considered in 
world-historical context.

But one could argue that it does not follow from the mere fact that 
individuals with particular political (and/or moral) orientations predomi-
nate in certain academic disciplines that the research and scholarship done 
in those disciplines tend to be biased in ways consistent with those ori-
entations. Nonetheless, evidence for the existence of such bias is appar-
ent in the fact that whenever academics of any notoriety do question or 
reject beliefs that seem central to individualizing moralities, they are often 
met with aggressive opposition from fellow academics, administrators, and 
even students, who, in turn, rarely experience significant disapproval from 
those with meaningful social influence (Carl & Woodley of Menie, 2019; 
Nyborg, 2003, 2011; Woodley of Menie, Dutton, et al., 2018; for details 
on philosophers’ often hostile attacks on moral inegalitarians, see Steinhoff, 
2015). If those defending, or offering evidence that could support, suf-
ficiently “countercultural” ideas (i.e. those ideas that could be considered 
to have undesirable implications from the perspective of those with indi-
vidualizing moralities) in academia strongly tend to experience such seri-
ous negative consequences for doing so, at least in the event that they or 
their work achieves substantial attention, it seems likely that academics will 
try to avoid those consequences; so one would expect that academics in 
fields with meaningful bearing on moral and political issues will typically 
make efforts to ensure that their work does not offend dominant moral 
and political views, and thus those views will shape the outputs of those 
fields. (Germane to this point, Carl & Woodley of Menie, 2019, in a study 
of controversies in the area of intelligence research, observe that “equali-
tarian [that is, egalitarian] tendencies are more common in individuals on 
the political left, and it is that political faction from which all the most hos-
tile criticisms of intelligence research have originated” [p. 5]; as one would 
expect, it is much more challenging to find cases of academics suffering 

(e.g. Raz, 1986), and thus the two orientations may not be strictly incompatible. In contrast 
to us, Reiff (2007) identifies American neoconservatives as representing a kind of perfection-
ism and distinguishes “hard” from “soft perfectionists,” with the former rejecting more of 
the presuppositions that he takes to define liberalism than the latter, which include neutrality 
but also, for example, what he calls “toleration”—but the details of these distinctions and 
precise philosophical concepts are not within the scope of the current work.
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serious adverse effects on career or reputation, e.g. job loss, for promoting 
ideas that fit easily with individualizing moralities, such as the idea that 
environmental factors entirely determine variation in human intelligence.) 
Interestingly, and consistent with these observations, it appears that the 
usage frequencies of a composite of terms associated with individualizing 
moral foundations (care + harm + fairness + reciprocity) increased, while 
the usage frequencies of another composite associated with the opposite 
“binding” moral foundations (loyalty + betrayal + purity + sanctity + deg-
radation +  authority  +  respect) decreased from AD 1900 to 2000 (see 
Fig. 2.1); these data are taken from Google Ngram Viewer, and indicate 
changes in the patterns of natural language use, in Anglophone textual 
corpuses in the case of our analysis, which reasonably are taken to reflect 
underlying cultural evolution (Michel et  al., 2011; trends in Google 
Ngram Viewer reflect more than changes in academic texts, but of course 
cultural trends in academia and the broader world are not isolated from 
one another). There is a high- magnitude (i.e. effect size between 0.5 and 
1; Cohen, 1988) and statistically significant negative correlation between 
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Fig. 2.1 The black dots track the usage frequencies of terms associated with 
“binding” moral foundations, whereas the gray dots track the usage frequencies of 
terms associated with “individualizing” moral foundations using Google Ngram 
Viewer data. The correlation (r) between the two trends is −0.828 (p<0.05; 
N = 10)
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the trends time (r = −0.828, p<0.05, N = 10 decades), evidencing their 
divergence over this century-long time period.

What is more, these individualizing commitments are so uncontrover-
sial that in the writings of academics they are typically presented as if they 
were incontrovertibly true. That is to say that most Western academics 
seem to believe that moral and biological equality, applying over both time 
and space, are on such solid ground that no case needs to be made in their 
favor—or that if such a case is to be made, it need do little other than offer 
individualizing affirmations to the effect that alternative views are so obvi-
ously wrong as to barely merit consideration. For instance, legal scholar 
Edward Rubin (2015), in a recent book devoted to explaining changes in 
the moral culture of the Western world, notes that “[b]etween the years 
[AD] 0 and 1000, the privatization process meant that systems of social 
control became increasingly more violent … [Later years] reveal an oppo-
site trend … but that is the result of culture, not biology” (p. 332, n. 74). 
No evidence or argument whatsoever is provided in support of the final 
claim—for Rubin, it is seemingly axiomatic that temporal changes in the 
behavior of human populations can only be due to cultural (and maybe 
more generally, environmental) factors. Perhaps Rubin would allow that 
certain behavioral changes and differences of human populations are due, 
at least in part, to biological changes and differences. But it is unclear what 
motivated his assertion that only “cultur[al], not biolog[ical]” factors 
reduced the prevalence of human violence over the given period of time 
other than a mere assumption favoring cultural determinist models of 
behavioral explanation and against such models that invoke biology.3

A further example is in the scholarship of the celebrated historian Ian 
Morris. In his book Why the West Rules—For Now, he offers the following 
in presenting his approach to explaining human population- level behav-
ioral differences: “[B]iology and sociology explain most of the shape of 

3 It might seem odd that Rubin is inclined to cursorily reject biological hypotheses about 
human behavioral change, as he elsewhere notes, partly in light of biological considerations, 
that “equality is not self-evident at all” (2015, p. 181). Importantly, however, he limits this 
acknowledgment to inter-individual inequality (and to the fact that men and women play 
different roles in reproduction), which some high on individualizing moral foundations will 
admit exists (though not infrequently with the insistence that the important differences stem 
from environmental and not biological factors; nothing in Rubin’s account rules out his 
acceptance of such a view, and his rather explicit individualizing morality makes it likely that 
he does accept it).
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history … but these biological and sociological laws are constants, apply-
ing everywhere, in all times and all places. They, by definition, tell us about 
humanity as a whole, not about why people in one place have fared so 
differently from those in another. To explain that … we need … geogra-
phy” (Morris, 2010, p. 29). Morris claims to recognize that a case for 
biological egalitarianism needs to be made. However, the one that he pro-
pounds barely transcends recapitulating the geographical determinism of 
Jared Diamond—the thrust of which is encapsulated in the passage from 
Morris (2010) provided above—and tarring opposing views with politi-
cally charged invective, the latter move signaling an assumption of the 
truth of biological egalitarianism from the outset, insofar as it suggests an 
immediate refusal to treat the matter at issue as truly open to dispute.

As advocates of geographical determinism, Morris and Diamond lose 
sight of a basic tenet of evolutionary science,4 namely that distinct envi-
ronments and ecologies select for different hereditary traits (something 
that Charles Darwin grasped even though he lacked understanding of the 
material basis of heredity, i.e. genetics). And with geographical variation, 
there is of course variation of ecologies and environments. Morris (2010), 
for instance, contends that “[n]ature … is just not fair” since “[a]gricul-
ture appeared in the Hilly Flanks thousands of years before anywhere else 
… because geography gave [the people there] a head start”; the point here 
is that such differences of geographical fortune can, at least in principle, 
explain all inter-population human behavioral variation without any need 
to invoke biological evolutionary factors (p. 117).

Even setting aside geographical variation, it must be recognized that a 
human population heavily relying on agriculture for thousands of years 
will be subjected to different selective pressures than other human popula-
tions in distinct subsistence paradigms (as others have noted, e.g. Rushton, 
1999) because of the unique challenges associated with agricultural life. 
Such selective pressures surely conferred to agricultural populations 
genetic endowments in behaviors that partly determine success in agricul-
ture, and therefore affect the odds of survival and reproduction for agri-
culturalists, which non-agricultural populations would not have had (in 
light of the basic principles of evolutionary theory that we just indicated). 
That these genetic endowments can be ultimately ascribed to the mere 

4 For those who need it, a brief exposition of modern evolutionary theory is provided at 
the beginning of the second part of this chapter.
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luck of agricultural populations’ historical environmental and ecological 
conditions does not make them any less real. By the same token, modern 
humans’ high intelligence relative to all other known organisms depends 
on the fact that their ancestors happened to encounter certain environ-
mental and ecological conditions. That does not somehow render this 
cognitive endowment non-biological today.

The very fact that Morris uncritically recites Diamond’s geographical 
determinism thesis when it has faced rather severe critique, which should 
at least be addressed (see, e.g. Clark, 2007; Cochran & Harpending, 
2009; Figueredo, 2009; Rushton, 1999), intimates an assumption of bio-
logical egalitarianism out of hand. It is telling that Morris (2010) even 
includes Cochran and Harpending’s book The 10,000  Year Explosion 
(2009) in the “Further Reading” section of the very same work in which 
he extols Diamond’s geographical determinism; but he does not discuss 
the critique of Diamond that Cochran and Harpending present. Morris 
even goes so far as to assert, absent any citation of supporting evidence, 
that “[o]ur dispersals out of Africa in the last sixty thousand years wiped 
the slate clean of all the genetic differences [among human populations] 
that had emerged over the previous half million years” (Morris, 2010; 
emphasis added). This claim is entirely inconsistent with evidence from 
Cochran and Harpending (2009), who document a number of such dif-
ferences distinguishing modern human populations. In more recent years, 
many population and behavior geneticists, evolutionary psychologists, 
physical anthropologists, behavioral ecologists, and the like have offered 
further evidence of socially significant genetic differences among human 
populations, as well as evidence of evolutionary-genetic changes within 
certain populations over just the past few thousand years (some predicted 
by Cochran & Harpending, 2009), which the unique environmental cir-
cumstances of those populations likely caused, probably leading to genetic 
divergence from other populations (see Kirkegaard et al., 2019; Lasker, 
Pesta, Fuerst, & Kirkegaard, 2019; Piffer, 2019; Winegard, Winegard, & 
Boutwell, 2017; Woodley of Menie, Younuskunju, Balan, & Piffer, 2017). 
Despite these and other shortcomings in Morris’ book, the current authors 
failed to find any high-profile academic who has taken him to task for 
them. Rather, Why the West Rules—For Now has won more or less univer-
sal acclaim. It would appear that tendentious research is permissible among 
the academic establishment so long as its imperfections align with indi-
vidualizing pieties.
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30

One could think that Morris and Rubin are exceptions to a more bal-
anced academic consensus on the role of biology in human behavioral 
variation. But more systematic evidence is available, suggesting that they 
are firmly within the mainstream. Geher and Gambacorta (2010) and 
Horowitz, Yaworsky, and Kickham (2014) both examined academics’ 
views about the relation of biology to human behavior, though the latter 
only probed the beliefs of sociologists. The former study, based on data 
from 268 adults, reached a number of striking conclusions: leftism (or 
“political liberalism,” as the authors call it) is associated with the belief 
that human sex differences are environmental rather than genetic in ori-
gin; academic employment, especially in the departments of sociology and 
women’s studies, is also associated with belief in the foregoing environ-
mentalist5 view; finally, employment as an academic is associated with the 
belief that “behavioral differences between roosters and hens” (emphasis 
added) are functions of environmental rather than biological factors 
(Geher & Gambacorta, 2010, p. 32). The latter study, based on a survey 
of 155 “sociological theorists,” found, echoing the former, that “liberal-
minded,” that is, likely individualizing, sociologists are more opposed to 
“evolutionary biological” ideas than those probably higher on the oppo-
site cluster of psychological moral foundations, that is, those high on 
Haidt’s “binding” orientations that stress loyalty, authority, and purity or 
sanctity (i.e. a tendency toward disapproval of activities traditionally con-
sidered disgusting) (Horowitz et al., 2014).

Particularly striking is the fact that of the 151 sociologists who 
responded to a question about their general “attitude toward applying 
evolutionary biological ideas to human social behavior and organization,” 
only 13.2% selected the response indicating that they “embrace” such 
ideas, whereas 62.9% selected responses indicating skepticism or hostility 
toward them (Horowitz et  al., 2014, p. 495). It must be stressed that 
resistance to such biological ideas may leave one unable to accept, without 
logical inconsistency, even the evolutionary origins of humanity itself, 
insofar as there seem to be very limited options for coherently reconciling 
denial of the relevance of evolutionary biology to human behavior with 
the belief that the human species emerged through evolutionary processes.

5 We will use the term “environmentalism” more broadly to refer to the belief that human 
behavioral variation is primarily or entirely determined by non-genetic environmental 
variation.
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Perhaps the clearest evidence of distinctively individualizing tendency 
among sociologists is in their response pattern to a question concerning a 
prototypical politically sensitive matter, namely the origin of human 
behavioral sex differences, compared to other questions. Whereas 81.2% 
of surveyed sociologists were willing to recognize the plausibility or high 
plausibility of the idea, discussed in more detail later in this chapter, that 
genetic differences for “intellectual potential” exist among individuals 
(though nearly a fifth were either uncertain about this or thought it 
unlikely or very unlikely), only 42.8% were approving of the claim that 
certain average differences in social and cognitive skills between men and 
women have a biological basis (Horowitz et  al., 2014, p.  497). 
Unsurprisingly, Horowitz’s team found that political radicalism, that is, a 
kind of ideology that probably attracts those very high on individualizing 
moral foundations, and feminism significantly negatively predicted soci-
ologists’ approval of evolutionary or more broadly biological accounts of 
human behavior. Since inequality between individuals is less offensive to 
those with strong individualizing sensibilities, in light of their political 
preferences, than inequality between the sexes or other groups, it is unsur-
prising that sociologists were particularly hostile to biological explanations 
of sex differences.

* * *

Hopefully it is now clear that, at least in the West, individualizing bias is 
generally and strongly present in those academic disciplines concerned 
with human behavior. Further, there is evidence (albeit less robust) that 
this bias is associated with opposition to genetic explanations of human 
behavioral variation, especially between-group variation. We refer to these 
biological explanations collectively as “hereditarianism.”6 Of course and 
although we have already made clear that we reject it, anti- hereditarianism, 
whatever the motivations for maintaining it, may encompass true empiri-
cal beliefs, even if, for example, Morris and Diamond have argued poorly 
for it. In other words, anti-hereditarianism may be true in part or whole—

6 To be sure, “hereditarianism” is concerned with scientific explanations made in reference 
to heritable factors, specifically genetic ones. There are various non-genetic biological 
approaches to explaining human traits and trait variation, but the genetic approaches in par-
ticular seem to be unwelcome among those on the political left (see Furnham, Johnson & 
Rawles, 1985) and proponents of environmental explanations (environmentalists), and thus 
our focus is on hereditarianism.
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the mere fact that arguments made on its behalf are often weak, and are 
probably often morally/politically motivated, does not exclude this pos-
sibility. Reasons to challenge political/moral biases in academia would not 
be very strong if the only beliefs that they favor rejection of are false 
 anyway.7 And what appears to be bias could in fact be principled moral and 
political rejection of a paradigm that sound empirical inquiry has (seem-
ingly) authoritatively discredited, especially if acceptance of that paradigm 
carries certain dangers.

Anti-hereditarians often seem to think that their approach exhibits just 
this sort of scientific integrity. For instance, paleontologist Stephen Jay 
Gould and population geneticist Richard Lewontin, though both com-
mitted Marxists,8 inveighed relentlessly against evolutionary psychology, 
behavior genetics, and psychometrics for allegedly scientific reasons.9 
Indeed, Gould stridently criticized hereditarians for their “a priori preju-
dice,” which, he contended, was the cause of the supposedly manifold 
errors in their research (1996, p. 59). By contrast, then, it would seem 
that Gould believed his work to be at least better and less biased than the 
hereditarian research he attacked as poor science. Yet, his own output 

7 Although note that it is generally accepted that sound scientific practice treats all empiri-
cal beliefs as, in principle, defeasible. This is needed to avoid dogmatic commitment to theo-
ries and beliefs that may impede further advancement of science. There is, then, always some 
reason to criticize moral and political biases that compromise scientific research. But it is 
necessary to find evidence that such biases have had a corrupting effect before concluding 
that some particular bias is problematic. It seems certain that no researcher is entirely free of 
extra-scientific biases, and we are not exceptions. The point is that the mere presence of 
biases on the part of a researcher, which, as just indicated, are seemingly ubiquitous, does not 
constitute sufficient basis to dismiss their scientific work (so in the above in this chapter, for 
example, we have endeavored to draw associations between apparent biases and verifiable 
scientific errors or other problems). For the zealous anti-hereditarian Stephen Jay Gould, this 
evidently was not the case: so long as he could even speculate that a scientist, such as Samuel 
George Morton, was operating under unconscious biases, Gould felt entitled to claim that 
that scientist’s work really was distorted by bias, provided, apparently, that the scientist 
offered results that Gould found morally disagreeable (see Lewis et al., 2011; Ruse, 1989; 
Sesardic, 2005, pp. 39–40). Even worse, and as will be discussed in the main text, it appears 
that Gould entered distortions into his own re-analysis of Morton’s work to offer evidence 
of faulty research where none in fact existed.

8 One can debate whether Karl Marx was or was not a hereditarian of some sort. But this 
is not very relevant. In practice, Marxism has been an overwhelmingly anti-hereditarian 
ideology.

9 Though Lewontin was at times quite open about the fact that his “scientific” work was a 
means of pushing a political agenda (see Wright, 1998).
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clearly expresses strong moral and political biases—revealed, for instance, 
where he makes apparent that his most famous critique of hereditarianism, 
the ostensibly scientific The Mismeasure of Man,10 is in no small part a 
moralistic protest against various forms of European “supremacy” (e.g. 
Gould, 1996, p. 144) and their harmful alleged consequences (p. 263; see 
also Ruse, 1989).

More importantly, a number of the attacks that Gould leveled against 
hereditarian scientists in this work were subsequently shown to be nothing 
more than defamatory and possibly willfully deceitful misrepresentations, 
which seemingly originated in his own just mentioned biases. The most 
prominent such case is Gould’s allegation that physician Samuel George 
Morton was led to produce inaccurate data on human skull size differ-
ences consistent with his alleged racial prejudices. It has since been shown 
that Morton’s measurements were sound (Mitchell, 2018) and that, if 

10 Nonetheless, Gould tirelessly attempted to refute criticisms of his work, an effort facili-
tated by the characteristic slipperiness of his writing, namely his tendency to explicitly state 
that he does or does not do or believe some particular thing, but make apparent that the 
opposite is true at another point in the same work. Alcock (1998) provides an example of this 
trick of Gould’s: “In The Diet, after having caricatured persons studying the mating tactics of 
men and women as genetic determinists, [Gould] writes, ‘Perhaps I have caricatured this 
position, but I don’t think so, having read so many articles of support. In fact, I don’t even 
think that the basic argument is wrong.’ But Gould then goes on to explain that the basic 
argument is wrong because it supposedly cannot cope with the reality that human behavior 
is influenced by cultural factors” (p. 325; emphasis in original). This tactic allowed Gould to 
conveniently respond to critiques of his work by denying that he did what his critics accu-
rately claimed he had done, citing as proof the false characterizations of his own writings 
peppered in them: “These apparent concessions … enable Gould to deflect criticism by 
pointing piously to his rare, against-the-grain comments when confronted by someone who 
is responding to the basic negative nature of his attacks. Thus, when Maynard Smith … 
attempted to rebut ‘Gould’s curiously ill-tempered review of Helena Cronin’s The Ant and 
the Peacock’ … Gould replied by pointing to a benign sentence in an otherwise hostile 
review” (Alcock, 1998, p. 325).

The same tactic is evident in the work of Gould’s colleagues and fellow Marxists Richard 
Lewontin, Steven Rose, and Leon Kamin. In this trio’s infamous anti-hereditarian book Not 
in Our Genes, it is argued that science is never free of political bias. In so arguing, Lewontin 
et al. (1984) seem to preempt charges that their far-left orientation to science is just as politi-
cally biased as they allege hereditarianism to be (just in the opposite direction); and yet, in 
the book as a whole, they go ahead with ferocious attacks on hereditarians for their suppos-
edly politically warped research. Thus, Lewontin et al. (1984) expected readers to accept 
both that political bias in science is ubiquitous and that hereditarian researchers are worthy 
of unique scorn for doing politically biased scientific work. The hypocrisy is obvious and 
indicates merely an attempt of Lewontin, Rose, and Kamin to have their cake and eat it too.
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anything, Gould deliberately manipulated Morton’s numbers to create the 
false impression that the latter was a biased scientist (Lewis et al., 2011). 
Perhaps more damning, however, is the fact that an anthropology student, 
John Michael, re- measured a portion of the skulls in Morton’s collection 
and determined that Morton’s results were not biased before Gould pro-
duced the second edition of The Mismeasure of Man (Cofnas, 2016, 
pp.  486–487). Even though Michael sent Gould a copy of the paper 
reporting his corroboration of Morton’s measurements, Gould left his 
scurrilous claims about Morton’s research in Mismeasure’s revision 
(Sesardic, 2005, p. 42, n. 14).

It is an unfortunate truth that a great deal of academic work with an 
anti- hereditarian bent is uncharitable to its targets (so the phenomenon is 
in no way limited to Gould’s output). Philosophers of science Neven 
Sesardic (2005) and Nathan Cofnas (2016) have copiously documented 
not only a welter of errors in the work of Gould (see also Alcock, 1998) 
and researchers of a similar bent, but also, more troublingly, the tendency 
of more contemporary academics to uncritically parrot the long-discred-
ited arguments and claims of these scientists.

This tendency is still apparent even in very recent years. Endocrinologist 
Barbara Demeneix’s Toxic Cocktail (2017) is a case in point. Demeneix 
offers an explanation of the rising prevalence of a number of behavioral 
and psychological problems in developed countries, for example, increas-
ing rates of autism, in purely environmental terms. More specifically, she 
blames toxins and pollutants of various kinds for this growing psychobe-
havioral damage. Other researchers, however, have presented strong 
empirical evidence and/or theoretical considerations indicating that some 
of these changes are due, at least in part, from genetic factors (e.g. 
D’Onofrio et al., 2014; Kong et al., 2017; Liu, Zerubavel, & Bearman, 
2010; Lynch, 2016; Woodley of Menie, Figueredo, et al., 2017).

Demeneix is aware of at least some of this research but chooses to 
dismiss it on the basis that it “smacks strongly of biological determinism 
and genetic determinism or the overriding influence of genes compared 
to that of the environment. Many authors have written excellent cri-
tiques of biological determinism, including Richard Lewontin, Steven 
Rose, and Leon Kamin” (2017, p. 87). This is not a sensible counter to 
hereditarianism for a number of reasons. In the first place, the only “cri-
tique” of “biological determinism and genetic determinism” (an appar-
ent pleonasm) that Demeneix cites was over three decades old at the 
time of her book’s publication. That critique, the openly Marxist Not in 
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Our Genes (1984), has been met with more or less universal rejection 
from the relevant scientists who have considered it (for an especially cut-
ting review of this book, see Dawkins, 1985), and so it is odd that 
Demeneix treats it as an uncontroversial basis on which to reject biologi-
cal or, more narrowly, genetic theories of recent human behavioral 
change. One critic (Wright, 1998) has even gone so far as to characterize 
Not in Our Genes as a work of “slander” (Wright, 1998, p. 199), further 
contending that it offers nothing but familiar arguments that already had 
been (e.g. Jensen, 1982) and continued to be “refut[ed],” though with-
out any acknowledgment by anti-hereditarians (Wright, 1998, p. 198; 
see also Sesardic, 2005; Sarraf & Woodley of Menie, 2021; Woodley of 
Menie & Sarraf, 2021). Indeed, the terms “genetic determinism” and 
“biological determinism,” which not just Demeneix but also Lewontin, 
Rose, and Kamin employ, are mere terms of abuse that only reflect igno-
rance of hereditarian research (see Sarraf & Woodley of Menie, 2021) 
since “there is literally no one who ever subscribed to genetic determin-
ism,” that is, “the doctrine that an organism’s phenotype is determined 
by genotype alone”11 (Sesardic, 2005, p. 14).

Even when setting aside its most unreasonable theses, it remains true 
that none of the central arguments of Not in Our Genes has fared well in the 
course of time—for example, that the concept of general intelligence is 
illegitimate and that “[s]trong performance on IQ tests is simply a reflec-
tion of a certain kind of family environment” (Lewontin, Rose, & Kamin, 
1984, p. 94). By point of fact, all efforts to undermine the theory of gen-
eral intelligence, that is, that the validity of intelligence tests is primarily a 
function of the degree to which they tap a single mental factor (general 
intelligence or g), have failed—it is a simple fact that one statistical psycho-
metric factor accounts for much of the variance in and most of the validity 
of IQ test scores, consistent with the predictions of g theorists (Bouchard, 
2014; Ganzach & Patel, 2018; Jensen, 1998; Johnson, te Nijenhuis, & 
Bouchard, 2008). There is hardly a serious psychometrician left who rejects 
g theory given the strength of such results, and the most extreme alterna-
tives, such as Howard Gardner’s theory of multiple intelligences, have lost 
virtually all support from relevant experts (Waterhouse, 2006).

The most spectacular failure of all is perhaps Lewontin, Rose, and 
Kamin’s (1984) effort to argue that “family environment” is the decisive 

11 Demeneix’s understanding of “genetic” or “biological determinism” is perhaps more 
tempered than this, but Lewontin, Rose, and Kamin’s (1984), to which she refers, is not.
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determinant of IQ test performance (p. 94). Roughly a century of scien-
tific work on the genetics of intelligence has left little doubt that, by adult-
hood, family environment explains just about none (0%) of the variation in 
IQ scores (Plomin, 2018), whereas genetic factors explain about 70–85% 
of the variation (Bouchard, 2004; Plomin & Deary, 2015; g potentially 
has an even higher adult heritability of 86%, according to Panizzon et al., 
2014, who modeled it explicitly as a latent factor, reaching 91% when cor-
rected for measurement reliability, according to Woodley, te Nijenhuis, & 
Murphy, 2014). (The percentage of variation in a phenotype, or some life 
outcome, in a population for which variation in genetic, and perhaps other 
heritable, factors accounts is called “heritability.”) It is unknown what 
factor(s) accounts for the residual 20–30% of unexplained variance in IQ 
test performance, but it may be primarily measurement error and random 
developmental noise—genetic (and perhaps other biological) error, in 
other words, with perhaps some contribution of random environmental 
events (Jensen, 1998; Sarraf & Woodley of Menie, 2021). Recently, work 
on the heritability of intelligence has ramified into the realm of molecular 
genetics, meaning that specific genetic variandts, or variants that are 
“nearby” in the genome to the causal ones, have now been causally impli-
cated in individual-level cognitive and related phenotypic variation in 
humans (Lee et al., 2018; Sniekers et al., 2017; Trampush et al., 2017; 
Zabaneh et al., 2017). This is reasonably construed as a deathblow to the 
“not in our genes” thesis.12

12 Some critics, such as Ken Richardson and Jay Joseph, deny these implications of behav-
ior-genetic research. For a detailed response to arguments of the sort that they offer, see 
Sarraf and Woodley of Menie (2021). In brief, it is worth noting that these and other critics 
tend to focus narrowly on problems alleged to pertain specifically to twin studies, problems 
that they argue inflate heritability estimates. Their complaints are very probably incorrect, 
however, since the heritability estimates of twin studies have been replicated in non-twin 
behavior-genetic analyses specifically aimed at determining if the results of twin studies could 
be validated (e.g. Schwabe, Janss, & van den Berg, 2017). Moreover, there is evidence that 
certain errors that some such critics highlight in twin studies in fact tend to downwardly, not 
upwardly, bias those studies’ heritability estimates (although the degree of this bias is associ-
ated with the heritability of the trait; see, e.g., Liu, Molenaar, & Neiderhiser 2018). Some 
have noted that molecular-genetic studies tend to deliver far lower estimates of trait heritabil-
ity than classic (non-molecular) behavior-genetic studies, and take this to be evidence of 
upward bias in those studies of classic design. But this “problem of missing heritability” is 
unsurprising in light of the fact that these molecular methods are quite new and imperfect—
for instance, they are poor at detecting the probably substantial contribution of rare genetic 
variants to the heritabilities of traits and life outcomes; Kendler et al. (2016), given the 
results of their non-twin behavior-genetic study, note that they found no evidence that twin 

 M. A. SARRAF ET AL.



37

A more complete assessment of the hereditarian and environmentalist 
paradigms is attempted later in this chapter. But here it is worth asking 
why there is such limited sophistication in efforts to defend anti-hereditar-
ian (or environmental determinist or environmentalist) views. Too often, 
opponents of hereditarian science systematically depend on misrepresenta-
tion and omission of theory and fact for their arguments to achieve any 
apparent plausibility. Worse still, and as noted earlier, environmentalists 
seem unable to abstain from concerted efforts to intimidate and defame 
their ideological enemies (Carl, 2018, 2019; Carl & Woodley of Menie, 
2019; Cofnas, 2016; Davis, 1986; Hunt, 1998; Meisenberg, 2019; 
Nyborg, 2003, 2011; Scarr, 1987; Sesardic, 2005; Segerstråle, 2000; 
Walsh, 2014; Woodley of Menie, Dutton, et  al., 2018; Wright, 1998). 
Their resistance to hereditarianism, or even mere isolated findings that are 
at odds with broadly individualizing moral commitments, is rarely without 
a great deal of passion. Walsh (2014) recounts the story of anthropologist 
Charles Leslie, who left an editor post at the academic journal Social 
Science and Medicine in protest “after it published an article documenting 
the large overrepresentation of Africans and people of African descent 
among AIDS patients” (p.  6). Leslie issued a statement explaining his 
motivation for resigning, in which he averred that “[n]on- social scientists 
generally recognize the fact that the social sciences are mostly ideological 
… Our claim to be scientific is one of the main academic scandals … By 
and large, we believe in, and our social science was meant to promote, 
pluralism and democracy” (quoted in Walsh, 2014, p. 6). For a serious 
scientist, an admission anything like that offered by Leslie would be an 
occasion for embarrassment. But Leslie somehow seems to have been 
proud of the fact that his life ostensibly as a scientist has not been about 
generating empirical knowledge at all, but instead has been a very refined 
and opaque13 form of politicking.14

There is not space here to document the countless instances of aca-
demic behavior akin to Leslie’s, but they are largely united insofar as they 
are highly emotional and often clearly motivated by individualizing ide-

studies provide upwardly biased heritability estimates, and so conclude that biases in twin 
studies are not a plausible source of the missing heritability problem.

13 Leslie certainly does not announce his extreme bias so transparently in each of his scien-
tific publications.

14 One also has to wonder what value this sort of moralistic refusal to accept certain facts 
has in the “real world.” If some demographic suffers from a higher rate of HIV infection, 
ignoring this will only prevent the development of policy initiatives that might save lives.
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ologies. Evolutionary psychologists who attempt to scientifically explain 
the phenomenon of rape in humans are libelously portrayed as “silly … 
narcissistically self-aggrandizing [fantasists] who justify sexual coercion” 
(quoted in Palmer & Thornhill, 2003); psychometricians investigating the 
effects of immigration to developed nations on population-level intelli-
gence (e.g. Nyborg, 2012) are wrongfully (see Vernon, 2015) accused of 
scientific misconduct (it seems that Nyborg’s experience in this case was an 
extension of earlier attacks he faced from Marxist academics; Nyborg, 
2011, pp. 250–251); behavior geneticists studying the relative effects of 
genetic and environmental factors on variation in intelligence are maligned 
and “threatened and attacked, both verbally and physically” (Scarr, 1987, 
p. 224); and so on. In recent years, neurobiologist Adam Perkins, who has 
argued that welfare claimants tend to manifest an “employment-resistant 
personality profile,” had a talk at the London School of Economics can-
celed in response to pressure from activists (Foster, 2016), and the politi-
cal scientist Charles Murray was assaulted by protesters at Middlebury 
College for his supposedly “bigoted” views (Krantz, 2017).

In face of all of this, one has the impression that environmentalists, and 
those of an individualizing moral bent more broadly, are driven by fear 
and paranoia in their antagonism of hereditarians. They are, seemingly on 
the whole, unwilling to tolerate even the conditions in which hereditarian-
ism could gain traction in academic or wider Western culture. A hypothesis 
explored later on in this book posits that this behavior is itself the product 
of biosocial factors. But for now, it is sufficient to note that these reactions 
are probably consequences of the fact that political and social ideologies 
associated with individualizing moral orientations often strongly depend 
on certain empirical beliefs, and these beliefs in turn have been seriously 
challenged by many strains of evidence that have been accumulating in the 
biobehavioral sciences for decades.

Some may be skeptical of the idea that biobehavioral science has politi-
cal implications at all. But such skepticism is unwarranted. For example, 
leftism is principally defined by egalitarianism; some have even suggested 
that all forms of leftism take “universal equality” to be the “highest good” 
(Paul Gottfried quoted in Hawley, 2016, p. 11). But what distinguishes 
the political-moral left from right is perhaps somewhat more subtle. 
Leftism seems to overwhelmingly involve, in its various manifestations, 
commitment to the realization of equality in at least one morally salient 
domain (typically political, economic, or hedonic) among all persons in a 
national society, or even among all persons on Earth or among all sentient 
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creatures; leftists might treat such equality as a feature of the correct moral 
theory (as when certain utilitarians posit that all persons’ pleasure must be 
regarded as “counting” equally) or might have some vaguer reason for 
regarding equality of whatever sort(s) as intrinsically good or right. To the 
extent that leftists come down from moral abstractions and take equality 
in concrete, empirical spheres of life to be realizable, and its realization to 
be a goal that ought to be urgently pursued, the findings of biobehavioral 
science threaten their moral-political mission. Certain persons on the left 
have acknowledged this fact—take, for example, Cordelia Fine’s (2017) 
assessment of the relevance of empirics to the sex-egalitarian objectives of 
feminists: “Although scientific claims don’t tell us how our society ought 
to be … they can give us strong hints as to how to fulfil those values, and 
what kind of arrangements are feasible … if the sexes are essentially differ-
ent, then equality of opportunity will never lead to equality of outcome” 
(p. 17). Those inclined to politics informed by individualizing moral com-
mitments are of course at liberty to await the day that technology can 
eradicate genetic human or even animal inequality (an issue to be consid-
ered later [see Chap. 8]), so obviously biobehavioral science does not chal-
lenge their values as such. But in the same way that standard economics has 
shown socialism15 to be an impracticable political-economic project, given 
certain general facts about human limitations (see Gintis, 2018) that do 
not seem realistically surmountable, biobehavioral science has done much 
to show that equality for humans, let alone for all animal life, is not achiev-
able in the world as it is.

Unsurprisingly, then, those of individualizing moral psychologies are 
at pains to deny the relevance of genetic variation to human behavioral 
variation. They are forced to adopt a sociological, sociocultural, or (most 
general of all) environmentalist paradigm, according to which, even if 
biology can explain universal features of human behavior, only social, 
cultural, and/or environmental facts figure in explanations of behavioral 
differentiation. This skewed perspective has far-reaching and mostly 
untenable implications. It must deny, for instance, that individual behav-
ioral differences have heritable bases and are targets for (natural, social, 
and/or sexual16) selection, which seems to exclude the possibility of 
human behavior-genetic evolution in the first place, in addition to the 

15 At least in the context of industrial and “postindustrial” societies.
16 See Figueredo et al. (2017) for an elucidation of this categorization of forms of biologi-

cal selection.

2 DEFENDING BIOBEHAVIORAL SCIENCE 

https://doi.org/10.1007/978-3-030-32984-6_8


40

possibility that such evolution is ongoing (despite the fact that it mani-
festly is; Kong et al., 2017), and by extension an evolutionary basis for 
differences in behavior between humans and other primates (given that 
modern evolutionary theory assumes that there is heritable phenotypic 
variability among organisms with consequences for fitness,17 and that 
humans and other modern primates descended from archaic hominids). 
Moreover, it leads anti-hereditarian academics to offer particularly dubi-
ous explanations of social phenomena, such that these academics are far 
more often guilty of the scientific failings that they frequently impute to 
hereditarians than are hereditarians themselves. An exemplar of this 
hypocrisy is in anti-hereditarians’ frequent complaint that evolutionary 
psychologists engage in “just-so story” telling in their research, that is, 
that evolutionary psychologists merely generate hypotheses about the 
ultimate biological origins of behaviors without ever offering good rea-
sons to accept them or even advance them beyond the level of specula-
tion (cf Confer et  al., 2010; Figueredo & Berry, 2002; Woodley of 
Menie & Sarraf, 2021). The current authors are yet to see the “just-so 
story” criticism directed at anything but evolutionary science, especially 
evolutionary psychology. Yet the work of anti-hereditarian social scientists 
and humanists is rife with just-so stories that are far more egregious than 
almost anything one can find in the whole corpus of evolutionary research.

For the sake of illustrating this point, consider the following inventive 
explanation of the origin of human behavioral sex (though in this case 
called “gender”) differences found in the work of noted feminist philoso-
pher Sally Haslanger (apparently inspired in part by the writing of an even 
more illustrious feminist academic, Catharine MacKinnon):

[W]e can usefully model one process by which gender is constructed roughly 
as follows: The ideal of Woman is an externalization of men’s desire (so- 
called Woman’s Nature is what men find desirable); this ideal is projected 
onto individual females and is regarded as intrinsic and essential to them. 
Accepting these attributions of Womanhood, individual women then inter-
nalize the norms appropriate to the ideal and aim to conform their behavior 
to them; and, in general, behavior towards women is “justified” by reference 
to this ideal. This, in turn, is responsible for significant empirical differences 
between men and women. (2012, p. 93; emphasis added)

17 “Fitness” refers to the replicative success of one’s genes; a more elaborate treatment of 
the concept is offered in the second part of this chapter.
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This explanation is highly implausible, and the author provides no serious 
empirical evidence to support it. First, the existence of sex roles across 
animal taxa,18 arising from variation in behavioral and physical traits, is an 
established fact, one most parsimoniously explained through sexual selec-
tion theory19 as opposed to theories invoking “environmental factors or 
chance” (Janicke, Häderer, Lajeunesse, & Anthes, 2016); there is simply 
no rational basis on which to expect that humans would be the one sexu-
ally reproducing species to which this rule does not apply:

we find it hard to believe that social role theory, even the “biosocial” ver-
sion, retains any scientific credibility at all in the twenty-first century. To us, 
social role theory is a vestigial remnant of human exceptionalism. Given the 
overwhelming preponderance of comparative evidence for sexually selected 
sex differences in intraspecific aggression across such a broad diversity of 
species, it does great violence to the principle of parsimony to invent a spe-
cial explanation for exactly the same phenomenon in our own species. 
Surely, such special pleading cannot be considered sound scientific theoriz-
ing.20 (Figueredo, Gladden, & Brumbach, 2009, p. 278)

Haslanger (2012) ignores the voluminous literature on the evolution of 
behavioral (and other) sex differences, the findings of which do not align 
with her social constructivist thesis.

Second, even if one were to grant that her a-biological theory accu-
rately describes relations between the sexes that held at some point in the 
very distant human past, its account implies that sexual selection would 
have favored those women most naturally compatible with, and thus most 
able to embody, the ideal of “Woman’s Nature” (e.g. through greater rela-
tive physical femininity and the like). In the absence of countervailing 
selective pressures, this process of sexual selection would have produced 
and/or deepened genetically based behavioral (and physical) sex differ-
ences in the long run. It would thus be incorrect to think that even the 
process that Haslanger outlines would not give rise to genetically based 
differences in behavior between the sexes.

18 Note that some animals reproduce asexually.
19 Sexual selection refers to variation in reproductive success (fitness) that occurs as a result 

of mate choice and competition for mates.
20 Figueredo, Gladden, and Brumbach’s (2009) assessment was applied specifically to the 

case of sex differences in aggression, but their view is clearly relevant to behavioral sex differ-
ences generally.
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Third, it makes no sense that a sexually reproducing species would have 
arbitrary mate preferences. Haslanger seems to think that men’s sexual 
tastes are matters of purely contingent social norms, unrelated to the biol-
ogy of men or women. But she never convincingly explains why men con-
structed the “ideal of ‘Woman’s Nature’” in the first place. Her book gives 
the impression that the explanation would have something to do with this 
ideal helping to facilitate the oppression or domination of women by men, 
but this only moves the problem back a step—why, as Haslanger’s own 
view posits, do men but not women tend to have an interest in socially 
dominating, and overall success (as a group) in so dominating, the opposite 
sex, and why are women acquiescent to male efforts at such domination 
(see Haslanger, 2012, pp. 41, 58–60); why is this general dominance/
submission dynamic between the sexes so rarely reversed, especially at the 
group level, over time and space, and what non-genetic basis could the 
ultimate origin of this dynamic, with its high generalizability across envi-
ronments, reasonably have?21

The standard evolutionary view of mate preferences is that they encour-
age reproduction with individuals who are likely to produce fit offspring, 
through the genetic traits and/or resources that they will prospectively 
bequeath to those offspring (Geary, 2010)—these preferences likely 
evolved because of this fitness-enhancing function. Mate preferences vary 
with a number of factors such as phenotypic condition (Cotton, Small, & 
Pomiankowski, 2006) and sexual relationship types (e.g. whether the rela-
tionships are prospectively short or long term—see Figueredo et al., 2017, 
p. 50—although this distinction is not free of controversy). Nevertheless, 
universal mate preferences in humans have also been noted, such as for 

21 Moxon (2016) maintains that “[a]ny adherence to a notion that at root is ‘social condi-
tioning’ is a naive position born of failing to appreciate that there is an infinite regress to 
biology…. The social constructivist view of the sexes is a self-contradiction … [that] cuts no 
ice in psychology. The sexes are supposed identical, yet, at the very same time, one sex is held 
somehow to ‘oppress’ the other in some foundational way, through the nebulously envisaged 
structure or dynamics of ‘patriarchy’ …. No sense can be made of putting these two ground-
less, non-scientific positions together. It would be impossible for males to somehow conspire 
putatively to ‘oppress’ in their ‘patriarchy’ … and for females not to do likewise if there were 
no such thing as sex difference” (p. 4; emphasis in original). While one likely could not find 
a notable feminist academic who would argue that the sexes are “identical,” absent qualifica-
tion, Moxon’s argument is quite effective against feminist claims of genetic behavioral same-
ness, more often called equality, between the sexes.
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more as opposed to less symmetrical faces and bodies22 (Geary, 2010, 
pp. 193, 208; cf Graham & Özener, 2016). Features regarded as attractive 
associate positively with health (Nedelec & Beaver, 2014), suggesting that 
they indicate relative freedom from deleterious mutations—indeed, evi-
dence supports the idea that humans have evolved dispositions to find 
these traits attractive because they signal “good genes” that would benefit 
the fitness of prospective offspring (Geary, 2010, pp.  192, 209–210). 
Moreover, to the extent that mate preferences vary, this variation is under 
substantial genetic control (Zietsch, Verweij, & Burri, 2012). All this is to 
say that human mate preferences are not at all arbitrary or mere “social 
constructs” and furthermore that it is not sensible to think, in the light of 
the basic evolutionary theory, that they would be—given that there is vari-
ability in all fitness- relevant traits, and that some of this variability is heri-
table, it is unreasonable to expect that humans’ mate choices would be 
hostage to social and cultural conventions; rather, the sound expectation 
is that they have reliable heritable tendencies to favor mates who will likely 
advantage the fitness of their offspring, as their fitness would be seriously 
jeopardized if they lacked these tendencies. Since Haslanger’s theory of 
the origin of human behavioral sex differences rests on the premise that 
men’s sexual preferences in women are purely socially contingent con-
structs, it is implausible. It is more reasonable to maintain that the ideal of 
“Woman’s Nature” exists because it corresponds to the most prospectively 
fitness-enhancing ensemble of female traits. Together with the foregoing 
considerations provided, this makes clear that Haslanger’s “theory” is in 
fact a mere “just-so story.”

With the scientific research immediately above in mind, it should not 
surprise anyone that general aspects of biological theory sometimes 
become the critical targets of those oriented to individualizing moral 
foundations. An example of this that has proven harmful to the academic, 
and possibly public, understanding of biology is seen in the work of 
Stephen Jay Gould and Richard Lewontin (1979), specifically their 
attempt to minimize the role of selection and adaptation in the evolution-
ary history of life on Earth. Again indicative of Marxist influence, made so 
explicit in Not in Our Genes in the case of Lewontin and elsewhere in the 
case of Gould (see Ruse, 1989), the hope seemed to be that biological 

22 This is not to imply that individuals never choose other desirable traits in mates over 
symmetry—they do. Rather, the point is that, all else being equal, people overwhelmingly 
tend to prefer more rather than less symmetrical sexual partners.
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evolution could be interpreted as an essentially communistic process. 
Marx himself, at least once, scorned Darwin’s selectionist theory of evolu-
tion, casting it as a mere ideological artifact of England’s capitalistic milieu: 
“It is noteworthy … how Darwin rediscovers his English society with its 
division of labor, competition, the opening up of new markets, ‘inven-
tions,’ and the Malthusian ‘struggle for existence,’ among the animals and 
plants” (quoted in Gasman, 2004, p. 110). Gould and Lewontin (1979) 
appear to capture something of the spirit of this critique in their salvo 
against adaptationism and selectionism (theories invoking the “struggle 
for existence”), in keeping with Gould’s belief that the “minimiz[ation]” 
of “alternative [non-selective] evolutionary agents” in biology such as 
“‘random drift,’” that is, random as opposed to selective changes in the 
frequency of genetic variants in a population, was undesirable (Beatty, 
1984, p. 113). To a great extent, their arguments turned on a failure to 
understand what an adaptation actually is (see Figueredo & Berry, 2002) 
and a curious lack of awareness of the fact that their anti-adaptationism 
was merely another species of the “just-so story” that they saw everywhere 
in selectionist and adaptationist thought (Andrews, Gangestad, & 
Matthews, 2002; Figueredo & Berry, 2002 coined the term “just not so 
story” in reference to “[uncritical acceptance] of any alternative explana-
tion as long as it is not an adaptationist hypothesis” [p. 517]). Importantly, 
the history of science indicates that adaptationism has fared far better than 
its alternatives: “The exaptationist research program [Gould and 
Lewontin’s preferred anti-adaptationism], if there is anything even worthy 
of the name, has yielded very little new knowledge in comparison [to the 
adaptationist program] because of its inability to make novel predictions” 
(Figueredo & Berry, 2002, p. 518; see also Krasnow & Truxaw, 2021 and 
Woodley of Menie & Sarraf, 2021). Nevertheless, the ideas of Gould and 
Lewontin seem to have succeeded in sowing plenty of confusion (Alcock, 
1998, 2001; Wright, 1998), especially in the social sciences (on Gould 
specifically, see Carroll, 1995).

All this aside, the fatal problem for the sociocultural/environmental 
paradigm is its poor explanatory power relative to its biobehavioral coun-
terpart. There are too many regularities of human behavior that the latter 
can adequately explain, but the former cannot, to avoid the conclusion that 
the biobehavioral paradigm is superior. One highly persuasive testament to 
this fact is Clark and Cummins’ (2018) study of a very large English pedi-
gree, covering the years 1750 to 2017 (and therefore an enormous amount 
of social, cultural, and economic change), finding that variation in wealth, 
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educational, and occupational outcomes is almost entirely genetically 
determined. This result could hardly be more at odds with sociological 
views that insist on the overwhelming role of social “structures and pro-
cesses” in producing socioeconomic status differences (see, e.g. Butler & 
Watt, 2007; it should be stressed that work offering such environmentalist 
assertions very rarely even attempts to measure genetic effects and compare 
their importance to non-genetic ones, preferring to sweep such consider-
ations away as irrelevant with liberal use of, for example, the terms “essen-
tialist” and “determinist”). Beaver and Walsh (2011) cover the poor 
explanatory performance of environmental/sociocultural theories of crime, 
noting that even when a statistical model includes variables from more than 
one environmentalist criminological theory, it will usually explain much less 
than 30% of the variance in the phenomenon of interest (p. 3); biologically 
informed approaches to the study of crime, while still relatively new, are 
already offering more impressive empirical results and more comprehensive 
and parsimonious theories (e.g. Figueredo et al., 2018). Quite damning 
findings for environmentalists come from Sariaslan (2015), who analyzes 
the relationship between neighborhood socioeconomic conditions and vio-
lent crime, substance use problems, and mental health problems in unusu-
ally large nationally representative samples of the Swedish population; his 
results indicate that neighborhood socioeconomic conditions likely have 
no causal effect on any of these outcomes, whereas genetic factors probably 
do, in complete contradiction to the structural- sociological approach.23 
Furthermore, Sariaslan (2015) found that variable exposure to “family 
income” among genetic full siblings may have no effect on the probability 
of participation in violent crime or of developing substance use problems. 
These findings are consistent with the typical results of behavior-genetic 
studies, which indicate that family environment has no lasting effect on 
psychological and behavioral traits (as indicated above in the case of intel-
ligence) (Plomin, 2018).

Behavior geneticists have accumulated a tremendous amount of highly 
replicable evidence (see Plomin, DeFries, Knopik, & Neiderhiser, 2016) 

23 An environmentalist could object that this result may be contingent on the unusually 
high standard of living (in world-historical context) that the vast majority of Swedes enjoy. 
But the fact that Clark and Cummins (2018) found that genetic variation has been over-
whelmingly determinative of social outcome variation over more than two and a half centu-
ries in England bodes very poorly for this environmentalist counter, since eighteenth-century 
England, which Clark and Cummins’ data partly cover, had a remarkably bad standard of 
living by contemporary Western standards (Clark, 2007).
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that genetic factors have a very substantial role in generating human psy-
chological and behavioral variation. As noted above, variation in intelli-
gence or IQ, which is robustly related to general success in life (Strenze, 
2015), is probably about 70–85% determined by genetic factors in adult-
hood (Bouchard, 2004; Plomin & Deary, 201524). Environmentalists will 
in all likelihood have to accept the fact that “environmental factors have a 
more limited impact on individual differences in success than some theo-
ries suggest” (Moreau, Macnamara, & Hambrick, 2019).

24 Some, such as Turkheimer (2016), deny that behavior genetics has demonstrated much 
more than that correlations between genetic and phenotypic/life outcome variation exist. 
The idea is that behavior-genetic research is inadequate to support causal claims about the 
role of genetic differences in generating phenotypic/life outcome differences. But the force 
of this argument depends on the highly implausible view that there probably are hidden 
environmental factors strongly confounding these associations and that may be causally 
responsible for them (see Sarraf & Woodley of Menie, 2021).

Research on the generalizability of heritability estimates across populations and over time 
within populations, as well as on gene-environment interactions that might modulate herita-
bility, are relevant here. While more of this research is needed on other phenotypes and life 
outcomes, it does appear that IQ, and especially general intelligence, hardly varies in its heri-
tability as a function of population, socioeconomic status, or time period (Sarraf & Woodley 
of Menie, 2021; Woodley of Menie, Sarraf, et  al., 2018; Woodley of Menie, Pallesen, & 
Sarraf, 2018; Toto et al., 2019 found an unusually low heritability of IQ in one population, 
but this is likely due to the low validity of the IQ test for the population on which it was 
used—for relevant discussion, see Wicherts, Dolan, Carlson, & van der Maas, 2010). 
Similarly, the heritability of social status seems minimally variant across populations (Clark, 
2014) and, in the case of England, over time (the same was found for other measures of 
social success as well; Clark & Cummins, 2018). Consistent with these results, studies of 
gene-environment interactions generally tend either not to find the predicted interactions or 
to find that they have weak effects, at least in humans (Culverhouse et al., 2018; Dudbridge 
& Fletcher, 2014; Duncan & Keller, 2011; McGue & Carey, 2017), which does not bode 
well for hopes of finding large differences in trait and outcome heritability across human 
populations as a function of environmental variation. Further, there are substantial genetic 
influences on which environmental factors individuals are exposed to, given, for example, 
that genetic predispositions influence the environments into which people sort themselves 
(Kendler & Baker, 2007). Therefore, even when considering traits and outcomes variation in 
which is under non-trivial environmental control, it may be challenging to alter the distribu-
tion of environmental exposures through, for example, policy initiatives.

Nonetheless, certain traits and outcomes of organisms, especially those exhibiting rela-
tively low additivity (which is not true of general intelligence or, in all probability, social 
status), may be substantially influenced by epigenetic effects stemming from the genomes of 
other organisms (see Chap. 7). To what degree epigenetic effects of this kind, which we call 
social-epistatic effects, influence trait/outcome variation within populations as opposed to 
absolute levels of traits/outcomes of whole populations is currently unclear.
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When personality traits are well measured, they can exhibit heritabilities 
of around 85–90% (Riemann & Kandler, 2010). A general factor of life 
history speed (a phenomenon given more attention in the following sec-
tion), subsuming personality, health (mental and physical), insight, plan-
ning, and self-control, is probably about 65% heritable (Figueredo et al., 
2006). These are all critical human traits, the high heritability of which 
carries many implications that would be foolish for social scientists to 
ignore. Indeed, failure to recognize the role of genetic factors in variable 
behavioral outcomes frequently leads to spurious sociological explanations 
of important phenomena. For example, the association between exercise 
and subjective well-being (conceptualized as happiness or satisfaction with 
life) may not be causal at all, despite the advice and claims of countless 
doctors, therapists, and social scientists—rather, they may be positively 
associated only because common genetic factors contribute to both of 
them (Stubbe, de Moor, Boomsma, & de Geus, 2007). Similarly, genetic 
as opposed to environmental factors may entirely explain the association 
between non-heterosexuality and proneness to poor mental health, and 
not discrimination as sociocultural theorists often suppose (Zietsch, 
Verweij, Bailey, Wright, & Martin, 2011; but see also Bailey, Ellingson, & 
Bailey, 2014; Timmins, Rimes, & Rahman, 2018).

It should be noted that not only human behavioral variation but also 
invariance can seemingly be well-explained only with biologically informed 
science. To return to the earlier example of sex differences, it is unclear 
how a sociocultural or otherwise non-genetic theory could parsimoniously 
account for: (1) universal cognitive and behavioral human sex differences 
within different populations (see Ellis, 2018); (2) universal human mate 
preferences and the genetic associations of preferred traits with other 
fitness- relevant traits such as physical and mental health (see again Nedelec 
& Beaver, 2014); and (3) consistent behavioral sex role differences 
throughout the animal kingdom that align with those found in humans 
(Janicke et al., 2016). We contend that no purely environmentalist theory 
can adequately explain these phenomena, whereas evolutionary theories 
positing the distinct fitness challenges—and consequently different selec-
tive pressures—experienced by men and women, the fitness-enhancing 
function of mate preferences, and the genetic relatedness of all earthly 
lifeforms can easily accommodate them.

Non-genetic, or more broadly non-biological, perspectives on human 
behavior can be declared dead with great confidence. While theories of 
this sort occasionally correctly identify proximate, as opposed to ultimate, 
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causes of human behavior and its variation, there are no obstacles to inte-
grating such proximate-level theorizing into biobehavioral theories (e.g. 
Figueredo et al., 2018). There is thus no apparent value in continued pur-
suit of entirely non-genetic/biological behavioral science, given that there 
is not a single apparent aspect of human life on which biology does not 
bear in some way, and also given the manifest deficiencies of this approach. 
As far as we can tell, non-biological behavioral science continues largely 
for extra-scientific reasons. Evolutionary theorizing was in fact quite well 
integrated with behavioral science for some time prior to the twentieth 
century, when politically motivated egalitarians started to make (ultimately 
successful) aggressive efforts to oust biological ideas from these disciplines 
(MacDonald, 1998; Nyborg, 2003, 2011). Evidence of this process is 
found in the substantial increase in the frequency with which the words 
intelligence/IQ and certain terms of political abuse are used in the same 
sentence in Anglophone texts published from 1965 to 2000 (Woodley of 
Menie, Dutton et  al., 2018). In our view, the rising use of moral and 
political values to distort scientific research is one of the more concerning 
cultural trends of the past century.

elemenTs oF a BioBehavioral Framework 
For undersTanding human socieTal 

and Psychological change

Among the relevantly informed, it is uncontroversial that biological evolu-
tion via selection has substantially shaped human behavior; though some 
argue that, for various reasons, it is not possible to gain insight into the 
selective pressures that shaped human behavioral evolution (without deny-
ing that this evolution occurred), these claims are not sound (Andrews 
et al., 2002; Woodley of Menie & Sarraf, 2021). The common approach 
to criticizing evolutionary behavioral science, or biobehavioral science 
more generally, is philosophical; in critiquing evolutionary psychology in 
particular, critics typically stress the supposed insufficiency of methods at 
researchers’ disposal to reconstruct the conditions that determined human 
behavioral evolution (e.g. Pigliucci, 2010). But critiques of this sort are 
entirely blind to the enormous predictive success of human evolutionary 
behavioral science (see, e.g. Buss, 2005, 2015a, 2015b; Laland, 2017). 
Science is generally conducted such that the emphasis in theory building 
is not on ensuring the absolute purity and correctness of theoretical prem-
ises prior to empirical work, but rather on conducting appropriate empiri-
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cal tests of predictions derived from those premises. If a hypothetical model 
of human behavioral evolution implies certain predictions, and if sound 
tests of those predictions support the latter, then acceptance of that model 
is usually (though not necessarily) justified unless an alternative is shown 
to better account for the relevant data. Critics of evolutionary behavioral 
science tend to ignore the countless successful predictions of their target, 
preferring to attack the theoretical level alone; and when radical alterna-
tives to well-established evolutionary models are offered, they are typically 
weak, even obviously wrong (Machery & Barrett, 2006).

Arguments throughout this book draw extensively on biological and 
biobehavioral science, especially evolutionary theory, mainly for the pur-
pose of explaining human social and cultural change over time. Having 
offered the reader a sense of the virtues of a biological perspective on 
human behavior, and of the explanatory poverty of non-biological alterna-
tives, we presently turn to the task of introducing some of the concepts 
that are especially crucial for the remainder of the book.

We have so far assumed that readers have a basic familiarity with the 
concept of evolution by selection. Nonetheless, a statement of the idea “in 
a nutshell” may be useful for some. Modern evolutionary theory posits 
that organisms exhibit variation in phenotypic traits—behavioral, physio-
logical, anatomical, and so on—at least in part because organisms vary 
genetically, that is, with respect to the information governing phenotypic 
development and maintenance encoded in deoxyribonucleic acid (DNA), 
a molecule that consists of sequences of four bases: adenine, thymine, 
guanine, and cytosine. The total genetic material of an organism is called 
its genome (a term sometimes used interchangeably with genotype).25 In 
the case of humans, the genome (typically) is contained in 23 pairs of 
chromosomes, which are coiled DNA molecules, the structure of which is 
supported by histones (a type of protein). Specific sites on chromosomes 
can be identified, which contain sequences of DNA with particular func-
tions—these sites are called genetic loci, and the associated sequences of 
DNA are called genes. Variant DNA sequences at particular genetic loci 
among organisms in a species are referred to as alleles or genetic variants. 
Importantly, genomic variation occurs not only because of allelic varia-
tion, but also as a result of variation in chromosomal structure (structural 
variants) and chromosome count (within a species, the phenomenon of 
atypical chromosome counts is called aneuploidy; aneuploidy often 
involves serious medical problems in humans, but the finding of aneu-

25 Sometimes, the term “genome” is used to refer to the total genetic material of a species.

2 DEFENDING BIOBEHAVIORAL SCIENCE 



50

ploidy in certain cells of the body, such as brain cells, is evidently normal; 
Rehen et al., 2005).

Phenotypic variability, arising in part from genomic variation, co-occurs 
with variability in organismal fitness partially26 as a function of the environ-
mental conditions to which organisms are exposed. Fitness typically refers 
to the relative replicative success of genetic variants, that is, the number of 
copies of these genetic variants made through organismal reproduction 
compared to other variants in a population. A phenotypic trait is usually 
deemed fit, or adaptive, if it increases the relative replicative success of the 
genetic variants that underlie it. But fitness can be defined more generally 
at the level of the genotype and the total phenotype of an organism—fit-
ness in these cases is the relative reproductive success associated with a 
phenotype or genotype, respectively. Fitness can also be defined prospec-
tively—an organism, say, might have high fitness in this sense if it lacks 
deleterious mutations that impair organic function; in other words, if an 
organism exhibits high genetic quality or genomic integrity. Selection sim-
ply is the phenomenon of certain genetic variants, genotypes, or pheno-
types (depending on one’s focus) having greater relative replicative or 
reproductive success than others. The pathways of selection (e.g. natural, 
social, and sexual) and patterns of selection (e.g. directional, disruptive, 
negative, stabilizing, correlational, and frequency-dependent) are com-
plex—but generally when it is said that, for example, a phenotype is 
“selected for,” this merely means that it is associated with high relative 
reproductive success, and when it is said to be “selected against,” it is 
associated with low relative reproductive success.

To simplify matters, an organism is deemed fit if its phenotype is associ-
ated with relative reproductive success in its population. Such relative 
reproductive success, or fitness advantages, sustained over time should 
lead to the genetic variants underlying favored phenotypes to become 
more common in a population. Given that the process of DNA replication 
is imperfect, it gives rise to new genetic variants, or mutations, that will 
either harm or (far less frequently) benefit organismal fitness through their 
phenotypic effects, and thus tend to become more or less frequent in pop-
ulations over time. Biological evolution by selection in the modern sense 

26 We say “partially” because phenotypic variability relevant to fitness is clearly affected by 
non-environmental factors. For instance, an organism that is infertile because of a genetic 
defect cannot have any personal reproductive fitness, regardless of its environmental 
circumstances.
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therefore can be summarized as heritable phenotypic variation subject to 
selection and mutation. (In this simple overview, we have said nothing 
about other processes through which evolutionary change occurs, such as 
genetic drift, but these are not particularly relevant to the key arguments 
of this book.)

key Biological concePTs

The Levels of Selection Debate

The levels of selection debate is a long-standing feature of evolutionary 
biology (Okasha, 2006), and is of special interest in human sociobiology 
(the biology of social behavior; Gintis, 2017; Richerson et al., 2016) and 
biobehavioral science. The dispute holds primarily between those who 
believe that selection acts exclusively at the individual (organismal) or even 
genic level (or that, even if selection occurs at higher levels of biological 
organization, it has had little to no meaningful effect on human and per-
haps other animal evolution), and those who believe that selection acts not 
only at the genic and individual levels but also at the level of groups of 
organisms27 (and perhaps even species), simultaneously and potentially in 
consistent or opposing directions at these different levels. The former 
camp can be termed individual-selection theorists and the latter multilevel- 
selection theorists. It should be emphasized that the contending parties in 
this debate are not in disagreement about the fact that selection is ulti-

27 Some controversy in the levels of selection debate seems to concern the “groups” to 
which group selection is relevant. While it is true that, as we have noted above, multilevel 
selectionists at least sometimes maintain that selection may act even at the species level, it is 
mostly the reality of selection among or between “groups” that is debated, and what is meant 
by “groups” here is not always apparent. Generally, the “groups” referred to seem to lie in 
complexity anywhere between networks of close kin and subspecies (while potentially includ-
ing the latter), and would therefore include tribes and perhaps nations.

Salter and Harpending (2013) cut through much of this confusion in making clear that for 
evolutionarily relevant group selection to occur, it must merely be the case that two or more 
populations exhibit a certain degree of genetic dissimilarity, with such genetically dissimilar 
populations being the groups of interest. Sufficient inter-group genetic dissimilarity allows 
individuals to receive substantial inclusive fitness benefits (a concept discussed below) from 
intra-group cooperation in a context of competition with other groups. Competition is facili-
tated by frequent contact such as when sharing a territory. Salter and Harpending also make 
clear that there is enough genetic variation among human biogeographic ancestry groups to 
permit group selection among them.
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mately meaningful insofar as it affects gene frequencies (setting aside, for 
example, certain models of cultural group selection). Rather, the debate 
concerns the levels of biological complexity at which selection acts to 
affect gene frequencies. The levels of selection debate is relevant to the 
current work because the latter posits that group-selection dynamics have 
played a substantial role in (relatively) recent human behavioral evolution. 
It is therefore appropriate to make some effort to defend group-selection 
models of such evolution against what we consider the most important 
critique that they have received.

As indicated above, the most distinctive and controversial aspect of 
multilevel-selection theories is that they posit that selection can act on 
groups of organisms, favoring some of these groups over others, rather 
than on individual organisms (or genes) alone, favoring certain individuals 
over others. At least since Darwin’s (1871) The Descent of Man, the con-
cept of group selection has enjoyed intuitive plausibility as a potential 
explanation for the evolution of the highly cooperative and prosocial 
behaviors observed in humans (although Darwin did not use the term 
“group selection,” the concept with which that term is associated is clearly 
present in The Descent of Man). Darwin reasoned that groups composed 
of individuals able to act for one another’s benefit were likely to outcom-
pete and replace groups composed of individuals acting without regard for 
the interests of other group members. This analysis implies that when 
groups are in conflict, selection should favor populations the members of 
which are aggregately advantaged over competitors with respect to levels 
of positive other-regarding (in-group) behaviors. The paradigmatic other- 
regarding behavior, or set of behaviors, is altruism: an organism acts altru-
istically when it enhances the fitness of at least one other organism at the 
expense of its own (i.e. personal) within-group fitness.

While intuitively plausible, it seems difficult for this group-selection 
model of the evolution of other-regarding traits to explain how altruism 
becomes selectively favored within groups, that is, how selection against 
altruism within groups is not insurmountable. If altruists invest in others 
at the expense of their own relative fitness, it is prima facie unclear how 
genes that code for altruistic behaviors ever manage to reach high frequen-
cies within groups. This problem for multilevel-selection theories is still 
raised in the contemporary literature: “Genes for altruism or cooperation 
… though helpful for the group, tend to reduce the fitness of individuals 
that behave [in altruistic and cooperative ways]” (Baum, 2017, p. 406); 
“altruists will generally fail to reproduce as much as the less altruistic 
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members of the group that benefit from the presence of self-sacrificing 
individuals. The effects of differences in the survival and reproductive suc-
cess of groups must exceed that of differences in the inclusive fitness of 
individuals within groups [for altruism to be selectively favored]” (Alcock, 
2017, p. 388).

A common solution to this problem among multilevel-selection theo-
rists invokes various cultural processes that may have the effect of advan-
taging the fitness of individuals that behave prosocially, that is, for the 
benefit of others, relative to those who are less prosocial or are selfish (e.g. 
Boyd & Richerson, 1992). If groups construct culture such that fitness 
penalties accrue to those that behave selfishly and fitness benefits accrue to 
those that behave prosocially, for example, through systems of punish-
ment, reputation, and morality, it seems obvious that genes coding for 
positive other-regarding behaviors could reach high frequencies in human 
populations. Unfortunately, theories of this sort are insufficient to explain 
the evolution of altruism in the standard sense, which, by definition, 
entails that altruism harms the personal fitness of organisms, all else equal 
(although, as we will argue, such theories might nonetheless play a critical 
role in explaining the evolution of altruism). Indeed, theories of the kind 
that Boyd and Richerson (1992) present sometimes indicate, implicitly or 
explicitly, that altruism, as defined above, simply does not exist, at least in 
humans. But claims of this sort seem inconsistent with the existence of 
certain human behaviors, such as a soldier jumping on a grenade to save 
the lives of his comrades.

Inclusive fitness theory, the favored paradigm in sociobiology among 
individual-selection theorists, seemingly best explains most cases of altru-
istic behavior—though multilevel-selection theorists generally do not 
deny the reality of inclusive fitness dynamics in human evolution (Gintis, 
2017). Inclusive fitness theory posits that organisms act to increase the 
population frequency of copies of genes that they carry; contrary to origi-
nal formulations of the theory, which depend on an “identity by descent” 
qualification, it is irrelevant in what organism(s) these copies reside 
(Hamilton, 1975; those unaware of the foregoing paper often mistakenly 
equate the concept of inclusive fitness with kin selection, when the former 
is in fact “more general” [pp. 140–141] than the latter, in the words of 
Hamilton, since it does not depend on the concept of identity by descent). 
An organism can sacrifice its own fitness, or individual or personal fitness, 
to improve the fitness of others carrying copies of its genes, its inclusive 
fitness, and ultimately yield a fitness payoff equivalent to that of producing 

2 DEFENDING BIOBEHAVIORAL SCIENCE 



54

a certain number of offspring through its own reproduction (the offspring 
equivalent of the inclusive fitness payoff of course depends on the organ-
ism’s success in boosting the fitness of related others and those others’ 
degree of genetic similarity to the organism).

It should be emphasized that whether and how inclusive fitness theory 
and multilevel-selection theory are distinct is not always clear, and is in 
many respects controversial (Gintis, 2017; Hamilton, 1975; Harpending, 
1979; Okasha, 2016; Salter & Harpending, 2013). It is widely believed 
that inclusive fitness theory and multilevel-selection theory are formally 
equivalent (Birch & Okasha, 2014), but that they nonetheless are not 
interchangeable as theoretical frameworks (Okasha, 2016). For example, 
Gintis (2017) believes that neither multilevel-selection theory nor inclusive 
fitness theory is independently adequate for sociobiological analysis, argu-
ing that the former is “structural” and the latter “atomistic” as theoretical 
orientations (a point on which we elaborate below); thus, in his view “[t]he 
correct way of thinking is to embrace both atomistic and structural 
approaches and analyze the corresponding interplay of forces” (p. 192). To 
appreciate the conflict between multilevel-selection theorists and inclusive 
fitness theorists, it is perhaps best to ask what those who identify as inclu-
sive fitness theorists and those who identify as multilevel- selection theorists 
tend to argue about. The most striking basis of disagreement lies in the fact 
that whereas multilevel selectionists tend to believe that prosocial behaviors 
that benefit members of entire groups equally can be adaptive, inclusive 
fitness theorists are wont to reject this idea, searching instead for ways that 
prosocial behaviors advantage the inclusive fitness of those carrying genes 
for such behaviors over the inclusive fitness of others within their group 
(Alcock, 2017).

Unsurprisingly, then, inclusive fitness theorists typically deny the exis-
tence of altruism that does not boost the intra-group inclusive fitness of 
those carrying altruistic genes, which is here termed extreme altruism. 
Alexander (1989), for example, speculates that those that sacrifice them-
selves in war may enhance the intra-group fitness of their surviving kin 
through the reputational benefits associated with having a heroic relative 
(see discussion in Alcock, 2017, which though favorable to Alexander’s 
explanation fails to improve on it in any way). In other words, apparent 
extreme altruistic behaviors are alleged to in fact have the effect of gener-
ally raising within-group inclusive fitness, and thus are merely altruistic 
behaviors as opposed to extreme altruistic ones. This explanation is unper-
suasive, however, since it is far from clear that the mere fact of having an 
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altruistic relative will do anything to, say, advantage an individual in sexual 
selection. Since fitness varies substantially even within families, it seems 
reasonable to suppose that among individuals, selective outcomes for any 
individual depend more on its own traits than the traits of others with 
which it is tenuously associated via reputation.28 Therefore, it is not obvi-
ous that apparent extreme altruism can be explained as an inclusive-fitness-
boosting behavior.

The failure of inclusive fitness theory to explain extreme human altru-
ism reflects the former’s most critical general deficit, which is its failure to 
model the “social” quality of the genome (this is the reason Gintis [2017, 
p. 192] characterizes inclusive fitness theory as “atomistic”): “[I]nclusive 
fitness theory applies to a single gene in the organism’s genome, or to sev-
eral non-interacting genes. But the evolutionary success of an organism 
depends on the way the various genes interact synergistically. Claiming 
that inclusive fitness theory explains societies is like claiming that the anal-
ysis of word frequency in a book is sufficient to comprehend the book’s 
meaning” (Gintis, 2017, p. 190; emphasis in original). The blindness of 
inclusive fitness theorists to intra-genomic interactions implies that they 
generally will not model the role of adaptive function in human  evolution 
with adequate sophistication. Instead, they often prefer to theorize in 
terms of the effects of “genes” as such on fitness, rather than in terms of 
traits or adaptations, which involve the interactive effects of many genes, 
as well as the epigenetic29 up- and downregulation of them. This narrow 
focus on genes may lead inclusive fitness theorists, and population geneti-
cists generally, to effectively assume that genetic factors have highly stable 

28 One might object here that even granting all of our claims, it could still be that associa-
tions with kin of good reputation advantage fitness, all else equal, but probably only slightly. 
Ultimately, this uncertainty cannot be resolved without appropriate empirical investigation, 
which has not yet been conducted (as far as we know).

One possibility is that such association-based fitness advantages vary among populations as 
a function of individualism/collectivism, with collectivists more attuned to the family back-
grounds of prospective mates than individualists. Nonetheless, one could doubt that infor-
mation about deceased relatives tends to be salient and well-preserved enough to meaningfully 
affect mate choice, even in collectivist populations (of course, we have in mind those dying 
through altruistic sacrifices).

29 Although its meaning is broader than this, we use “epigenetics” and cognate terms to 
refer to processes that suppress or activate genes, thereby allowing or disallowing their phe-
notypic effects. Social epistasis, a phenomenon introduced in Chap. 1 and that is especially 
important in later chapters (7 and 8), simply is epigenetic change of gene activity ultimately 
caused by a gene, or more than one gene, of at least one organism other than the one under-
going such change.
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fitness effects across environments—genes that code for altruistic behavior 
should, then, “generally” harm the fitness of individuals within groups 
(Alcock, 2017, p. 388). In the world of actual adaptive behavior, however, 
assumptions of this sort are not always correct. For example, general intel-
ligence was, a mere few centuries ago, highly advantageous for the fitness 
of groups and individuals in the West, but since roughly the mid-nine-
teenth century has had a role in greatly reducing the fitness of such indi-
viduals and possibly groups (Woodley of Menie, Figueredo, et al., 2017). 
Clearly, then, a trait’s effect on fitness, and so the effects of the genes 
underlying that trait, can vary dramatically with environmental context.

If one theoretically models extreme altruistic behavior as a multilevel 
selectionist, and so conceives of evolutionary phenomena in “structural” 
as opposed to “atomistic” ways (Gintis, 2017, p. 192), at least two facts 
become salient. First, in the context of inter-group conflict, the presence 
of extreme altruists will benefit group fitness (a fact not even individual- 
selection theorists deny; Alcock, 2017). Therefore, second, the groups 
that will be most successful in conflicts with other groups in the long term 
will, ceteris paribus, be able to consistently generate large subpopulations 
of extreme altruists for inter-group conflicts. Inter-group conflict, likely 
the greatest source of group-selective pressure in human evolutionary his-
tory, should therefore have selectively favored not only the evolution of 
extreme altruism, but also mechanisms through which high frequencies of 
extreme altruists could be maintained in populations. Call realization of 
this condition the adaptive problem of inter-group conflict, or simply the 
adaptive problem.

If genes coding for extreme altruism must generally produce behaviors 
that reduce the fitness of those that carry these genes, it seems unlikely 
that any group could solve the adaptive problem, except under rare cir-
cumstances. But if the adaptations underlying extreme altruistic behavior 
only generate such behaviors under conditions of inter-group conflict, 
there is no necessary obstacle to solving the adaptive problem. Since inter- 
group conflict in humans is a recurrent, as opposed to a constant, phe-
nomenon (Harpending & Harris, 2016; MacDonald, 2001), there would 
certainly have been times in the histories of human groups to produce 
high frequencies of extreme altruists without immediately losing large 
fractions of them to inter-group conflict. This could have potentially 
occurred if in times of peace, selection favored, or has favored, individuals 
that give signals of the ability to engage in extreme altruism, in the same 
way that signals of high g, such as humor, can enhance prospective indi-
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vidual fitness (Miller, 2000; even if in modernized populations, g tends to 
lower realized individual fitness—see Chap. 8). Indeed, the sorts of mech-
anisms elaborated by Boyd and Richerson (1992), among others, may 
have had the effect of shifting sexual and social selection such that they 
favored those giving off these signals of high levels of altruism, potentially 
bringing altruism into genetic correlation with general intelligence and 
general fitness (that is, the degree to which a genome is free of deleterious 
mutations), thus further facilitating heightening population-levels of 
altruism—evidence in fact suggests that altruism is correlated with general 
fitness (Miller, 2000). As such, in times of peace occurring in a broader 
context of recurrent inter-group conflict, selection within human groups 
may have strongly favored the proliferation of adaptations underlying the 
ability to engage in extreme altruism since this would have enhanced pro-
spective group fitness in inter-group conflict. While individuals with these 
adaptations would have typically been selectively disadvantaged in times of 
inter-group conflict, insofar as they would have tended to perform acts of 
extreme altruism, when cues of inter-group conflict were absent, those 
high in genetic potential for extreme altruism may have simply enjoyed the 
substantial favor of social and sexual selection. Evidence generally sup-
ports this possibility, given that mate preferences for altruism (in seeking 
long-term mates) are apparent and substantial in both men and women 
(Farrelly, 2013), and may be at least moderately heritable (Phillips, 
Ferguson, & Rijsdijk, 2010). Nevertheless, this possibility depends on the 
assumptions that the genetic potential to engage in extreme altruism can 
be signaled through behaviors that do not penalize fitness, and that 
extreme altruism occurs on the broader spectrum of altruistic behavior 
(so, for example, those finding altruism sexually attractive should be espe-
cially attracted to those that signal the potential for extreme altruism).

Extreme altruism could thus be understood as a group-selected adap-
tive response to the recurrent challenge to group fitness of inter-group 
conflict: in the same way that recurrent fitness challenges have given rise 
to unique traits that enable adaptive engagement with multiple environ-
mental contexts at the individual level (e.g. general intelligence, covered 
in the next section, which allows humans and other species to cope with 
environmental novelty), so adaptations may have evolved with the same 
characteristics via group-level selective pressures. The adaptations underly-
ing extreme altruism may be one example.
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A potential problem for our model concerns the possible evolution of 
behavioral morphs that signal extreme altruism, but actually lack any ten-
dency to engage in extreme altruism when exposed to relevant environ-
mental cues. In other words, these morphs would enjoy all of the benefits 
of signaling extreme altruism, but suffer none of the costs of being extreme 
altruists, which would necessarily advantage their fitness over extreme 
altruists, ceteris paribus. However, inter-group conflict should favor those 
groups that develop “honest” signalers of altruism that can be targeted for 
positive social and sexual selection (on the concept of honest signals, see 
Biernaskie, Grafen, & Perry, 2014). Groups wherein “fake” extreme altru-
istic morphs were not effectively distinguished from actual extreme altru-
ists would have tended toward defeat in inter-group conflict, since they 
would have lacked high frequencies of extreme altruists. An interesting 
implication of our model, then, is that group-selective pressures issuing 
from inter-group conflict should have shaped the social and sexual selec-
tive mechanisms that partly determine intra-group gradients of selection. 
Many inclusive fitness theorists would likely predict the evolution of such 
morphs, given not only their atomistic focus but also their tendency to 
assume that organisms maximize inclusive fitness; however, social organ-
isms typically fail to maximize inclusive fitness (Gintis, 2017, p.  190); 
instead, they “interact strategically in a complex manner involving collab-
oration, as well as enhancement and suppression of gene expression” 
(Gintis, 2017, p. 209), which results in and sustains arrangements where 
organisms generally do not maximize inclusive fitness.

General Intelligence (g) and Its Evolution

General intelligence or g is the mental ability that underlies performance, 
to varying degrees, on all cognitive tasks, and that explains most of the 
validity of IQ tests (Ganzach & Patel, 2018; Jensen, 1998). It was 
 originally discovered through the observation of the positive manifold of 
correlations on diverse cognitive tests (Spearman, 1904), meaning that 
individuals who do well on one cognitive test have an increased probabil-
ity of doing well on others. Insofar as g exhibits domain generality with 
respect to the tasks on which it positively predicts performance, it has been 
argued that g is the basis of novel problem-solving ability and so was likely 
selected in species frequently encountering novel problems, that is, prob-
lems for which there was, and perhaps still is, no evolved specialized sys-
tem (MacDonald & Woodley of Menie, 2021).
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A number of considerations support the view that g corresponds to an 
evolved neurological system. For instance, g is not limited to humans but 
has been observed in other primates (Burkart, Schubiger, & van Schaik, 
2017; Hopkins, Russell, & Schaeffer, 2014), other (non-primate) mam-
mals, such as dogs, cats, mice, and rats (Galsworthy, Arden, & Chabris, 
2014), and non-mammals such as ravens (Pepperberg, 2017). Moreover, 
interspecific differences in intelligence are concentrated on g, as opposed to 
domain- specific abilities (s), suggesting that the evolution of cognitive abil-
ity has primarily involved selection for g (Fernandes, Woodley, & te 
Nijenhuis, 2014). Furthermore, the abilities that show the strongest affinity 
for g, in both humans and non-human mammals, are also the most heritable 
and phenotypically variable, and show the greatest additive genetic variance, 
indicating that they are the most evolvable (González et al., 2019; Woodley 
of Menie, Fernandes, & Hopkins, 2015). Within humans, g correlates with 
a number of biological variables, such as velocity of nerve conduction and 
brain metabolism parameters (Rushton & Jensen, 2010) and white matter 
tract integrity (Penke et al., 2012). Taken together, these findings leave little 
doubt that g is a substantive biological and evolutionary phenomenon, and 
not merely a statistical artifact as some have contended (e.g. Gould, 1996).

g is relevant to the study at hand in that a population’s average level 
of the trait may substantially determine its well-being and cultural vigor, 
and because population levels of g have not been temporally stable 
(Woodley & Figueredo, 2013; Woodley of Menie, Figueredo, et  al., 
2017; see also Chap. 8). As indicated in Chap. 1, it is also substantially 
through g that inter-group conflict and resultant group-level selective 
pressures are relevant to this book, in that such pressures may be the 
primary determinant of population levels of g, with greater such conflict 
placing fitness premiums on the collective ability of groups to develop 
innovations that advantage them in competition (Hamilton, 2000; 
Woodley of Menie, Figueredo, et al., 2017).

Life History Theory

Life history theory describes and explains the tradeoffs that organisms 
make among diverse fitness domains, that is, components of their pheno-
types related to fitness30 (Figueredo et al., 2006). Sets of phenotypic traits 

30 Life history theory applied to individual differences has recently been challenged (see 
Zietsch & Sidari, in press). For a response to this challenge, see Sarraf, Woodley of Menie, 
and Luoto (In preparation).
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resulting from these tradeoffs are coordinated ensembles of adaptations, 
called strategies. As applied to humans, life history theory posits that varia-
tion in life history strategies occurs along a continuum of what is called life 
history speed, ranging from slow to fast, which is captured by variation in 
a general psychometric factor called Super-K (to be explained below). The 
term “speed” is used to indicate the fact that this variation in life history 
strategies tracks the length of the time horizon over which organisms are 
adapted to pursue fitness. In humans, slow life history strategies are those 
adapted to the pursuit of fitness over a long time horizon, and thus involve 
relatively late achievement of developmental milestones, such as pubes-
cence, reproduction, and senescence. The opposite is true of fast life his-
tory strategies. Theory and empirical evidence indicate that both the type 
and level of environmental harshness (i.e. morbidity and mortality) and 
the temporal stability of these factors (environmental stability) to which 
organisms are exposed determine the evolution and, to a lesser degree via 
epigenetic effects, ontogenetic development of life history strategies 
(Figueredo et  al., 2006). Environments in which harshness is relatively 
low and/or intrinsic (i.e. controllable by the organism to some degree) 
and/or environmental stability is high, or at least where environmental 
instability is predictable, typically select for slower life history speeds; envi-
ronments in which environmental harshness is relatively high and/or 
extrinsic (i.e. uncontrollable) and/or environmental instability is high and 
unpredictable typically select for faster life history speeds.

Slow life history organisms are high on Super-K, a higher-order general 
psychometric factor that captures variation in three subordinate general fac-
tors of personality, health (mental and physical), and insight, planning, pro-
sociality, and self-control, respectively (Figueredo et al., 2007). Thus, slow 
life history strategists are relatively healthy and have relatively high levels of 
broadly desirable personality traits: extraversion, emotional stability (the 
opposite of neuroticism), agreeableness, openness to experience, and con-
scientiousness—variation in all of which is captured by a general factor of 
personality (GFP) (Figueredo et al., 2007). Further, those with slow life 
history strategies are relatively future-oriented and prosocial, and thus biased 
toward the development of enduring and mutualistic social, sexual, and par-
enting relationships; they are generally sexually restrained and favor monog-
amy over multi-partner sexual and romantic arrangements. They typically 
have small numbers of offspring but invest heavily in the fitness of the off-
spring that they do have, as well as in others to whom they are genetically 
similar (thereby boosting inclusive fitness). (Nevertheless, there are contexts 
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in which slow life history strategists will tend to have larger numbers of off-
spring than fast life history strategists; Woodley of Menie, Cabeza de Baca 
et al., 2017.) The greater longevity of slow life history strategists, a function 
of their relatively high health, increases their opportunities to invest in 
genetically related conspecifics, including offspring. This approach to fitness 
enhancement is viable for slow life history strategists because they usually 
either face few risks of early incapacitation and death or can buffer against 
the risks that they do face. The specified package of slow life history traits is 
a proximate consequence of the fact that in developmental time, slow life 
history strategists invest heavily in fitness domains governing somatic devel-
opment and parental and nepotistic behavior, but minimally in the fitness 
domain related to mating success (i.e. the acquisition and retention of short-
term sexual partners31; Fernandes, Kennair, Hutz, Natividade, & Kruger, 
2016; Figueredo et al., 2006).

Conversely, fast life history strategists are low on Super-K, and thus 
tend to be relatively unhealthy and short-termist, and to exhibit personal-
ity profiles generally considered to be socially undesirable. Their social 
schemas and interactions with others tend toward antagonism as opposed 
to mutualism, such that fast life history strategists generally have relatively 
few lasting or mutually beneficial relationships. They are typically less sex-
ually restrained and seek multiple sexual and romantic partners. Resultantly, 
fast life history strategists are adaptively inclined to the reproduction of 
many offspring, but they typically invest minimally in the latter. Moreover, 
fast life history strategists sexually develop and reproduce early, as this low-
ers the probability that environmental hazards will kill or incapacitate 
them before they can reproduce; the health of fast life history strategists is 
relatively low because their fitness does not depend on long-term survival. 
The specified package of fast life history traits is a proximate consequence 
of the fact that in developmental time, fast life history strategists invest 
heavily in the fitness domain related to mating success, but minimally in 
the fitness domains related to somatic development and parental/nepotis-
tic behavior (Figueredo et al., 2006).

31 Figueredo et al. (2006) define “mating effort” (i.e. investment in the mating domain of 
fitness) as related to success in both acquiring and keeping sexual relationships. But the sec-
ond part of this claim does not fit with the observation that fast life history strategists, who 
are high in mating effort, seem to have adaptations to end sexual relationships relatively 
quickly after they begin (see Fernandes et al., 2016, who define mating effort more narrowly, 
and in our view more accurately, as “the amount of energy, time, or other key resources 
invested in competing for and retaining short-term mates” [p. 222; emphasis added]).
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Among the more interesting phenomena related to life history are cog-
nitive differentiation and integration effort (CD-IE) and strategic differen-
tiation and integration effort (SD-IE) (Figueredo, Woodley, Brown, & 
Ross, 2013; Woodley, 2011; Woodley, Figueredo, Brown, & Ross, 2013). 
Cognitive differentiation effort (CDE) is the hypothesized causal basis of 
the observed weakening of the manifold of g at progressively slower life 
history speeds, and cognitive integration effort (CIE) is the hypothesized 
causal basis of the observed strengthening of the manifold of g at progres-
sively faster life history speeds (effects predicted by Woodley, 2011 and 
empirically corroborated by Figueredo, Woodley, et al., 2013, and Woodley, 
Figueredo, et  al., 2013). Strategic differentiation effort (SDE) is the 
hypothesized causal basis of the observed weakening of the manifold of the 
Super-K factor and its three lower-order factors at progressively slower life 
history speeds, and strategic integration effort (SIE) is the hypothesized 
causal basis of the observed strengthening of the manifold of the Super-K 
factor and its three lower-order factors at progressively faster life history 
speeds (Figueredo, Woodley, et al., 2013). Slow life history strategists are 
thought to invest in the cultivation of specialized cognitive abilities and 
other behavioral traits through CDE and SDE32 because the stable envi-
ronments in which they are typically found have correspondingly stable 
niches, to which slow life history strategists can adapt themselves through 
behavioral specialization. Additionally, specialization should reduce com-
petition for access to niches, and this reduced intraspecific competitive 
pressure should in turn facilitate the execution of the broadly prosocial 
behaviors of slow life history strategists (Figueredo, Woodley of Menie, & 
Jacobs, 2015). By contrast, fast life history strategists must contend with 
variable fitness challenges as a function of the instability, unpredictability, 
and uncontrollability of the environments in which they evolve and develop. 
This places a fitness premium on their ability to adapt to a variety of niches 
over the life course, and so favors behavioral generalism as opposed to spe-
cialism, and therefore a relatively equal investment in behavioral domains 
through CIE and SIE (Figueredo, Woodley, et al., 2013; Woodley, 2011).

Importantly, the ability to adaptively specialize through SDE and CDE 
has been hypothesized to require greater developmental plasticity33 in 

32 In both cases, this is done through the greater allocation of time, calories, and other 
resources to the development of brain regions associated with specific cognitive and other 
behavioral traits.

33 Developmental preparedness is “the degree to which an organism is genetically predis-
posed toward a particular developmental trajectory,” whereas developmental plasticity is “the 
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slow life history strategists, as reflected in lower trait heritability (Figueredo 
et  al., 2006). It has not yet been determined whether slow life history 
strategists exhibit lower heritabilities of cognitive abilities. But it has been 
confirmed that the heritability of life history traits and slow life history 
speed are negatively associated (Woodley of Menie, Figueredo, et al. 2015).

As we will explain in subsequent chapters, the life history traits of popu-
lations substantially bear on the societies and cultures that they develop 
and maintain. Furthermore, a certain syndrome of slowing life history 
speed, falling g, and minimal (or absent) inter-group conflict may charac-
terize modernized populations generally and serve as key explanatory vari-
ables of their distinctive behavioral and cultural characteristics (see Chaps. 
3, 7 and 8).

reFerences

Alcock, J. (1998). Unpunctuated equilibrium in the Natural History essays of 
Stephen Jay Gould. Evolution and Human Behavior, 19, 321–336.

Alcock, J. (2001). The triumph of sociobiology. Oxford: Oxford University Press.
Alcock, J. (2017). Human sociobiology and group selection theory. In 

M. Tibayrenc & F. J. Ayala (Eds.), On human nature: Biology, psychology, ethics, 
politics, and religion (pp. 383–396). London: Academic Press.

Alexander, R.  D. (1989). Evolution of the human psyche. In P.  Mellars & 
C. Stringer (Eds.), The human revolution: Behavioral and biological perspectives 
on the origins of modern humans. Princeton, NJ: Princeton University Press.

Andrews, P. A., Gangestad, S. W., & Matthews, D. (2002). Adaptationism: How 
to carry out an exaptationist program. Behavioral and Brain Sciences, 
25, 489–504.

Bailey, D. H., Ellingson, J. M., & Bailey, J. M. (2014). Genetic confounds in the 
study of sexual orientation: Comment on Roberts, Glymour, and Koenen. 
Archives of Sexual Behavior, 43, 1675–1677.

Baum, W. M. (2017). Behavior analysis, Darwinian evolutionary processes, and 
the diversity of human behaviour. In M. Tibayrenc & F. J. Ayala (Eds.), On 
human nature: Biology, psychology, ethics, politics, and religion (pp. 397–415). 
London: Academic Press.

Beatty, J. (1984). Pluralism and panselectionism. In P. D. Asquith & P. Kitcher 
(Eds.), PSA: Proceedings of the biennial meeting of the Philosophy of Science 
Association (Vol. 2, pp. 113–128). East Lansing, MI: Philosophy of Science 
Association.

degree to which gene-environment interaction induced phenotypic changes during develop-
ment may alter that prepared trajectory” (Woodley of Menie, Figueredo et al., 2015, p. 2).

2 DEFENDING BIOBEHAVIORAL SCIENCE 

https://doi.org/10.1007/978-3-030-32984-6_3
https://doi.org/10.1007/978-3-030-32984-6_7
https://doi.org/10.1007/978-3-030-32984-6_8


64

Beaver, K. M., & Walsh, A. (2011). The Ashgate research companion to biosocial 
theories of crime. Burlington: Ashgate.

Biernaskie, J. M., Grafen, A., & Perry, J. C. (2014). The evolution of index signals 
to avoid the cost of dishonesty. Proceedings of the Royal Society B: Biological 
Sciences, 281, 20140876–20140876.

Birch, J., & Okasha, S. (2014). Kin selection and its critics. Bioscience, 65, 22–32.
Bouchard, T. J., Jr. (2004). Genetic influence on human psychological traits: A 

survey. Current Directions in Psychological Science, 13, 148–151.
Bouchard, T.  J. (2014). Genes, evolution and intelligence. Behavior Genetics, 

44, 549–577.
Boyd, R., & Richerson, P. J. (1992). Punishment allows the evolution of coopera-

tion (or anything else) in sizable groups. Ethology and Sociobiology, 13, 171–195.
Burkart, J. M., Schubiger, M. N., & Van Schaik, C. P. (2017). The evolution of 

general intelligence. Behavioral and Brain Sciences, 40, e195.
Buss, D.  M. (2005). The handbook of evolutionary psychology (1st ed.). 

Hoboken: Wiley.
Buss, D.  M. (2015a). Evolutionary psychology: The new science of the mind. 

London: Pearson.
Buss, D. M. (2015b). The handbook of evolutionary psychology, two-volume set (2nd 

ed.). Hoboken: Wiley.
Butler, T., & Watt, P. (2007). Understanding social inequality. London: SAGE.
Carl, N. (2017). Lackademia: Why do academics lean left?. Adam Smith Institute.
Carl, N. (2018). How stifling debate around race, genes and IQ can do harm. 

Evolutionary Psychological Science, 4, 399–407.
Carl, N. (2019). The fallacy of equating the hereditarian hypothesis with racism. 

Psych, 1, 262–278.
Carl, N., & Woodley of Menie, M. A. (2019). A scientometric analysis of contro-

versies in the field of intelligence research. Intelligence, 77, 101397.
Carroll, J. (1995). Reflections on Stephen Jay Gould’s The Mismeasure of Man 

(1981): A retrospective review. Intelligence, 21, 121–134.
Clark, G. (2007). A farewell to alms: A brief economic history of the world. Princeton, 

NJ: Princeton University Press.
Clark, G. (2014). The son also rises: Surnames and the history of social mobility. 

Princeton: Princeton University Press.
Clark, G., & Cummins, N. (2018). Nature versus nurture in social outcomes: A 

lineage study of 263,000 English individuals, 1750–2017.
Cochran, G., & Harpending, H. (2009). The 10,000 year explosion: How civiliza-

tion accelerated human evolution. New York: Basic Books.
Cofnas, N. (2016). Science is not always “self-correcting”. Foundations of Science, 

21, 477–492.
Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd ed.). 

Hillsdale, NY: Lawrence Erlbaum Associates.

 M. A. SARRAF ET AL.



65

Confer, J.  C., Easton, J.  A., Fleischman, D.  S., Goetz, C.  D., Lewis, D.  M., 
Perilloux, C., & Buss, D. M. (2010). Evolutionary psychology: Controversies, 
questions, prospects, and limitations. American Psychologist, 65, 110–126.

Cotton, S., Small, J., & Pomiankowski, A. (2006). Sexual selection and condition- 
dependent mate preferences. Current Biology, 16, R755–R765.

Culverhouse, R.  C., Saccone, N.  L., Horton, A.  C., Ma, Y., Anstey, K.  J., 
Banaschewski, T., … Goldman, N. (2018). Collaborative meta-analysis finds no 
evidence of a strong interaction between stress and 5-HTTLPR genotype con-
tributing to the development of depression. Molecular Psychiatry, 23, 133–142.

D’Onofrio, B.  M., Rickert, M.  E., Frans, E., Kuja-Halkola, R., Almqvist, C., 
Sjölander, A., & Lichtenstein, P. (2014). Paternal age at childbearing and off-
spring psychiatric and academic morbidity. JAMA Psychiatry, 71, 432.

Darwin, C. (1871). The descent of man, and selection in relation to sex. London: 
John Murray.

Davis, B. D. (1986). Storm over biology: Essays on science, sentiment, and public 
policy. Amherst, NY: Prometheus Books.

Dawkins, R. (1985). Sociobiology: The debate continues. New Scientist, 
1440, 59–60.

Demeneix, B. (2017). Toxic cocktail: How chemical pollution is poisoning our brains. 
New York: Oxford University Press.

Duarte, J. L., Crawford, J. T., Stern, C., Haidt, J., Jussim, L., & Tetlock, P. E. 
(2015). Political diversity will improve social psychological science. Behavioral 
and Brain Sciences, 38, e130.

Dudbridge, F., & Fletcher, O. (2014). Gene-environment dependence creates 
spurious gene-environment interaction. The American Journal of Human 
Genetics, 95, 301–307.

Duncan, L. E., & Keller, M. C. (2011). A critical review of the first 10 years of 
candidate gene-by-environment interaction research in psychiatry. American 
Journal of Psychiatry, 168, 1041–1049.

Ellis, L. (2018). Evolution, societal sexism, and universal average sex differences in 
cognition and behavior. In R. L. Hopcroft (Ed.), Oxford handbook of evolution, 
biology, and society (pp. 497–516). New York: Oxford University Press.

Farrelly, D. (2013). Altruism as an indicator of good parenting quality in long- 
term relationships: Further investigations using the Mate Preferences Towards 
Altruistic Traits Scale. The Journal of Social Psychology, 153, 395–398.

Fernandes, H. B. F., Kennair, L. E. O., Hutz, C. S., Natividade, J. C., & Kruger, 
D. J. (2016). Are negative postcoital emotions a product of evolutionary adap-
tation? Multinational relationships with sexual strategies, reputation, and mate 
quality. Evolutionary Behavioral Sciences, 10, 219–244.

Fernandes, H. B. F., Woodley, M. A., & te Nijenhuis, J. (2014). Differences in 
cognitive abilities among primates are concentrated on G: Phenotypic and phy-
logenetic comparisons with two meta-analytical databases. Intelligence, 
46, 311–322.

2 DEFENDING BIOBEHAVIORAL SCIENCE 



66

Figueredo, A. J. (2009). Human capital, economic development, and evolution: A 
review and critical comparison of Lynn & Vanhanen (2006) and Clark (2007). 
Human Ethology Bulletin, 24, 5–8.

Figueredo, A. J., & Berry, S. C. (2002). “Just not so stories”: Exaptations, span-
drels, and constraints. Behavioral and Brain Sciences, 25, 517–518.

Figueredo, A. J., Cabeza de Baca, T., Fernandes, H. B., Black, C. J., Peñaherrera, 
M., Hertler, S., … Woodley of Menie, M. A. (2017). A sequential canonical 
cascade model of social biogeography: Plants, parasites, and people. Evolutionary 
Psychological Science, 3, 40–61.

Figueredo, A. J., Gladden, P. R., & Brumbach, B. H. (2009). Sex, aggression, and 
life history strategy. Behavioral and Brain Sciences, 32, 278.

Figueredo, A. J., Jacobs, W. J., Gladden, P. R., Bianchi, J., Patch, E. A., Kavanagh, 
P. S., … Li, N. P. (2018). Intimate partner violence, interpersonal aggression, 
and life history strategy. Evolutionary Behavioral Sciences, 12, 1–31.

Figueredo, A. J., Vásquez, G., Brumbach, B. H., & Schneider, S. M. (2007). The 
K-factor, covitality, and personality. Human Nature, 18, 47–73.

Figueredo, A. J., Vásquez, G., Brumbach, B. H., Schneider, S. M. R., Sefcek, J. A., 
Tal, I. R., … Jacobs, W. J. (2006). Consilience and life history theory: From 
genes to brain to reproductive strategy. Developmental Review, 26, 243–275.

Figueredo, A. J., Woodley, M. A., Brown, S. D., & Ross, K. C. (2013). Multiple 
successful tests of the Strategic Differentiation-Integration Effort (SD-IE) 
hypothesis. Journal of Social, Evolutionary, and Cultural Psychology, 7, 361–383.

Figueredo, A. J., Woodley of Menie, M. A., & Jacobs, W. J. (2015). The evolu-
tionary psychology of the general factor of personality: A hierarchical life his-
tory model. In D. M. Buss (Ed.), The handbook of evolutionary psychology (2nd 
ed., pp. 943–967). Hoboken, NJ: Wiley.

Fine, C. (2017). Testosterone Rex: Myths of sex, science, and society. New  York: 
W. W. Norton.

Foster, D. (2016, March 9). Adam Perkins: “Welfare dependency can be bred 
out”. Retrieved from https://www.theguardian.com/society/2016/mar/09/
adam-perkins-welfare-dependency-can-be-bred-out

Furnham, A., Johnson, C., & Rawles, R. (1985). The determinants of beliefs in 
human nature. Personality and Individual Differences, 6, 675–684.

Galsworthy, M. J., Arden, R., & Chabris, C. F. (2014). Animal models of general 
cognitive ability for genetic research into cognitive functioning. In D. Finkel & 
C.  A. Reynolds (Eds.), Behavior genetics of cognition across the lifespan 
(pp. 257–278). New York: Springer.

Ganzach, Y., & Patel, P. C. (2018). Wages, mental abilities and assessments in 
large scale international surveys: Still not much more than g. Intelligence, 69, 1–7.

Gasman, D. (2004). The scientific origins of national socialism. New Brunswick: 
Transaction Publishers.

Geary, D.  C. (2010). Male, female: The evolution of human sex differences. 
Washington, DC: American Psychological Association.

 M. A. SARRAF ET AL.

https://www.theguardian.com/society/2016/mar/09/adam-perkins-welfare-dependency-can-be-bred-out
https://www.theguardian.com/society/2016/mar/09/adam-perkins-welfare-dependency-can-be-bred-out


67

Geher, G., & Gambacorta, D. (2010). Evolution is not relevant to sex differences 
in humans because I want it that way! Evidence for the politicization of human 
evolutionary psychology. EvoS Journal: The Journal of the Evolutionary Studies 
Consortium, 2, 32–47.

Gintis, H. (2017). Individuality and entanglement: The moral and material bases 
of social life. Princeton: Princeton University Press.

Gintis, H. (2018). Economic theory and social policy: Where we are, where we are 
headed. Evolutionary Studies in Imaginative Culture, 2(1), 10.

Gladden, P. R., & Cleator, A. M. (2018). Slow life history strategy predicts six 
moral foundations. EvoS Journal: The Journal of the Evolutionary Studies 
Consortium, 9, 43–63.

González, F. J. N., Vidal, J. J., Jurado, J. M. L., McLean, A. K., & Bermejo, J. V. 
D. (2019). Dumb or smart asses? Donkey’s cognitive capabilities (Equus asinus) 
share the heritability and variation patterns of human’s cognitive capabilities 
(Homo sapiens). Journal of Veterinary Behavior. https://doi.org/10.1016/j.
veb.2019.06.007

Gould, S. J. (1996). The mismeasure of man. New York: W. W. Norton.
Gould, S.  J., & Lewontin, R. C. (1979). The spandrels of San Marco and the 

Panglossian paradigm: A critique of the adaptationist programme. Proceedings 
of the Royal Society B: Biological Sciences, 205, 581–598.

Graham, J. H., & Özener, B. (2016). Fluctuating asymmetry of human popula-
tions: A review. Symmetry, 8, 154.

Haidt, J. (2012). The righteous mind: Why good people are divided by politics and 
religion. New York: Vintage Books.

Hamilton, W. D. (1975). Innate social aptitudes of man: An approach from evo-
lutionary genetics. In R.  Fox (Ed.), Biosocial anthropology (pp.  133–155). 
London: Malaby Press.

Hamilton, W. D. (2000). A review of Dysgenics: Genetic deterioration in modern 
populations. Annals of Human Genetics, 64, 363–374.

Harpending, H. (1979). The population genetics of interactions. American 
Naturalist, 113, 622–630.

Harpending, H., & Harris, N. (2016). Human kinship as a greenbeard. In 
J. Carroll, D. P. McAdans, & E. O. Wilson (Eds.), Darwin’s bridge: Uniting the 
humanities and sciences (pp. 55–68). New York: Oxford University Press.

Haslanger, S. A. (2012). Resisting reality: Social construction and social critique. 
New York: Oxford University Press.

Hawley, G.  E. (2016). Right-wing critics of American conservatism. Kansas: 
University Press of Kansas.

Hopkins, W. D., Russell, J. L., & Schaeffer, J. (2014). Chimpanzee intelligence is 
heritable. Current Biology, 24, 1649–1652.

Horowitz, M., Yaworsky, W., & Kickham, K. (2014). Whither the blank slate? A 
report on the reception of evolutionary biological ideas among sociological 
theorists. Sociological Spectrum, 34, 489–509.

2 DEFENDING BIOBEHAVIORAL SCIENCE 

https://doi.org/10.1016/j.veb.2019.06.007
https://doi.org/10.1016/j.veb.2019.06.007


68

Hunt, M. (1998). The new know-nothings: The political foes of the scientific study of 
human nature. New Brunswick: Transaction Publishers.

Janicke, T., Häderer, I. K., Lajeunesse, M. J., & Anthes, N. (2016). Darwinian sex 
roles confirmed across the animal kingdom. Science Advances, 2, e1500983.

Jensen, A.  R. (1982). The debunking of scientific fossils and straw persons. 
Contemporary Education Review, 1, 121–135.

Jensen, A. R. (1998). The g factor: The science of mental ability. Westport: Praeger.
Johnson, W., Nijenhuis, J. T., & Bouchard, T. J. (2008). Still just 1 g: Consistent 

results from five test batteries. Intelligence, 36, 81–95.
Kendler, K. S., & Baker, J. H. (2007). Genetic influences on measures of the envi-

ronment: A systematic review. Psychological Medicine, 37, 615–626.
Kendler, K. S., Ohlsson, H., Edwards, A. C., Lichtenstein, P., Sundquist, K., & 

Sundquist, J. (2016). A novel sibling-based design to quantify genetic and 
shared environmental effects: Application to drug abuse, alcohol use disorder 
and criminal behavior. Psychological Medicine, 46, 1639–1650.

Kirkegaard, E. O. W., Woodley of Menie, M. A, Williams, R. L., Fuerst, J., & 
Meisenberg, G. (2019). Biogeographic ancestry, cognitive ability and socioeco-
nomic outcomes. Psych, 1, 1–25.

Kong, A., Frigge, M. L., Thorleifsson, G., Stefansson, H., Young, A. I., Zink, F., 
… Stefansson, K. (2017). Selection against variants in the genome associated 
with educational attainment. Proceedings of the National Academy of Sciences, 
114, E727–E732.

Krantz, L. (2017, March 5). Attack on conservative speaker stuns Middlebury 
College campus—The Boston Globe. Retrieved from https://www.bostonglobe.
com/metro/2017/03/04/middlebury/hAfpA1Hquh7DIS1doiKbhJ/
story.html

Krasnow, M., & Truxaw, D. (2021). The adaptationist program. In T.  K. 
Shackelford & V. A. Weekes-Shackelford (Eds.), Encyclopedia of evolutionary 
psychological science. Cham: Springer International Publishing. https://doi.
org/10.1007/978-3-319-16999-6_1858-1

Laland, K. N. (2017). Darwin’s unfinished symphony: How culture made the human 
mind. Princeton: Princeton University Press.

Lasker, J., Pesta, B. J., Fuerst, J. G., & Kirkegaard, E. O. W. (2019). Global ances-
try and cognitive ability. Psych, 1, 431–459.

Lee, J. J., Wedow, R., Okbay, A., Kong, E., Maghzian, O., Zacher, M., … Cesarini, 
D. (2018). Gene discovery and polygenic prediction from a genome-wide asso-
ciation study of educational attainment in 1.1  million individuals. Nature 
Genetics, 50, 1112–1121.

Lewis, J. E., DeGusta, D., Meyer, M. R., Monge, J. M., Mann, A. E., & Holloway, 
R. L. (2011). The mismeasure of science: Stephen jay Gould versus Samuel 
George Morton on skulls and bias. PLoS Biology, 9, e1001071.

Lewontin, R. C., Rose, S. P., & Kamin, L. J. (1984). Not in our genes: Biology, 
ideology and human nature. New York: Pantheon Books.

 M. A. SARRAF ET AL.

https://www.bostonglobe.com/metro/2017/03/04/middlebury/hAfpA1Hquh7DIS1doiKbhJ/story.html
https://www.bostonglobe.com/metro/2017/03/04/middlebury/hAfpA1Hquh7DIS1doiKbhJ/story.html
https://www.bostonglobe.com/metro/2017/03/04/middlebury/hAfpA1Hquh7DIS1doiKbhJ/story.html
https://doi.org/10.1007/978-3-319-16999-6_1858-1
https://doi.org/10.1007/978-3-319-16999-6_1858-1


69

Liu, C., Molenaar, P. C., & Neiderhiser, J. M. (2018). The impact of variation in 
twin relatedness on estimates of heritability and environmental influences. 
Behavior Genetics, 48, 44–54.

Liu, K., Zerubavel, N., & Bearman, P. (2010). Social demographic change and 
autism. Demography, 47, 327–343.

Lynch, M. (2016). Mutation and human exceptionalism: Our future genetic load. 
Genetics, 202, 869–875.

MacDonald, K. (1998). The culture of critique: An evolutionary analysis of Jewish 
involvement in twentieth-century intellectual and political movements. 
Westport: Praeger.

MacDonald, K., & Woodley of Menie, M. A. (2021). The evolution of intelli-
gence. In T. K. Shackelford & V. A. Weekes-Shackelford (Eds.), Encyclopedia of 
evolutionary psychological science. Cham: Springer International Publishing. 
https://doi.org/10.1007/978-3-319-16999-6_3093–1

MacDonald, K. B. (2001). An integrative evolutionary perspective on ethnicity. 
Politics and the Life Sciences, 20, 67–79.

Machery, E., & Barrett, H. (2006). Essay review: Debunking Adapting minds. 
Philosophy of Science, 73, 232–246.

McGue, M., & Carey, B. E. (2017). Gene–environment interaction in the behav-
ioral sciences: Findings, challenges, and prospects. In P.  H. Tolan & B.  L. 
Leventhal (Eds.), Gene–environment transactions in developmental psychopa-
thology (pp. 35–57). Cham: Springer International Publishing.

Meisenberg, G. (2019). Should cognitive differences research be forbidden? Psych, 
1, 306–319.

Michel, J.-B., Shen, K. Y., Aiden, A. P., Veres, A., Gray, M. K., The Google Books 
Team, … Aiden, L. (2011). Quantitative analysis of culture using millions of 
digitized books. Science, 331, 176–182.

Miller, G. F. (2000). Mental traits as fitness indicators: Expanding evolutionary 
psychology’s adaptationism. Annals of the New  York Academy of Sciences, 
907, 62–74.

Mitchell, P. W. (2018). The fault in his seeds: Lost notes to the case of bias in 
Samuel George Morton’s cranial race science. PLoS Biology, 16, e2007008.

Moreau, D., Macnamara, B. N., & Hambrick, D. Z. (2019). Overstating the role 
of environmental factors in success: A cautionary note. Current Directions in 
Psychological Science, 28, 28–33.

Morris, I. (2010). Why the West rules—For now: The patterns of history, and what 
they reveal about the future. New York: Farrar, Sraus and Giroux.

Moxon, S. (2016). Sex difference explained: From DNA to society—Purging gene 
copy errors. Sheffield: NMS Publishing.

Nakhaie, M. R., & Brym, R. J. (2011). The ideological orientations of Canadian 
university professors. Canadian Journal of Higher Education, 41, 18–33.

2 DEFENDING BIOBEHAVIORAL SCIENCE 

https://doi.org/10.1007/978-3-319-16999-6_3093–1


70

Nedelec, J. L., & Beaver, K. M. (2014). Physical attractiveness as a phenotypic 
marker of health: An assessment using a nationally representative sample of 
American adults. Evolution and Human Behavior, 35, 456–463.

Nyborg, H. (2003). The sociology of psychometric and bio-behavioral sciences: A 
case study of destructive social reductionism and collective fraud in 20th cen-
tury academia. In H. Nyborg (Ed.), The scientific study of general intelligence: 
Tribute to Arthur R. Jensen (pp. 441–502). New York, NY: Pergamon.

Nyborg, H. (2011). The greatest collective scientific fraud of the 20th century: 
The demolition of differential psychology and eugenics. Mankind Quarterly, 
51, 241–268.

Nyborg, H. (2012). The decay of Western civilization: Double relaxed Darwinian 
selection. Personality and Individual Differences, 53, 118–125.

Okasha, S. (2006). Evolution and the levels of selection. Oxford: Clarendon Press.
Okasha, S. (2016). The relation between kin and multilevel selection: An approach 

using causal graphs. The British Journal for the Philosophy of Science, 67, 435–470.
Palmer, C. T., & Thornhill, R. (2003). A posse of good citizens brings outlaw evo-

lutionists to justice. A response to Evolution, Gender, and Rape. Edited by Cheryl 
Brown Travis, Cambridge, MA: MIT Press. Evolutionary Psychology, 1, 10–27.

Panizzon, M. S., Vuoksimaa, E., Spoon, K. M., Jacobson, K. C., Lyons, M. J., … 
Kremen, W. S. (2014). Genetic and environmental influences on general cogni-
tive ability: Is g a valid latent construct? Intelligence, 43, 65–76.

Penke, L., Maniega, S. M., Bastin, M. E., Valdés Hernández, M. C., Murray, C., 
Royle, N. A., … Deary, I.  J. (2012). Brain white matter tract integrity as a 
neural foundation for general intelligence. Molecular Psychiatry, 17, 1026–1030.

Pepperberg, I. M. (2017). “Birdbrains” should not be ignored in studying the 
evolution of g. Behavioral and Brain Sciences, 40, e195.

Pew Research Center. (2012, February 29). The American-Western European val-
ues gap. Retrieved from http://www.pewglobal.org/2011/11/17/
the-american-western-european-values-gap/

Phillips, T., Ferguson, E., & Rijsdijk, F. (2010). A link between altruism and sex-
ual selection: Genetic influence on altruistic behaviour and mate preference 
towards it. British Journal of Psychology, 101, 809–819.

Piffer, D. (2019). Evidence for recent polygenic selection on educational attain-
ment and intelligence inferred from GWAS hits: A replication of previous find-
ings using recent data. Psych, 1, 55–75.

Pigliucci, M. (2010). Nonsense on stilts: How to tell science from bunk. Chicago: 
University of Chicago Press.

Plomin, R. (2018). Blueprint: How DNA makes us who we are. London, 
UK: Penguin.

Plomin, R., & Deary, I. J. (2015). Genetics and intelligence differences: Five spe-
cial findings. Molecular Psychiatry, 20, 98–108.

 M. A. SARRAF ET AL.

http://www.pewglobal.org/2011/11/17/the-american-western-european-values-gap/
http://www.pewglobal.org/2011/11/17/the-american-western-european-values-gap/


71

Plomin, R., DeFries, J. C., Knopik, V. S., & Neiderhiser, J. M. (2016). Top 10 
replicated findings from behavioral genetics. Perspectives on Psychological 
Science, 11, 3–23.

Raz, J. (1986). The morality of freedom. New York, NY: Oxford University Press.
Rehen, S. K., Yung, Y. C., McCreight, M. P., Kaushal, D., Yang, A. H., Almeida, 

B.  S., … Chun, J. (2005). Constitutional aneuploidy in the normal human 
brain. The Journal of Neuroscience, 25, 2176–2180.

Reiff, M.  R. (2007). The attack on liberalism. In M.  Freeman & R.  Harrison 
(Eds.), Law and philosophy (pp. 173–210). Oxford: Oxford University Press.

Richerson, P., Baldini, R., Bell, A. V., Demps, K., Frost, K., Hillis, V., … Zefferman, 
M. (2016). Cultural group selection plays an essential role in explaining human 
cooperation: A sketch of the evidence. Behavioral and Brain Sciences, 39, e30.

Riemann, R., & Kandler, C. (2010). Construct validation using multitrait- 
multimethod- twin data: The case of a general factor of personality. European 
Journal of Personality, 24, 258–277.

Rubin, E. L. (2015). Soul, self, and society: The new morality and the modern state. 
New York: Oxford University Press.

Ruse, M. (1989). Is the theory of punctuated equilibria a new paradigm? Journal 
of Social and Biological Structures, 12, 195–212.

Rushton, J. (1999). Review of Guns, germs and steel: The fates of human societies. 
Population and Environment, 21, 99–107.

Rushton, J. P., & Jensen, A. R. (2010). Race and IQ: A theory-based review of the 
research in Richard Nisbett’s Intelligence and how to get it. The Open Psychology 
Journal, 3, 9–35.

Salter, F., & Harpending, H. (2013). J.P. Rushton’s theory of ethnic nepotism. 
Personality and Individual Differences, 55, 256–260.

Salyer, J. (2018). “L’amour est le principe de pouvoir”: Postmodern society and 
Louis de Bonald. In R. Avramenko & E. Alexander-Davey (Eds.), Aristocratic 
souls in democratic times (pp. 73–98). Lanham: Rowman & Littlefield.

Sariaslan, A. (2015). Exploring the causal nature of neighborhood influences on vio-
lent criminality, substance misuse and psychiatric morbidity (Unpublished doc-
toral dissertation). Department of Medical Epidemiology and Biostatistics, 
Stockholm, Sweden: Karolinska Institute.

Sarraf, M. A., & Woodley of Menie, M. A. (2021). Genetic determinism. In T. K. 
Shackelford & V. A. Weekes-Shackelford (Eds.), Encyclopedia of evolutionary 
psychological science. Cham: Springer International Publishing. https://doi.
org/10.1007/978-3-319-16999-6_2162-2

Sarraf, M. A., Woodley of Menie, M. A., & Luoto, S. (In preparation). Not so fast! 
A critical commentary on Zietsch and Sidari (2019). Evolution & 
Human Behavior.

Scarr, S. (1987). Three cheers for behavior genetics: Winning the war and losing 
our identity. Behavior Genetics, 17, 219–228.

2 DEFENDING BIOBEHAVIORAL SCIENCE 

https://doi.org/10.1007/978-3-319-16999-6_2162-2
https://doi.org/10.1007/978-3-319-16999-6_2162-2


72

Schwabe, I., Janss, L., & van den Berg, S. M. (2017). Can we validate the results 
of twin studies? A census-based study on the heritability of educational achieve-
ment. Frontiers in Genetics, 8, 1–8.

Segerstråle, U. C. (2000). Defenders of the truth: The battle for science in the socio-
biology debate and beyond. New York, NY: Oxford University Press.

Sesardic, N. (2005). Making sense of heritability. Cambridge: Cambridge 
University Press.

Sniekers, S., Stringer, S., Watanabe, K., Jansen, P. R., Coleman, J. R., Krapohl, E., 
… Posthuma, D. (2017). Genome-wide association meta-analysis of 78,308 
individuals identifies new loci and genes influencing human intelligence. Nature 
Genetics, 49, 1107–1112.

Spearman, C. (1904). ‘General intelligence,’ objectively determined and mea-
sured. American Journal of Psychology, 15, 201–293.

Steinhoff, U. (2015). Against equal respect and concern, equal rights, and egali-
tarian impartiality. In U. Steinhoff (Ed.), Do all persons have equal moral worth? 
On ‘basic equality’ and equal respect and concern (pp.  142–172). Oxford: 
Oxford University Press.

Strenze, T. (2015). Intelligence and success. In S. Goldstein, D. Princiotta, & 
J. A. Naglieri (Eds.), Handbook of intelligence: Evolutionary theory, historical 
perspective, and current concepts (pp. 405–413). New York: Springer.

Stubbe, J., De Moor, M., Boomsma, D., & De Geus, E. (2007). The association 
between exercise participation and well-being: A co-twin study. Preventive 
Medicine, 44, 148–152.

Timmins, L., Rimes, K. A., & Rahman, Q. (2018). Minority stressors, rumination, 
and psychological distress in monozygotic twins discordant for sexual minority 
status. Psychological Medicine, 48, 1705–1712.

Toto, H. S., Piffer, D., Khaleefa, O. H., Bader, R. A., Bakhiet, S. F., Lynn, R., & 
Essa, Y. A. (2019). A study of the heritability of intelligence in Sudan. Journal 
of Biosocial Science, 51, 307–311.

Trampush, J. W., Yang, M. L., Yu, J., Knowles, E., Davies, G., Liewald, D. C., … 
Lencz, T. (2017). GWAS meta-analysis reveals novel loci and genetic correlates 
for general cognitive function: A report from the COGENT consortium. 
Molecular Psychiatry, 22, 1651–1652.

Turkheimer, E. (2016). Weak genetic explanation 20 years later: Reply to Plomin 
et al. (2016). Perspectives on Psychological Science, 11, 24–28.

Vernon, T. (2015). Editor’s note. Personality and Individual Differences, 
78, 100–101.

Walsh, A. (2014). Biosociology: Bridging the biology-sociology divide. New Brunswick: 
Transaction Publishers.

Waterhouse, L. (2006). Multiple intelligences, the Mozart effect, and emotional 
intelligence: A critical review. Educational Psychologist, 41, 207–225.

Wicherts, J. M., Dolan, C. V., Carlson, J.  S., & Van der Maas, H. L. (2010). 
Raven’s test performance of sub-Saharan Africans: Average performance, psy-

 M. A. SARRAF ET AL.



73

chometric properties, and the Flynn Effect. Learning and Individual 
Differences, 20, 135–151.

Winegard, B., Winegard, B., & Boutwell, B. (2017). Human biological and psy-
chological diversity. Evolutionary Psychological Science, 3, 159–180.

Woodley, M. A. (2011). The cognitive differentiation-integration effort hypothe-
sis: A synthesis between the fitness indicator and life history models of human 
intelligence. Review of General Psychology, 15, 228–245.

Woodley, M. A., & Figueredo, A. J. (2013). Historical variability in heritable gen-
eral intelligence: Its evolutionary origins and socio-cultural consequences. 
Buckingham, UK: Buckingham University Press.

Woodley, M. A., Figueredo, A. J., Ross, K. C., & Brown, S. D. (2013). Four suc-
cessful tests of the cognitive differentiation-integration effort hypothesis. 
Intelligence, 41, 832–842.

Woodley, M. A., te Nijenhuis, J., & Murphy, R. (2014). Is there a dysgenic secular 
trend towards slowing simple reaction time? Responding to a quartet of critical 
commentaries. Intelligence, 46, 131–147.

Woodley of Menie, M. A., Cabeza de Baca, T., Fernandes, H. B. F., Madison, G., 
Figueredo, A. J., & Peñaherrera Aguirre, M. (2017). Slow and steady wins the 
race: K positively predicts fertility in the USA and Sweden. Evolutionary 
Psychological Science, 3, 109–117.

Woodley of Menie, M. A, Dutton, E., Figueredo, A., Carl, N., Debes, F., Hertler, 
S., … Rindermann, H. (2018). Communicating intelligence research: Media 
misrepresentation, the Gould Effect, and unexpected forces. Intelligence, 
70, 84–87.

Woodley of Menie, M. A, Fernandes, H. B., & Hopkins, W. D. (2015). The more 
g-loaded, the more heritable, evolvable, and phenotypically variable: Homology 
with humans in chimpanzee cognitive abilities. Intelligence, 50, 159–163.

Woodley of Menie, M. A, Figueredo, A. J., Cabeza de Baca, T., Fernandes, H. B., 
Madison, G., Wolf, P. S., … Black, C. J. (2015). Strategic differentiation and 
integration of genomic-level heritabilities facilitate individual differences in pre-
paredness and plasticity of human life history. Frontiers in Psychology, 6, 422.

Woodley of Menie, M. A., Figueredo, A. J., Sarraf, M. A., Hertler, S. C., Fernandes, 
H. B. F., & Peñaherrera-Aguirre, M. (2017). The rhythm of the West: A bio-
history of the modern era AD 1600 to the present. Journal of Social Political 
and Economic Studies, Monograph Series, Volume 37. Washington, DC: Council 
for Social and Economic Studies.

Woodley of Menie, M. A, Pallesen, J., & Sarraf, M. A. (2018). Evidence for the 
Scarr–Rowe effect on genetic expressivity in a large U.S. sample. Twin Research 
and Human Genetics, 21, 495–501.

Woodley of Menie, M. A, & Sarraf, M. A. (2021). Controversies in evolutionary 
psychology. In T.  K. Shackelford & V.  A. Weekes-Shackelford (Eds.), 
Encyclopedia of evolutionary psychological science. Cham: Springer International 
Publishing. https://doi.org/10.1007/978-3-319-16999-6_2175-1

2 DEFENDING BIOBEHAVIORAL SCIENCE 

https://doi.org/10.1007/978-3-319-16999-6_2175-1


74

Woodley of Menie, M.  A, Sarraf, M.  A., Peñaherrera-Aguirre, M., Fernandes, 
H. B., & Becker, D. (2018). What caused over a century of decline in general 
intelligence? Testing predictions from the genetic selection and neurotoxin 
hypotheses. Evolutionary Psychological Science, 4, 272–284.

Woodley of Menie, M.  A, Younuskunja, S., Balan, B., & Piffer, D. (2017). 
Holocene selection for variants associated with cognitive ability: Comparing 
ancient and modern genomes. Twins Research and Human Genetics, 
20, 271–280.

Wright, W. (1998). Born that way: Genes, behavior, personality. New York: Knopf.
Zabaneh, D., Krapohl, E., Gaspar, H. A., Curtis, C., Lee, S. H., Patel, H., … 

Breen, G. (2017). A genome-wide association study for extremely high intelli-
gence. Molecular Psychiatry, 23, 1226–1232.

Zietsch, B. P., & Sidari, M. J. (in press). A critique of life history approaches to 
human trait covariation. Evolution and Human Behavior.

Zietsch, B. P., Verweij, K. J., Bailey, J. M., Wright, M. J., & Martin, N. G. (2011). 
Sexual orientation and psychiatric vulnerability: A twin study of neuroticism 
and psychoticism. Archives of Sexual Behavior, 40, 133–142.

Zietsch, B. P., Verweij, K. J., & Burri, A. V. (2012). Heritability of preferences for 
multiple cues of mate quality in humans. Evolution, 66, 1–11.

 M. A. SARRAF ET AL.


	Chapter 2: Defending Biobehavioral Science
	The Failure of Environmentalism
	Elements of a Biobehavioral Framework for Understanding Human Societal and Psychological Change
	Key Biological Concepts
	The Levels of Selection Debate
	General Intelligence (g) and Its Evolution
	Life History Theory

	References




