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From Stereotypes to Types: A Scientific 
and Spiritual Defence of Man and 
Woman
This paper integrates science and Christian belief to defend a vision 
of gender that is both empirically and spiritually grounded. Using the 
biopsychosocial model, it shows that gender differences are real yet 
probabilistic—shaped by biology, psychology, and society. I use the 
biopsychosocial model to frame differences as typical rather than 
stereotypical: on-average patterns with significant overlap, not rigid 
categories. The paper introduces two concepts which emerge (without 
endorsement) from the early writings of Judith Butler: inner harmony—the 
alignment of body, desire, and gender within the self—and outer harmony—
the interplay of similarity and difference that enriches human community. 
Outer harmony is reflected in Scripture, where most commands address 
our common humanity, yet some speak to gendered realities, affirming both 
equality and distinction. Science and theology thus converge in offering a 
similar-but-different account of gender, providing an integrated framework for 
understanding and celebrating gender as a divine gift.
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Introduction
Former New-Atheist Ayaan Hirsi Ali recently described the idea that there 

are multiple genders as irrational1 and feminist Judith Butler famously declared 
that ‘all gender is, by definition, unnatural’.2 These references to rationality and 
naturalness affirm that science – understood broadly as an intellectual quest 
that combines logic and evidence – should be relevant for gender debates. 

Yet science needs conversation partners on matters of gender. All science 
borrows presuppositions, such as the reality of space and time and the uni-
formity of nature.3 For a theist, theological presuppositions matter too, since 
gender is close to the core of the human person.4 

1  Hirsi Ali, A. ‘Ayaan Hirsi Ali: In Her Own Words’, interview by Glen  Scrivener, Speak Life 
(2024).
2  Butler J., ‘Sex and gender in Simone de Beauvoir’s Second Sex’, Yale French Studies (1986) 
72,  35.
3  Gauch, H.G. Scientific Method in Brief,  Cambridge: Cambridge University Press (2012).
4  Brunner, E. Der Mensch im Widerspruch: Die christliche Lehre vom wahren und vom wirklichen 
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My conversation between science and theology draws on Augustine’s ‘two 
books’ metaphor5 where God speaks through both Nature and Scripture, as 
Psalm 19 testifies. Humans access these indirectly through the imperfect en-
terprises of science and theology, and the two book metaphor is a Christian 
justification for trying to ‘read them’ together.  One task of theology in this con-
versation is to morally evaluate observed human behaviour. 

My specific contribution is to suggest that gender scholars working at the 
intersection of science and theology could benefit from a scientific consensus 
about differences between men and women. What is called the biopsychosocial 
model acknowledges a role for biology, psychology and society together in the 
formation of men and women. 

The use of the biopsychosocial model represents a decisive break with think-
ers like Judith Butler, who regard masculinity and femininity, or even biological 
sex itself, as uncaused by biology or the body.6 This so-called social constructiv-
ism is the origin of the received wisdom that ‘gender is socially constructed’. 
This phrase has persuaded many who, when faced with a supposed choice be-
tween ‘nature versus nurture’, choose nurture because they are impressed by 
the power of social forces – and rightly so. But ‘nature versus nurture’ is a false 
dichotomy for which the biopsychosocial model is the remedy. 

I aim to persuade readers to replace the concept of ‘stereotype’ with ‘type’, 
where a type refers to the average value of a gender trait,7 and a ‘typical differ-
ence’ refers to any on-average difference in a trait between men and women. 
If ‘men are taller than women’ is a stereotype claim, it falsely asserts that all 
men are taller than all women. If it is a type claim, it correctly asserts that men 
are typically taller than women, but that there are exceptions. With better 
language, interdisciplinary discussion about the differences between men and 
women would be characterised by better reasoning and by better appeals to 
evidence. 

As will become clear, my own characterisation of men and women is that 
they are similar enough to be relatable but different enough to be interesting. 
This seems to me to do justice to both the science of the biopsychosocial model 
and the Christian belief in a good creator who gives good gifts. The use of both 
the biopsychosocial model and Christian theology explains why I have chosen 
to describe my argument as both a scientific ‘and spiritual’ defence of man and 

Menschen, 3 ed. Zuich: Zwingli Verlag, (1937).
5   Juurikkala, O. ‘The Two Books of God: The Metaphor of the Book of Nature in Augustine’ 
Augustinianum (2021) 61, 479-498.
6  Butler, J. Gender trouble: Feminism and the subversion of identity, 1st ed. New York: Routledge 
(1990).
7  A gender ‘trait’ is just a feature that is true of a man or woman generally, like their height, or 
the number of words in their vocabulary. 
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woman. 

I recognize a diversity of theological views on gender. My own theology, out-
lined in Section 4.2, is sometimes called the Historically Christian view8 and it 
has significant pastoral implications. Given this, it is understandable that peo-
ple want to scrutinize this view to ascertain its worth, or otherwise. I will focus 
on the science and theology of gender, and defer pastoral discussion to those 
with more relevant lived-experience or expertise.9

Before proceeding, it’s worth addressing a common concern. Many people 
feel hesitant to enter gender debates because they think they first need to learn 
many gender-related terms.10 While it’s respectful to understand these terms 
when talking with people who adopt non-traditional identities, many discus-
sions only require three terms. These refer to the three ‘parts’ of the human 
person used in academic discussion, especially in the humanities: 

1. Body: the physicality of the person; 

2. Desire: attractions of a sexual or romantic nature; 

3. Gender: psychological identity, expressed in private behaviour and social 
roles. 

I will use ‘body’ for the male and female body, rather than ‘sex’, to avoid any 
confusion with sexual intercourse (in contrast to the English translation of The 
History of Sexuality11). To help the reader adjust, I will denote this by ‘body (bio-
logical sex)’ for the first few usages. I follow Judith Butler in using ‘desire’ for 
attractions and ‘gender’ for the psychic and cultural designation of the self.12 

For example, a straight woman is someone with a female body (biological 
sex) who desires men and who has a gender as a woman. A gay woman has 
a female body (biological sex), desires women, and has a gender as a woman. 
Someone who thinks that the body (biological sex), desire and gender don’t 
have to bear any relationship to each other, is ‘queer’. Once it is recognized that 
there does not have to be any schema to connect the parts, and that their gen-
der does not have to be grounded in physical reality, it becomes clear that there 

8  Sprinkle, P. Does the Bible Support Same-Sex Marriage?: 21 Conversations from a Historically 
Christian View, 1st ed. Colorado Springs Colorado: David C Cook Publishing Company (2023).
9   Shaw, E. The Plausibility Problem: The Church and Same-Sex Attraction InterVarsity Press 
(2015); Sprinkle, P. People to be loved: Why homosexuality is not just an issue, Grand Rapids 
Michigan: Zondervan (2015); Yarhouse, M.A. Understanding gender dysphoria: Navigating 
transgender issues in a changing culture,  InterVarsity Press (2015).
10  There are many gender identities under discussion currently. A sample might include Les-
bian, Gay, Bisexual, Transgender, Asexual, Pansexual or Two-Spirit.
11  Foucault, M. The history of sexuality Tr. Hurley, R. of  Histoire de la sexualite. New York: 
Pantheon Books. 3 volumes (1978, 1976).
12  op.cit., 6, Butler.
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are many types of queerness. Western culture is emerging from a time when 
the physicality of the person was meant to determine all three parts. Since the 
1990s this has been called cisheteronormativity where the ‘cis’ and ‘hetero’ 
refers to the body underpinning gender and desire respectively. 

The paper is organized as follows: Section 2 justifies abandoning the term 
‘stereotype’ for ‘type’.  Section 3 uses the biopsychosocial model to demonstrate 
typical differences between men and women. with  Section 4 defends cishet-
eronormativity drawing on the early Judith Butler and theology, and, Section 
5 canvasses a range of views which depart from my own. Gender minimiza-
tion asserts that for all practical purposes men and women are identical, while 
elimination says they are not identical but seeks to engineer away differences. 
I instead advocate for gender celebration.  

2 The Biopsychosocial Model
‘Just as the twig is bent, the tree’s inclined.’ — Alexander Pope

This section describes the biopsychosocial model of gender. It demonstrates 
that gender has a connection to body which is real yet highly variable. This 
is a challenge to constructivists like Butler who think that gender is entirely 
due to culture. But it is also a challenge to those who regard their own gender 
subculture as a straightforward replica of God’s design blueprint.13 

Poetically, biological differences at birth are ‘bent twigs’ which do incline 
gender expression in a general direction. However, Pope’s proverbial grown 
trees14 then scale up under the influence of powerful psychological and social 
forces to produce variegated gender expression. This high variability in gender 
implies plenty of overlap between men and women. 

The vast literature on differences between men and women has an impres-
sive synthesizer, who struggled to accept this. As described by her15, Dianne F. 
Halpern began her adult life as a 1960s feminist, convinced that differences 
between men and women were rooted almost entirely in social experience. Af-
ter ‘several decades reviewing almost everything written’ (synthesized in Sex 
Differences in Cognitive Abilities16) she accepted the biopsychosocial model for 
cognitive development (Figure 1) and therefore for gender.  

13  I adopt the phrase ‘God’s design blueprint’ to describe the order of things in the absence 
of an historic Fall. 
14  Pope, A. The Complete Poetical Works of Alexander Pope. Boston and New York: Houghton, 
Mifflin and Company (1903).
15  Halpern, D.F. What have you Changed your Mind About? Why?  https://www.edge.org/re-
sponse-detail/10981 (2008).
16  Halpern, D.F Sex Differences in Cognitive Abilities, 4th ed. New York: Psychology Press 
(2011).
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Figure 1: The Biopsychosocial Model17

Analytically, the biopsychosocial model contains a dual assertion. 

Firstly, the feedback loops displayed in Figure 1 apply to gender, and each 
component – biology, psychology and society – has ongoing relevance. 

Second, the myriad random influences of biology, psychology and society 
imply that gender traits are most accurately represented by statistical distribu-
tions – that is, they exhibit some randomness. 

Randomness changes the meaning of causation so that a causal factor under 
consideration (here, whether someone is a man or woman) does not necessar-
ily cause the putative effect, but rather makes it more likely. The non-necessity 
means that the putative effect usually follows its cause, but there will be excep-
tions. This understanding runs against the notion of a stereotype, to which we 
now turn. 

17  Ibid. p. 16.
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2.2 Replacing Stereotypes with Types
One of the constant frustrations of engaging in conversations about gender 

is that there is no neutral term for describing differences between men and 
women. The dictionary definitions of ‘stereotype’ are negative in the sense that 
they imply inaccuracy:

A preconceived and oversimplified idea of the characteristics which typify a 
person, race, or community which may lead to treating them in a particular 
way.18

A set idea that people have about what someone or something is like,           
especially an idea that is wrong.19

Yet there is good evidence20 that people accurately perceive generalized 
differences between men and women and are aware that there is overlap in 
traits. Thus, there is a social phenomenon – a broad acceptance of differences 
between men and women and their overlap – for which there is no socially 
acceptable phrase or conceptual framework.

Why is there no language at hand? Halpern notes that some psychologists 
are disappointed that stereotypes do not lead to inaccurate descriptions.21 It 
seems possible that a subset of the academy may be using its language-forming 
power ideologically - to deny the possibility that generalizations can some-
times be helpful by simply denying culture the form of words that say so.

A key contribution of this paper is to propose using the term typical (as op-
posed to stereotypical) to describe ‘on average’ differences between men and 
women. This is a linguistic remedy which explicitly recognizes both on average 
differences and the overlap between men and women.

The use of typical rather than stereotypical is an invitation to enter the sci-
entific world of the biopsychosocial model, where variability in the trait means 
that what is true on average need not be true for any pair of one man and one 
woman. 

3 Using the Biopsychosocial Model

18  Simpson, J.A. & Weiner, E.S.C. Oxford English Dictionary vol.3, Oxford: Clarendon Press 
(1989).
19  Cambridge Dictionary,  https://dictionary.cambridge.org/dictionary/english/stereotype, 
Cambridge: Cambridge University Press.
20  Eagly, A.H. ‘The science and politics of comparing women and men’, American Psychologist  
(1995) 50, 145–158; Jussim, L., Crawford, J.T. and Rubinstein, R.S. ‘Stereotype (in)accuracy in 
perceptions of groups and individuals’, Current Directions in Psychological Science (2015) 24.  
https://doi.org/10.1177/0963721415605257
21  op.cit., Halpern 16, p. 283
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3.1 Visible ‘Big’ Biological Differences
We begin our exploration of the biopsychosocial model with visible or ‘big’ 

biological differences that would be obvious to a small child. A natural place 
to look is the difference in some bodily capabilities that are relevant for Gold-
stein’s discussion of warfare.22 

Figure 2: Typical Differences in Battle-relevant Strength23

The curves in Figure 2 are called statistical distributions because they indi-
cate how traits are distributed along the bottom axis. Males are always dashed 
and Females are bold.24 The curves are close to ‘bell shaped’ or Normal, which 
is a consequence the Central Limit Theorem applied to the many influences of 
Figure 1,25 assuming a sufficiently high degree of independence in some influ-
ences. I will assume Normality for all the traits that follow. 

The distribution of traits in this section are based on large samples and me-
ta-analyses. Different studies can be compared using the ‘effect size’ or Cohen’s 
d26 – the difference in means between males and females in units of ‘standard 
deviations’ (the square root of the variance). Cohen’s d is unitless and can be 
averaged across studies to obtain a typical difference from multiple studies.27 
Cohen’s d, or the inputs needed to calculate it, are provided in the published 
meta-analyses. 

The Normal approximations allow me to draw the subsequent figures in this 

22  Goldstein, J.S. War and gender: How gender shapes the war system and vice versa, 1st ed. 
Cambridge: Cambridge University Press (2003) pp. 160, 62–63; Roser, M., Appel, C. and Ritchie, 
H. Human Height, Our World in Data (2024). https://ourworldindata.org/human-height 
23  Goldstein’s distributions have been adjusted in a shape-preserving way so that the area 
under the curves for both men and women are the same (a statistical requirement). I use Roser 
et al.’s heights from 20 countries in Australia, East Asia, Europe and North America. 
24  I follow Halpern and assume a dynamic equivalence between the terms man, male, boy and 
similarly for women, female and girls for all the later results. 
25  Billingsley, P. Convergence of Probability Measures, John Wiley and Sons (2013)
26  Cohen, J. Statistical Power Analysis for the Behavioural Sciences, 2 ed. USA: Lawrence Erl-
baum and Associates, (1988).
27  Hyde, J.S. ‘The gender similarities hypothesis,’ American psychologist (2005) 60, 581-592.
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section and calculate the proportion of pairs who overturn what is typically 
true28 which appear in the brackets underneath the headings. Thus, in the first 
panel of Figure 2, males are typically taller than females, but if we create 10 
random pairs of one man and one woman, in 1 out of 10 the female would be 
taller than the male. 

Figure 2 shows that men are typically taller, more able to lift, and faster. It is 
labelled battlerelevant strength because women typically possess a different 
type of strength, namely they are more resilient and live longer.29 

3.2 Early ‘Small’ Biological Differences
There are alleged differences between men and women that are invisible, 

certainly to a small child, for which researchers turn to three inter-related 
biological systems: chromosomal or genetic influences; differences in sex hor-
mone secreted from the endocrine glands and other structures; and neuroana-
tomical differences in the brain. Of these, the results for hormones are the most 
secure, so they will receive most of my attention.30 

The biopsychosocial model of Figure 1 seems entangled beyond any hope of 
discerning a role for biology. However, an important point not evident in Figure 
1 is that each human person has a history. While in utero the psychological 
and social influences are relatively less important than biological influences, an 
important one being testosterone exposure. 

Table 1: Testosterone Levels31 
(nanograms per decilitre blood)

Stage M F
in utero and up to 7 months 60 3

1 - 7 years 3* 3*
8 - puberty 30* 5*

Early puberty 100* 15*
Young Adult 600 50
60 years old  300* 30*

                                                                                                      * distributions overlap

28  McGraw, K.O. and Wong, S.P. ‘A common language effect size statistic’, Psychological bulletin 
(1992) 111, 361-365.
29  Storkey, E. Origins of difference: The gender debate revisited. Grand Rapids Michigan: Baker 
Academic, (2001).
30  op.cit. 16, Halpern 
31  op.cit. 22, Goldstein  p.145.
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After birth, other influences begin to play a role, but they are nascent. Thus, 
our very early lives have attracted the attention of researchers interested in 
invisible influences on gender. Differences between very young boys and girls 
can be more solidly attributed to our bodies. 

The BBC ran a huge online study (from 40 countries) in which they were 
able to ask subjects to measure the ratio of their second to fourth fingers which 
is a measure of testosterone exposure in the womb,32 though this is a relation-
ship undergoing continual scrutiny.33 They confirmed that prenatal testoster-
one exposure led to greater spatial ability. 

Thus the greater male testosterone exposure evident in Table 1 is a good 
explanation for the typically better performance of males at rotation tasks, an 
advantage which appears very early on, as early as 3-4 months.34 

Those who reject the biopsychosocial model have trouble explaining that 
gendered behaviour appears so early. Boys and girls divide over toy choices 
from about 1 year, and by 3 years girls are much more likely to play with dolls, 
dolls houses and tea sets, while boys typically play with guns, swords, cars, 
trains and trucks,35 something that convinces Joshua Goldstein of the validity 
of the model36 and makes him want to engineer less ‘rough and tumble’ play for 
boys in his vision to reduce the prevalence of warfare. Although cross-species 
comparisons have some methodological problems and could not be informa-
tive within theological anthropologies which emphasise a sharp distinction 
between humans and hominids, it has been found that rhesus monkeys have 
similar preferences: males have a consistent and strong preference for toys 
with wheels whereas females will play with both plush toys and wheeled toys.37 
As Halpern wryly remarks: ‘It would be difficult to argue that their monkey 
parents provided them with sex-typed toys or encouraged the males to play 
more with trucks’.38

Females display greater language ability39  and in one study girls between 16 

32  Collaer, M.L. Reimers, S. and Manning, J.T. ‘Visuospatial performance on an internet line 
judgment task and potential hormonal markers: sex, sexual orientation, and 2D: 4D’,  Archives 
of sexual behavior (2007) 36, 177-192.
33  Kowal, M. et al., ‘No relationship between the digit ratios (2D: 4D) and salivary testosterone 
change: Study on men under an acute exercise’, Scientific reports (2020) 10, 10068 .
34  Quinn, P.C. and Liben, L.S. ‘A sex difference in mental rotation in young infants’, Psychologi-
cal science (2008) 19,  1067-70
35  op.cit.  16, Halpern p. 321.
36  op.cit.  22, Goldstein
37  Hassett, J.M., Siebert, E.R. and Wallen, K. ‘Sex differences in rhesus monkey toy preferences 
parallel those of children’, Hormones and Behavior (2008) 54, 359-364.
38  op.cit., 16, p. 200.
39  Miller, D.I. and Halpern, D.F. ‘The new science of cognitive sex differences’, Trends in Cogni-
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and 30 months led boys in vocabulary expansion by about one month.40 Given 
an early advantage in language, some believe that girls rely more on verbally 
and socially mediated approaches in their interactions with people in their 
world.41 Boys instead rely upon their better developed musculature to interact 
with people and objects. The fact that they move about more may contribute to 
the development of their spatial skills. Boys and girls develop patterns or pref-
erences for interacting, with the result that early developmental differences 
guide later actions. In this way, a small initial difference in abilities can easily 
grow larger over time.

One gender difference that has attracted support by scholars is the sugges-
tion that women are less inclined to take risks, and this has been related to 
ovulation.42 Perhaps more simply, women typically possess less battle-relevant 
strength and may rationally exercise caution in a sometimes-violent world.43

Thus, the body connects to some very early gendered behaviours subtly 
through invisible differences, with the most well-established one being the in-
fluence of androgens (predominantly testosterone). Later in life, visible differ-
ences like physical strength and the ability to bear or nurse children continue 
to generate typical differences between women and men. This is compelling 
evidence for the biopsychosocial model. 

3.3 Bent Twigs Mechanisms that can Magnify Small           
Biological Differences

Crucially, the biopsychosocial model is consistent with the wide varieties of 
gender manifestation which can be observed across time and cultures. This 
should give pause to those who rule out a substantive role for biology based on 
this variation. There are at least two models where a small biological difference 
– the proverbial bent twig – can be magnified.  

The first path of magnification is imitation. The model in the Appendix 
shows that imitation has the ability to magnify small biological differences, as 
agents in a human network both contribute their own biological tendencies 
and ‘catch’ the biological tendencies of others that they want to imitate. 

tive Sciences (2014) 18, 37-45. 
40  Fenson, L. et al., ‘Variability in early communicative development’, Monographs of the          
Society for Research in Child Development (1994) 59, 1-173.
41  Sherman, J.A. ‘Problem of sex differences in space perception and aspects of intellectual 
functioning’, Psychological Review (1967) 74, 290-299.
42  Cobb-Clark D.A. ‘Biology and Gender in the Labor Market’ in The Oxford Handbook of Wom-
en and the Economy, ed. Averett, S.L., Argys, L.M. and Hoffman, S.D. Oxford: OUP (2018).
43  Perry, L. The Case Against the Sexual Revolution, Hoboken New Jersey: John Wiley & Sons 
(2022).
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The model also shows that imitation scales up the variability of gender traits, 
so that groups of humans engaged in imitation will on average have a magni-
fied biological trait but will sometimes have a diminished trait. As Halpern puts 
it ‘biological, psychological, and societal factors could operate in concert to 
enhance an initially small between-sex difference. Similarly, they could also re-
duce an initially large between-sex difference’.44 For example, the Program for 
International Student Assessment (PISA) shows a robust female advantage in 
reading and writing, but the magnitude varies cross-nationally and over time.45 

The second mechanism for magnification is a famous example from the eco-
nomics literature – indeed it won its creator the Nobel Prize. Gary Becker con-
jectured that a small division of tasks, such as occurs if a woman takes one year 
off to be with a newborn baby, alters the relative skills (their so-called ‘human 
capital’) of the mother and father.46 When more time becomes available (say, 
when the infant grows and goes to school) the couple face a decision of where 
the time is most productively spent. They may well decide that the mother 
and father’s time is most productively used in the areas of their previous hu-
man capital accumulation. That is, the father stays in paid employment and 
the mother stays at home, further reinforcing an expression of gender which 
seems excessive relative to the ‘small’ difference of being able to breastfeed for 
a year or so.  

3.4 Differences Later in Life
In this section we examine some of the differences between men and women 

recorded later in life. The following graphs represent something of a consensus 
in that, firstly, they are from meta-analyses with very large samples and, sec-
ondly, the differences described are found consistently. 

3.4.1 Reading and Rotating
Giftedness with language and the rotation of objects are two traits which 

can be observed in infants very early. Using adult meta-analyses, the left panel 
of Figure 3 shows women typically are more gifted at reading and men are 
typically more gifted at rotating 3-D objects.47  Males exhibit slightly more vari-
ability in both tasks.48

44  op.cit. 16 Halpern, p.16
45  Schleicher, A. PISA 2018: Insights and Interpretations,  OECD Publishing (2019).
46  Becker, G.S. A treatise on the family, Enlarged edition Cambridge Massachusetts: Harvard 
University Press (1981).
47  op.cit., 39, Miller.
48  Hyde, J.S. ‘Gender Similarities and Differences’. Annual Review of Psychology (2014) 65, 
373-398 
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Figure 3: Reading and Rotating 3D Objects

There is a good deal of overlap between genders on these traits. For reading, 
if we selected 10 random pairs of one male and one female from the distribu-
tions, in 4 out of 10 pairs the male would be a more gifted reader than the 
female. For rotation, in 3 out of the 10 pairs the female would be more gifted 
than the male. 

3.4.2 The Big Five Psychological Traits
The next table shows a range of differences for the ‘Big Five’ psychological 

traits.49 

49  Goldberg, L.R., The structure of phenotypic personality traits’, American Psychologist 
(1993) 48, 26-34.



30 • Science & Christian Belief, Vol 38, No. 1

GORDON MENZIES

Table 2: Big Five Psychological Traits50

Trait Various51 US Adults52 Japanese53 Black South        
Africans54

Anxiety F

but 4/10 pairs M>F

F

but 4/10 pairs M>F

F

Insignificant

F

insignificant

Extraversion F

insignificant

F

but 4/10 pairs M>F
Openness to 
Ideas

M

insignificant

M

but 4/10 pairs F>M
Agreeableness F

but 2/10 pairs M>F

F

but 4/10 pairs M>F

F

but 4/10 pairs 
M>F

F

insignificant

Conscientious-
ness

F

insignificant

F

insignificant

These traits are complex compared with reading and rotating so it is harder 
to connect them in a simple way to early childhood cognitive studies. Females 
appear to be more anxious and agreeable. A conjecture might be that both traits 
have a small biological input from an interest in people and faces, something 
which young girls display very early, scaled up by imitation. 

3.4.3 Career Interests
By the time children express interests in careers, the typical advantages 

in language or spatial abilities appear to have some correlations with the in-
terests displayed by different genders. Using a very large meta-analysis (with 
503,188 respondents) Su et al. parsed interests along a Things-People axis and 
a Data-Ideas axis.55 The open circles in Figure 4 represent interest areas where 
men were typically higher, whereas the black circles represent interest areas 
where women were typically higher. 

50  op.cit.. 48, Hyde. 
51  Feingold, A. ‘Gender differences in personality: a meta-analysis’, Psychological Bulletin 
(1994) 116, 429-456.
52  Costa, P.T., Jr, Terracciano, A. and McCrae, R.R. ‘Gender differences in personality traits 
across cultures: robust and surprising findings’,  Journal of Personality and Social Psychology 
(2001) 81, 322-331.
53  Ibid. 
54  Ibid.  
55  Su, R., Rounds, J. and Armstrong, P.I. ‘Men and things, women and people: a meta-analysis 
of sex differences in interests’, Psychological Bulletin (2009) 135, 859-884.
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Figure 4: Career Interests of Men and Women

The sizes of the circles indicates either large, medium or small differences 
between genders (There is no circle for insignificant differences). These corre-
spond to Cohen’s d at the approximate values of 0.8, 0.5 or 0.2 or 0.0. The gen-
dered differences in interest in mechanical things versus people are large. The 
male correlation between the typical rotation task advantages and the typical 
interest in mechanical things is what we might expect from the biopsychosocial 
model, as is the female correlation between typical language advantage and the 
interest in faces and relational play. 

3.4.4 Systemizing and Empathy
There is some support for this kind of difference in studies of systemizing 

and empathizing, although controversially it has been attributed to brain struc-
ture (rather than more secure research on hormones). In one study56 nearly 
half of the women were described as having an ‘empathizing brain’, and nearly 
half of the men had a ‘systemizing brain’ (Figure 5). 

56  Drydakis, N. ‘Brain types and wages’ The Manchester School  (2017), 85(2) 183-211. 
https://doi.org/10.1111/manc.12142 



32 • Science & Christian Belief, Vol 38, No. 1

GORDON MENZIES

Figure 5: Systemizing and Empathy

3.4.5 The Male Variability Hypothesis
Every trait in Figures 2, 3 and 5 show greater male variability, which is true 

of most traits. In its original form  the ‘male variability hypothesis’ was used 
to explain the purported excess of males among the mentally defective and 
among geniuses.57 

Although the differences in spreads in Figures 2, 3 and 5 (and for other 
traits) are not large, the hypothesis is important for high-achieving people in 
competitive environments who inhabit the upper tails of the distributions. This 
has become a key battleground in the ‘culture wars’, as difference feminists 
have sought to secure places for women in high-achieving roles such as CEOs.58 

This concludes our review of the scientific consensus, which demonstrates 
a causal role for biology in some typical gender differences. We now turn to 
several influential philosophies which tell a different narrative.  

4 ‘Gender is Socially Constructed’
In our own day the man-and-woman binary is seen by some as a source of 

oppression. Negative gender norms are one target of criticism,59 leading to a 
vision of social justice which requires the diminishing of gender salience in 
culture or its removal altogether so that ‘genital differences between human 

57  Ellis, H. Man and woman: a study of secondary and tertiary sexual characters, London: Wil-
liam Heinemann, (1934).
58  Gilligan, C. In a different voice: Psychological theory and women’s development, Cambridge 
Massachusetts: Harvard University Press (1993).
59  UTS  Centre for Social Justice and Inclusion, Breaking the Binary: Gender, sexuality and body 
diversity awareness session, Sydney: University of Technology Sydney (2023).
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beings … no longer matter culturally’.60   

All this would have been unthinkable prior to the industrial revolution. 
Two or three centuries ago, women generally had more children, and physical 
strength was relevant for a wider range of jobs, the majority of which were 
agricultural. Differences between men and women therefore stood out more in 
everyday life. The changes in technology since then have allowed us to imagine 
a different deployment of gender.61 

As feminism unfolded in the late twentieth and early twenty-first centuries 
it increasingly celebrated freedom from nature, understood as biology and 
anatomy at birth.62 In second wave feminism, the belief that ‘all gender is, by 
definition, unnatural’63  gave permission for feminists to dismantle what they 
saw as oppressive gender norms.

In third-wave feminism, frequently allied to queer theory, freedom from na-
ture became a springboard to freedom from gender itself. Judith Butler argued 
that gender is performed in such a varied way that it is always a ‘free-floating 
artifice’.64 That is, the disconnection between body and gender is absolute: 
‘man and masculine might just as easily signify a female body as a male one’.65 

Feminism around this period was a combination of analytic and continen-
tal philosophical traditions,66 albeit with a few common influences.67 Of these, 
Michel Foucault’s The History of Sexuality was particularly important. For our 
purposes, his historical claims are not as relevant as his relentless constructiv-
ism: in Foucault’s view, all social conventions and some scientific knowledge 
are created and maintained by power, rather than drawing validity from any 
objective reality such as the body. 

Nor was feminism a single movement. Its growing sympathy for constructiv-
ism faced some resistance from the female-favourable generalizations made 

60  Firestone, S. The dialectic of sex: The case for feminist revolution, 1st ed. New York: Morrow 
(1970)  p.11.
61  op. cit., 11 Foucault
62  Historically, first-wave feminism emerged in the late 1800s and focused primarily on legal 
issues such as women’s suffrage and property rights. The second wave began in the 1960s and 
expanded its agenda to include social equality rather than legal equality. Assisted by the work 
of Judith Butler, the third wave sought to rethink and redefine ideas about gender, sexuality and 
beauty. 
63  op. cit., 2 Butler, p.35
64  op.cit., 6 Butler p.10.
65  op.cit., 6 Butler, p.10.
66  Broadly, analytic philosophy is focussed on epistemology and testing truth claims, while 
continental philosophy is more concerned with the subjective experience of living. 
67  Austin, J.L. How to Do Things with Words, Oxford, OUP (1955); de Beauvoir, S. Le Deuxième 
Sexe (2 vols.), vol. 1 and 2 Paris: Librairie Gallimard (1949); op.cit. 11 Foucault.
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within 1990s’ ‘Difference Feminism’.68 Forms of difference feminism are clearly 
consistent with the biopsychosocial model, and the movement remains im-
portant politically. Butler nevertheless followed Foucault by asserting that the 
very definition of the sexed body was a source of oppression.69

Butler’s Gender Trouble is regarded as a classic because subsequent thinkers, 
even those sympathetic to the unique female experience of ‘breasts, menses, 
lactation and pregnancy’,70 had to argue against the idea that the term ‘woman’ 
is meaningless.71 Clearly, Butler had enormous influence on feminist theory at 
that time, and on wider culture since then. 

In light of the biopsychosocial model, it seems reasonable for Butler to claim 
that sometimes gender expression has no connection to the body and could 
fairly be described as a ‘free-floating artifice’ – for example, there is no obvious 
bodily reason to associate pink with women and blue with men.72 However, 
it must be recognised that this is not always the case, since a highly variable 
connection, as is the case for clothing,73 is not the same thing as no connec-
tion at all. Gender Trouble seems to betray a false dichotomy where either the 
body necessitates all manifestations of gender (‘biological essentialism’) or it 
is entirely socially constructed (‘social constructivism’). If one is placed on the 
horns of this dilemma, every different expression across time and place of, say, 
femininity, becomes an unanswerable challenge to essentialism. As we have 
seen, however, it is more often the case that biology, psychology and society 
combine to create ways of being ‘man’ or ‘woman’ without extinguishing the 
influence of biology. 

4.2 Inner and Outer Harmony: a Defence of Cisheteronor-
mativity, courtesy of Judith Butler

Not infrequently a thinker who abandons a position can see it with greater 
clarity than those in the ‘world of the committed’74 but it is perhaps rarer that, 
by so doing, they improve it. As an instigator of queer theory, Butler was not, 
of course, advocating cisheteronormativity. However, two powerful arguments 

68  op.cit. 58.
69  Warnke, G. ‘Intersections Between Analytic and Continental Feminism’ in Zalta, E. and 
Nodelman, U. (ed.) The Stanford Encyclopedia of Philosophy (2023).
70  op.cit. , 2 Butler, p. 35
71   op.cit. 69, sect. 1.2.
72  Sprinkle, P.M. Embodied: Transgender Identities, the Church, and What the Bible Has to Say, 
1st ed. Colorado Springs Colorado: David C Cook (2021).
73  McDowell, C. The anatomy of fashion: why we dress the way we do, London: Phaidon Press 
(2013).
74  Evans, C.S. ‘Philosophy of Religon: Thinking about Faith’, ed. Evans, C.S. Contours of Chris-
tian Philosophy, 1st ed., Downers Grove Illinois: InterVarsity Press (1982) p. 19 
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in favour of man and woman are suggested by the following passage in Gender 
Trouble, one by way of agreement and one by way of disagreement:

Gender can denote a unity of experience, of sex [i.e. body], gender, and de-
sire, only when sex can be understood in some sense to necessitate gender 
– where gender is a psychic and/or cultural designation of the self – and 
desire – where desire is heterosexual and therefore differentiates itself 
through an oppositional relation to that other gender it desires. The inter-
nal coherence or unity of either gender, man or woman, thereby requires 
both a stable and oppositional heterosexuality.75 

This quote brings Butler into conversation with theology via the creation 
narrative (Gen 1-3). What she recognizes as ‘man’ and ‘woman’ would have 
been assumed by the original hearers of the Genesis narrative, even if they 
didn’t label the constituent parts like we do today, separating body, desire and 
gender.76 Furthermore, the prominence of the man and woman in that narra-
tive asserts the importance of gender, in contrast to other categories that only 
appear later in the Christian Scriptures, such as race or age.77 Thus according 
to Christian theology, gender distinction is ontological – it is real in a basic way. 

Surprisingly, Butler recognizes the possibility of an internal coherence 
where the body, desire and gender harmonize within the self, leading to a unity 
of experience as either ‘man’ or ‘woman’. I will call this inner harmony, though 
it would come with a theological caveat that there are many biblical descrip-
tions of people who experience this harmony engaging in decidedly inharmo-
nious actions such as sexual abuse and misconduct. This biblical description 
of the real world78 shows that there is more to human flourishing than inner 
harmony. Nevertheless, to the extent that Butler’s description of a ‘unity of ex-
perience’ (inner harmony) is part of lived-experience, Christians believe it ech-
oes an important piece of a divine design blueprint which exists objectively.79

75 op.cit., 6 Butler, p. 29, her italics
76  Smith, R.S. The Body God Gives: A Biblical Response to Transgender Theory, Lexham Aca-
demic (2025).
77  Favale, A. The genesis of gender: A Christian theory, San Francisco California: Ignatius Press 
(2022); Walton, J.H. ‘Genesis’, in  Muck, T. (ed) NIV Application Commentary, Grand Rapids 
Michigan: Zondervan (2001); Walton, J.H. The Lost World of Adam and Eve: Genesis 2-3 and the 
Human Origins Debate, Wheaton Illinois: InterVarsity Press (2015); Walton, J.H. and Matthews, 
V.H. Bible background Commentary: Genesis-Deuteronomy, Wheaton Illinois: InterVarsity Press 
(2000); Wenham, G.J. ‘Genesis 1-15’, in Hubbard, D. A. (ed)  Word Biblical Commentary, Grand 
Rapids Michigan: Zondervan (2014).
78  Deutschmann, B. Creating gender in the garden: the inconstant partnership of Eve and Adam, 
New York: Bloomsbury Publishing (2022); Storkey, E. Scars across humanity: Understanding 
and overcoming violence against women,  Wheaton Illinois: InterVarsity Press (2018).
79  O’Donovan, O. Resurrection and moral order: An outline for evangelical ethics,  Grand Rapids 
Michigan: Wm. B. Eerdmans Publishing (1993).
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However, any claim that the two genders stand in ‘oppositional relation’ to 
each is circumscribed by the biopsychosocial model. As we saw in sections 2 
and 3, the overlap in most gender traits is very large. There is factually no ‘op-
posite sex’.80 

Nor is there any ‘opposite sex’ affirmed in the Genesis design blueprint, if 
that is taken to mean anything like the stereotype-based book ‘Men are from 
Mars and Women are from Venus’.81 The relevant account (Gen 1-3) describes 
the women as a ‘helper’ (ezer – not a term implying inferiority, see Ps 54:4) 
who is a ‘counterpartner’ or ‘like-opposite’ (kenegdo). This at least suggests 
both similarity and difference – men and women as types and not stereotypes. 
One review of a selection of commands elsewhere in the Bible82 focuses on 
church practice (1 Cor 11:2-16), home life (Tit 2:3-5 and Eph 5:21-33) and 
clothing in general culture (Deut 22:5). Although Sprinkle affirms that many 
commands may not be binding in different cultures, he does end up conclud-
ing that a residual number of gender specific commands exist.83 This excursion 
into what we might call preceptology (the study of biblical precepts) suggests 
that most biblical commands are addressed to people in general, rather than a 
particular gender. 

This theological material suggests another kind of harmony. I contend that 
‘outer harmony’ is an integration of some biblical texts with the science of 
types. For example, the apostle Paul describes himself as being both a father 
and a mother to the Thessalonian church (1 Thes 2). This implies his ability to 
aspire to what he thought of as typically true for mothers and fathers, at least 
for a  time or a specific purpose. However for the passage to make sense it also 
implies a typical difference between mothers and fathers, at least in the culture 
addressed by the letter.84 In another passage, Paul tells the church to ‘be men’ 
with respect to courage (1 Cor. 16:13), which presumably includes women 
hearers who are likewise able to enact typical gender traits of men, at least 
for a time or a specific purpose.  None of this makes sense in the conceptual 
world of stereotypes – a world which only permits categorical difference – but 
it makes sense in the conceptual world of types. 

By repurposing Judith Butler’s language of a ‘unity of experience’ I have pro-

80   It can be argued that there is usually an opposite body, but the old-fashioned phrase ‘op-
posite sex’ refers to gender as well as body. Butler’s own meaning of ‘oppositional’ may not be 
extreme, but it is unlikely to be influenced by the biopsychosocial model. 
81  Gray, J. Men are from Mars, women are from Venus: A practical guide for improving commu-
nication and getting what you want in your relationships,  New York, NY: HarperCollins (1992).
82  op.cit., 72 Sprinkle chapter 5.
83  There are several gender-specific ritual purity laws in, say, Leviticus. Many relate to repro-
duction. 
84  The extent to which the passages’ references to gender are incidental and/or culture-bound 
depends on assumptions about a continuity of human nature, and other interpretive issues. 
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posed the idea of ‘inner harmony’. By redirecting any notion of ‘oppositional’ 
away from stereotypes towards types, I have introduced the idea of ‘outer har-
mony’, which is just to say that men and women are similar enough to be relat-
able but different enough to be interesting. The self-evident good of harmony, 
both inner- and outer-, is the aesthetic core of a case for man and woman. 

5 Minimizers, Eliminators and Celebrators
As I stated at the outset, presuppositions are important. Setting aside the ob-

vious fact that the authority of Scripture is contested, some may not interpret 
the biopsychosocial model in the way I have. Furthermore, there are biblical 
Christians who are wary of ascribing much significance to observed differ-
ences between men and women.85  The grown trees of gender expression are so 
highly variable, relative to their underlying biological differences, that scholars 
dissent from the perspective outlined here in several ways.

5.2 Gender Minimizers
Firstly, for many gender traits the high degree of overlap has often been used 

to doubt any important impact of biology on gender expression, apart from the 
bearing of children and a few high-strength activities for men. For example, 
proponents of the ‘gender similarities hypothesis’86 do agree with the existence 
of the effects I have described, but they downplay them. Halpern calls people 
like Hyde ‘minimizers’ and I will follow her terminology. 

One analytic tendency of minimizers is to focus their discussion on the 
typical differences, which are quite small,  rather than the preponderance of 
males-to-females in (both) tails of distributions - where things like the male 
variability hypothesis really do matter for the pool of ‘scientists, engineers, 
economists, physicians and other professionals’.87 

This paper has something important to say to minimizers. My replacement of 
‘stereotype’ by ‘type’ weakens any attempt to equivocate over biology.  Of course 
the early-childhood typical differences cannot settle the extent of biological caus-
es of gender, but they do prove their existence.  Furthermore, biology does seem 
to echo beyond childhood impacting, say, typical career interests (Figure 4). Fi-
nally, recent evidence suggests that the salience of gender difference increases 
rather than decreases as economic development proceeds, presumably because 
it grants people more freedom to express any typical differences.88 

85  op.cit., 29 Storkey.
86  op.cit., 27 Hyde. 
87  op.cit., 16 Halpern, p. 99.
88  Falk, A. and Hermle, J. ‘Relationship of gender differences in preferences to economic devel-
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Gender minimizers do not readily see the ways that psychology, society and 
the economy can interact with biology without extinguishing its relevance. 
That is why I have developed my own imitation model to illustrate the power 
of ‘catching’ gender norms for both the size of the effect and the variability 
(see the Appendix) and why minimizers should be clearer in affirming biology, 
even if they (quite reasonably) affirm what Goldstein does: ‘To the extent that 
biology is destiny, that destiny is diversity’.89 

5.3 Gender Eliminators
Secondly, since social forces in the biopsychosocial model are to some extent 

under human control, one response to the implicit claim of the biopsychosocial 
model is to offset any ‘bio’ through the ‘psycho’ and the ‘social’ and thereby 
eliminate gender. Firestone was perhaps the first eliminator – she accepted 
intrinsic differences between genders but wanted to ‘correct’ them, seeing a 
Marxian parallel between workers seizing control of the means of production, 
and women seizing control of means of their re-production.90 

One imaginative reading of Foucault and early-Butler could also cast them 
as eliminators who fashioned the idea of gender in their writings to the end 
of political liberation, understood as the exercise of unconstrained freedom. 
Suppose we grant a biological influence, they might say, but let us assume that 
it is small relative to social factors. Granted that, we can proceed to eliminate 
(or ‘redeploy’) gender ‘as if ’ it was entirely socially constructed, to see how far 
one can get pursuing an emancipatory project. 

There are various other projects that eliminators have proposed: early 
childhood programs to eliminate a biologically male ‘rough and tumble’ boy-
hood orientation which is thought to contribute to warfare;91 Sweden’s gender-
neutral preschools;92 less gender salience in education to encourage girls into 
STEM;93 the creation of a progressive workplace such as Google’s;94 or, Lesbian-
ism-as-political choice since ‘lesbian society destroys the artificial (social) fact 
constituting women as a “natural group”’.95 

By way of contrast I would treat gender as an ‘innocent until proven guilty’ 

opment and gender equality’, Science (2018) 362. no. 6412 (2018)
89  op.cit., 22 Goldstein, p. 131
90  op.cit., 60 Firestone
91  op.cit., 22 Goldstein
92  Hebblethwaite, C. ‘Sweden’s gender neutral preschool’. BBC News 8 July (2011) 
https://www.bbc.co.uk/news/world-europe-14038419 
93  op.cit., 16 Halpern 
94  Damore, J. Google’s ideological echo chamber. Internal Google Memo  (2017).
95  Wittig, M., ‘One is Not Born a Woman’ Feminist Issues (1981) 1(2).
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gift of God. Perhaps I could be called a ‘celebrator’, rather than a minimizer or 
eliminator. 96

5.4 Gender Celebrators
Sweden’s gender-neutral education policies provide a striking example 

of attempted gender elimination. Since 1998, Swedish preschools have been 
mandated to counteract traditional gender roles, and some schools—such as 
Egalia in Stockholm —avoid gendered pronouns, encourage mixed-gender 
play, and deliberately remove stereotypical toys.97 It is interesting to consider 
how a stance of celebration might view these policies. 

In their favour, they encourage the overlap of gender traits which is part 
of healthy outer harmony. Giving girls a real opportunity to enjoy STEM and 
boys a real opportunity to enjoy nurturing roles can broaden horizons, reduce 
unjust discrimination, and counteract false guilt of ‘failing’ as a man or woman 
later in life.

However, a gender celebrator would doubt that all differences are socially 
constructed and automatically oppressive. On this view, oppression cuts both 
ways: attempts to erase gender salience may inadvertently suppress natural 
differences, understood properly via types rather than stereotypes. 

It seems possible to affirm gender equality while respecting typical dif-
ferences. Rather than banning dolls or discouraging rough play, educators 
could offer a wide range of toys and activities, allowing children to explore 
freely without coercion. Such an approach aligns with the theological vision 
of man and woman as similar enough to be relatable but different enough to 
be interesting—a gift to be received with humility and celebrated rather than 
engineered away. Furthermore, the practice of eliminating gendered pronouns 
seems to work against gender equality, since it is impossible to affirm equality 
between incoherent and unnamed things. 

Finally, to help boys and girls understand and celebrate difference, they 
could be exposed to a concrete manifestation of outer harmony, such as a 
mixed-gender choir. The educators could direct their attention to how men and 
women find a natural place according to the pitch of their voice, with a (liter-
ally) harmonious result. 

Children could also listen to a singer behind a screen and guess if they are 
a man or a woman – often being right but sometimes being wrong. Both cor-

96  This paper does not have space to deal with the celebratory dimension of gender norms. 
For example, one might interpret the prescriptive dress code of, say, a black and white tie event, 
as a form of celebration just as wearing a national costume celebrates nationality
97  op.cit. 92 Hebblethwaite
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rect and incorrect guesses could be affirmed – implying that it is morally per-
missible to ‘genderalize’ if initial guesses based on typical differences can be 
abandoned quickly.  Children could interview a high-pitch man and a low-pitch 
woman to celebrate diversity, without discounting the realities of typical dif-
ference. 

If these preschool reflections resonate with the reader, they could be tap-
ping into what Kant called an a priori intuition,98 like time, space, causation, the 
reality of sense perceptions, or moral intuitions. None of these things can be 
proven, but everyone seems more in touch with reality once they are assumed 
or, as a Christian might put it, once they are received as a gift from God. Lang-
ton99 interprets Kant’s claim we cannot access the ‘thing in itself ’ (i.e. mind-
independent reality) as a call to humility. That is, some important things must 
be taken on trust. 

Extending these arguments to gender, and Christianising them, allows 
a positive role for humility in accepting God’s revelation, since it provides a 
Christian with a theological foundation which secures ‘man’ and ‘woman’ as 
valid categories, despite the diverse expressions of gender through time and 
across cultures. 

I have defended a Christian vision of man and woman in the last section with 
notions of inner and outer harmony, which are both aesthetically beautiful. In-
ner harmony is an alignment of body, desire and gender and outer harmony 
picks up on the idea that men and women are similar enough to be relatable, 
but different enough to be interesting.  

I conclude with a metaphor of outer harmony that highlights the significance 
of small differences – that of a stereoscope. Two images, like the ones in Figure 
6, could be seen through this device, which directs the left image to the left eye 
and the right image to the right eye. The images are extremely close – closer 
than most differences between men and women, and nothing will jump out of 
Figure 6 for the reader. Yet with a stereoscope, the bubble would come to life.  

98  Kant, I. ‘Critique of Pure Reason’ (1781) Kemp Smith, N. (tr), London: Macmillan (1929).
99  Langton, R. Kantian Humility: Our Ignorance of Things in Themselves. Oxford OUP (1998).
http://ebookcentral.proquest.com/lib/uts/detail.action?docID=3052817. 
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Figure 6: An Extra Dimension: Similarity and Difference Combined

A stereoscope reminds us that there can be a surprising amount of good 
to be had from a combination of very similar entities. Seeing gender clearly 
requires abandoning the notion of stereotypical differences for all but a few 
differences (like childbirth) and embracing a language based on science, where 
typical differences bring sense to discussion lacking in good terminology. Once 
stereotypes are replaced with types, the theological goodness of the ‘extra 
dimension’ of gender differences becomes more plausible – and a gift worth 
celebrating.

Gordon Menzies is an Associate Professor in the Economics Discipline Group at 
UTS Business School, and an Honorary Research Associate at Morling College                   
(Australian University of Theology).

Appendix: Imitation and the Scaling Up of Small Biological Differences

We posit with an additive version of the biopsychosocial model:

Gender trait 	 = biological influence + psychological influence  + social influence.     	     (1)

          Gi 		 =               B                      +                      Pi                       +           R Gi-1	   	     (1)

Suppose we assume that girls are somewhat more empathetic for biological reasons, 
and, that imitating other girls is a means of reinforcing this tendency. We further posit a 
network where all girls in the relevant community are in a ‘line’ indexed by ‘i’. In the figure, 
the gender norm is ‘passed’ from left to right: 1 plays with 2, then 2 with 3, then 3 with 4 
and so on.
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Figure 6: The Biopsychosocial Model Transmits Gender Through a Network

Solutions for the mean and variability of (2) are standard for econometrics (see First-
Order Autoregressive processes in any time series textbook100). We solve (1) assuming 
R<1 and assume no psychological influences (Pi=0) for simplicity. The expression for the 
trait when it settles is found by setting Gi = Gi-1 in (1). 

Gi 		  =             B                  +                      0                +       R Gi		

Gi		  =             B/(1 - R).   					       (2)	
	

Equation (2.2) is crucial. As the degree of imitation goes up (R approaches one) the 
quantity which scales up the biological influence B, namely 1/(1 - R) becomes very large. 
That is, even if B is very small, a sufficiently high degree of imitation can magnify a small 
biological effect. As the twig is bent, the tree is inclined. 

We now consider the variability of the trait. We re-introduce the psychological factors 
Pi and give each of them a variance V. We assume Var(Gi)= Var(Gi-1) in equilibrium:

 	 Var(Gi) 	 = Var (  B  +  Pi  +  R        Gi-1  )          from (1)

		  =           0  +  V  +  R2 Var(Gi-1)          from elementary statistics 

		  =                    V  +  R2 Var(Gi).            Solving for Var(Gi) we obtain (3):

	 Var(Gi)	 =          V/(1-R2).						      (3)

That is, the variability has the same property that as imitation (R) grows towards one, 
1/(1-R2) scales up V.  

To put the mathematics into words: Equation (2) shows that on average imitation will 
scale up a biological factor, but equation (3) shows that there will be more variability, so 
sometimes imitation in the biopsychosocial model will randomly lessen the effect of biol-
ogy in a particular group. 

100  Hamilton, J.D. Time series analysis, Princeton University Press (1994).


