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ARTICLE INFO ABSTRACT
Keywords: Genetic engineering of humans is a controversial practice with unknown societal effects. Gender constitutes an
Gender important evaluative background for human behavior and traits. This manifests within action-guiding normative

Genetic engineering
Stereotypes
CRISPR/CaS9
Normativity

gender stereotypes. This study investigates to which extent these stereotypes may influence the application of
genetic engineering. After highlighting potential motivations to enact stereotypes biotechnologically, we propose
two potential strategies. People may design future children in close accordance with contemporary gender ste-
reotypes, e.g., to minimize their risk of being punished for non-confirmation, or may create individuals that
counteract these stereotypes, e.g., to create a more gender-egalitarian future. To test these hypotheses, we
analyzed a large-scale dataset (13,641 virtual children) from an interactive museum exhibit. Here, visitors could
design their “perfect child.” Gender-dependent differences in designed Big-5-like personality traits and intelli-
gence, musicality, creativity, and sportiness yielded evidence for behavior predicted by both strategies and were
inconclusive regarding the dominance of one strategy. Confirming contemporary stereotypes, children deliber-
ately chosen to be male were designed with lower sensibility but higher sportiness than those deliberately chosen
to be female. These effects were accompanied by a relatively higher probability of decreasing sensibility and
increasing sportiness of these male children. Non-differences among traits like sociality and conscientiousness
disconfirmed normative stereotypes and suggested a more egalitarian design. Effect direction, strength, and
certainty depended on whether gender was picked deliberately and other factors. Although the ecological setting
and methodological limitations hinder a clear interpretation, we provide initial evidence on how genetically
engineered children can “essentially” embody gender normativity.

Abbreviations and glossary RGC: Randomly gendered children (Children whose randomly
assigned gender was not changed — rF/rM)
Good-GH: Good-Gender Hypothesis

Eman-GH: Emancipating-Gender Hypothesis 1. Introduction

F: Female (Children who were deliberately chosen to be female)

M: Male (Children who were deliberately chosen to be male) Reproductive technologies require weighty decisions about whether

rF: random Female (Children whose randomly assigned female and how to intervene in the “natural” processes of parenthood (Ihde,
gender was not changed) 1990). Prominently, this concerns prenatal diagnostics and the decision

rM: random Male (Children whose randomly assigned male as to whether embryos with natural genetic defects should be carried to
gender was not changed) term. (e.g., Cunningham et al., 2015; Verbeek, 2011). Another decision

DGC: Deliberately gendered children (Children whose randomly pertains to choosing a specific sex for the child (e.g., Sharp et al., 2010).
assigned gender was changed — F/M) The selection of one embryo over the other practiced in this context is a
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broad measure. Yet, advancements in genetic engineering, like the DNA-
cutting “genetic scissor” of CRISPR/Cas9, allow for the deletion or
addition of genes with unprecedented accuracy (Redman et al., 2016)."
CRISPR/Cas9 is already used for treating genetic diseases (Khalaf et al.,
2020), but it could also influence the genetic basis of personality
(Banazadeh et al., 2024). This technology has reignited the ethical
debate about the decision to preemptively target embryonic genes in a
health-promoting way (Calabrese et al., 2020) and create “perfect”
children (Snure Beckman et al., 2019).

Arguments against such practice include the impression that one is
“playing God” (Schonthaler et al., 2022, p. 363) or is "meddling with
nature" (Pew Research Center, 2016, p. 5). One reason for this unease is
so-called genetic determinism, i.e., the idea that genes are highly causally
responsible for observable differences within humans (Resnik &
Vorhaus, 2006). This is often accompanied by so-called genetic essen-
tialism, the belief that our genes harbor a specific “essence,” that is not
only causally responsible for shown behavior but "immutable, funda-
mental, homogeneous, discrete, [and] natural" (Dar-Nimrod & Heine,
2011, p. 801). Following this assumption, some people may see genetic
engineering as either a reliable and direct way to modulate human ca-
pacities for good (Dar-Nimrod & Heine, 2011) or an interference with a
defining aspect of our identity (Wilson, 2014). Suppose genetic engi-
neering allows for the precise, direct, and highly consequential attune-
ment of natural human features to human norms (Buchanan, 2011):
which norms, other than health-related ones, should we adapt to? What
“natural” features are a target for change, and what kind of humans are
meant to be designed?

Closely linked to gene essentialism is so-called gender essentialism, i.
e., the belief that the traditional categories of male and female and their
related differences can be reduced to a definite biological and genetic
makeup (Hendl, 2017; Saguy et al., 2021).2 Endorsing genetic and
gender essentialism can be empirically linked to affirming gender ste-
reotypes (Keller, 2005; Meyer & Gelman, 2016; Niirnberger et al., 2016;
Saguy et al., 2021; Weisgram & Bruun, 2018). Stereotypes concern
personality, abilities, and behavior- and appearance-related factors
(Koenig, 2018). Their content mirrors a normatively gendered,
interaction-structuring environment in which deviation from one’s
“essential” nature can have serious consequences (Butler, 1988; Saguy
et al., 2021). Empirically, those who behave stereotype-non-conforming
risk negative consequences, and those who issue these consequences
may do so to maintain given gender relations (Rudman, Moss-Racusin,
Glick, & Phelan, 2012). Stereotyped features like athletic, intellectual
abilities and weight (Prentice & Carranza, 2002; Tang-Péronard &
Heitmann, 2008) are well-recognized regarding their genetic basis
(Willoughby et al., 2019). Given that convictions about gender can be
highly naturalized and action-guiding (Butler, 1988; Butnor & MacK-
enzie, 2022; Saguy et al., 2021) and the manipulation of the human
genome is thought to yield significant behavioral differences, normative
gender stereotypes could influence which features of the latter are
meant to be changed.

Following the call, to use any available knowledge to ensure the
child’s well-being (Savulescu, 2001) and the beneficial outcomes of
adhering to gendered ideals (Rudman, Moss-Racusin, Glick, & Phelan,
2012), targeting what is assumed to be the biological foundation of our
behavior and personality may be a tempting strategy to enforce ste-
reotypes and create a “perfect” boy/girl that is unlikely to experience the
harsh consequences of gender deviant behavior. This stereotype-
enforcing perspective is matched by positions that see emerging

! We will refer to interventions that alter the individual genome as genetic
engineering

2 E.g., “Every cell of the body and the entire body plan and form mark us as
either male or female, and it is hard to imagine any more fundamental or
essential characteristic of a person.” (President’s Council on Bioethics, 2003, p.
67)
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biotechnology as the first step into a non-essentialist, gender-tran-
scending society (Hughes & Dvorsky, 2008).

To our knowledge, no empirical study has investigated the link be-
tween genetic engineering and normative gender stereotypes. We mean
to address this gap on a theoretical and empirical basis. Reflecting on the
ethical intricacies of the phenomenon, we will develop two working
hypotheses. One argues that parents may genetically engineer their
children in accordance with a benign normative standard. Since gender
stereotypes could be part of such a standard, we will review how
parental actions already enforce or dismantle gender typicality and how
these behaviors manifest in contemporary reproductive decisions.
Hereafter, we will specify two testable hypotheses on whether people
will use genetic engineering to either enforce or dismantle normative
gender stereotypes. After discussing their implications, we will empiri-
cally test the hypotheses’ impact on hypothetical genetic engineering.
For that reason, we analyzed data collected from an interactive museum
exhibit, where visitors could genetically engineer their “perfect child”
by designing gender, health, personality, and talents to their wishes.
Given the prospect of emerging biotechnologies with unknown societal
consequences, this paper aims to provide insight into the following
question: Suppose parents are interested in the well-being of their child, and
gender is a consequential factor for the potential experience of social harm.
How will normative conceptions about gender manifest when widespread and
precise genetic engineering of humans becomes potentially available?

2. Theory & hypotheses

Psychological research requires comprehensive theory-building and
empirical testing. We hope the theoretical discussion here inspires future
research, even if the subsequent investigation cannot address every
proposition.

2.1. Working hypothesis A1: Adapting children for good

It should not be too controversial to state that parents are interested
in the well-being of their children.® Prenatally, pregnant women desire
their children to be healthy and adjust their behavior in ways deemed
beneficial for this goal (Bondas & Eriksson, 2001). The same study also
showed that women were anxious about complications or their
parenting abilities. Fathers reported similar worries (Dabb et al., 2023).
In this context, the practical and theoretical possibilities of preimplan-
tation/ natal diagnostics and reproductive techniques can inform,
mitigate, or validate parental concerns about the child’s health
(Cunningham et al., 2015; Hodgson & McClaren, 2018). However,
availability and obtained information can yield pressure to make the
“right” decision about the embryo’s fate (Cunningham et al., 2015).
Moreover, parents may question their capacity to care for a disabled
child and bemoan that the child has fewer opportunities in life (Hodgson
etal., 2016). If parental motivations are reliably benign, should they not
be interested in “select[ing] the child, of the possible children ... who is
expected to have the best life, or at least as good a life as the others,
based on the relevant, available information” (Savulescu, 2001, p. 415)?
Savulescu (2001) originally formulated his “Principle of Procreative
Beneficence” concerning preimplantation genetic diagnosis (PGD) and
in-vitro fertilization (IVF) and contrasted those interventions against

3 Of course, there is child-harming behavior by parents, e.g., physical, sexual,
or emotional abuse. Reasons for this conduct are complex. For instance, people
who experienced abuse themselves reported more favorable attitudes toward
abusing infants (Clemens et al., 2020). We do not want to defend these prac-
tices, yet emphasize that people may show objectively morally reprehensible
conduct out of subjectively justified reasons. Moreover, for some, the act of
genetically engineering children may fall under this category (e.g., Hendl,
2017; Sparrow, 2019). Demanding a nuanced investigation, a discussion of
these topics is beyond the scope of this paper.
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genetic alterations of a chosen embryo. Although it was explicitly meant
to communicate a normative appeal, the principle’s underlying
reasoning seems to describe contemporary attitudes accurately. Parents
express support for the idea of discarding genetically impaired embryos
(Cunningham et al., 2015). Moreover, people support genetic engi-
neering to enhance resistance against pathogenic agents or eliminate
congenital disabilities (Jedwab et al., 2020). While the biotechnological
reduction of harm associated with organismic “malfunctions” is far from
uncontroversial (e.g., Padden & Humphries, 2020), people still consider
these means to ensure their children can live as risk-free as possible.

If parents are generally concerned about their children’s well-being,
should they not be interested in selecting a child whose features
comprehensively increase the probability of favorable outcomes?
Indeed, Savulescu (2001) applied his principle not only concerning
health but also with respect to characteristics he deems universally
beneficial (e.g., intelligence). He even extended his position beyond the
context of child selection and claimed that we are ‘morally obliged’ to
employ genetic engineering to change personality traits that may impair
human flourishing (Savulescu, 2005). Prima facie people seem not to
concur with this reasoning. Instead, they are much more willing to
endorse genetic engineering for treating and preventing medical con-
ditions rather than targeting psychological features for improvement
reasons (Jedwab et al., 2020). Compared to people with no children,
parents are even more skeptical about genetically engineering human
DNA (Jedwab et al., 2020) or interfering with children’s characteristics
by technological means (Wagner et al., 2018). However, parental mo-
tivations to care for their disabled children can manifest in the
endorsement of therapeutic genetic manipulation (Snure Beckman et al.,
2019). Moreover, a recent study revealed that 2.15 % - 5.75 % of
participating U.S. parents have previously administered pharmacolog-
ical substances without medical indication to their children to improve
their cognitive capacities (Sattler et al., 2021). Additionally, general
investigations into the attitudes toward genetic engineering (e.g., Mar-
teau et al., 1995; Pew Research Center, 2016; Schonthaler et al., 2022)
do not show universal rejection of this intervention. Scheufele et al.
(2017) report that 26 % of respondents favored the application of he-
reditary genetic engineering for purposes other than treatment. A
number rising to 39 % when beneficial effects would be non-hereditary.
This is mirrored by a cross-country survey, indicating that around 30 %
of participants affirmed the employment of genetic engineering for in-
telligence improvement (Jedwab et al., 2020). Furthermore, several
scholars (e.g., Bostrom, 2003; Sorgner, 2015) have argued for this
technology’s beneficial impact. Despite prevalent ethical concerns, we
can reasonably assume at least some support for using biotechnology to
directly adapt children to maximize the chance for positive outcomes
and minimize the chance of negative outcomes.

Still, genetic engineering is nothing that is taken lightly.
Evolutionary-inspired arguments against large-scale interventions with
the human gene pool fear the loss of protective variation within the same
(Van Dijke et al., 2018; cf. Powell, 2012). However, there are claims that
this practice must be implemented if we want to conserve a valued state
of general health (Powell, 2015). The empirically observed importance
of whether non-treatment interventions yield hereditary effects
(Scheufele et al., 2017) and discussion about species-related negative
effects (Van Dijke et al., 2018) suggests that people are considering
evolutionary consequences. In general, the debate revolves around the
idea that shaping individual genomes to a specific ideal may have far-
reaching and generationally relevant negative societal, biological, and
moral consequences (for an overview, see Van Dijke et al., 2018). This is
most evident in the accusations that Savulescu’s procreative beneficence
re-endorses historical eugenic practices (Sparrow, 2007). This general
concern — also mirrored in the genetic engineering debate — is that gene
selection may reduce human diversity because decision-makers sys-
tematically eliminate features linked to potential individual and social
harm (Garland-Thomson, 2020; Padden & Humphries, 2020; Sparrow,
2007; Van Dijke et al., 2018). Sparrow (2007) specifically argued that
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the social forces that discriminate against different skin colors or sexual
orientations pressure parents into selecting children that would swiftly
realize a hetero-normative, ethnically homogenous society. Since some
people would indeed use genetic engineering to prevent children’s ho-
mosexuality (Marteau et al., 1995), empirical data supports Sparrow’s
concerns that the focus on the child’s well-being may yield controversial
decisions. Savulescu (2001) argued that his principle holds even if
possibly entrenching negative social conditions, but emphasized the
need for societal measures that mitigate discrimination. However, such
policy-focused solutions may not immediately benefit one’s child.
Hence, it is not surprising that although parents of congenitally ill
children feared that genetic engineering could lead to the diminished
acceptance and subsequent extinction of humans with disabilities, some
of them wanted to use every available means to help their child, even if
this perpetuated discriminatory attitudes (Snure Beckman et al., 2019).
Despite all valid ethical concerns about the solidification of stereotypes
and wrongful societal norms (e.g., Hendl, 2017; Sparrow, 2007), let us
approach this issue from the parents’ perspective. If they are funda-
mentally concerned about the well-being of their child, and this already
motivates a wide range of behaviors before birth: Is it not tempting to
use the transformative power of genetic engineering to attune the child
to a normative environment, rather than reshaping the environment to
meet the child’s needs (see Dobler & Carbon, 2024)?

This idea does not require explicitly following the dogma of pro-
creative beneficence. If genetic engineering of humans becomes avail-
able, parents will likely contemplate whether their child’s genes are
adaptive and promote well-being in a given environment. In that case,
we assume that the normative dogma and the goal of being good parents
leads to the selection of genes that the designers believe will increase the
likelihood of a good life for their children (see Bostrom, 2003; Weaver
et al., 2020). Thus, people are believed to design children whose chosen
features mirror a given value structure. This structure entails normative
convictions about how children ought to be (prescription) or ought not to
be (proscription) and assumed beneficence of adhering to these norms
(see Koenig, 2018). As the cited evidence shows, this will likely elimi-
nate devalued medical conditions and diseases. However, we have also
reviewed the contentious idea that normative convictions extend toward
psychological features whose potential consequences are deeply socially
embedded. Thus, we formulate working hypothesis A1: When designing a
“perfect” child, designers align the configuration of the future child with
normative convictions. They will do so to enable the child to live a good life.
Most commonly, features like the predisposition of diseases are over-
whelmingly eradicated. Less medically speaking, choices regarding traits like
personality and talents should be related to common notions about the value
of a specific level of feature expressions.

Apart from the suggested focus on health, what other normative
beliefs are so pressing and dominant that parents attune their behavior
to them? What environment may they adapt their children to? One
answer is a gendered one.

2.2. Working hypothesis A2: Gendered children

Our socio-material environment can be seen as structured in a way
that reflects, enforces, and maintains a essence and biology dominated
conception of gender and subsequently guides cognitive, behavioral,
and social processes (Saguy et al., 2021). Butler (1988) pointed out how
gender must be “performed” (p. 527) correctly and how doing so can be
seen as adaptive strategic conduct to prevail in a normative social
environment. According to her, shown behavior must concur with
normative historicized expectations. One way to cultivate normative
demands in a socio-material environment is through gender stereotypes
(Saguy et al., 2021). Stereotypes about males and females are concerned
with many features and are similarly descriptive and normatively pro-
and prescriptive (Koenig, 2018; Prentice & Carranza, 2002). They have a
pertinent influence on cognitive and social processes (Ellemers, 2018)
and can rationalize mistreatment if individuals do not act accordingly
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(Rudman, Moss-Racusin, Glick, & Phelan, 2012). Thus, people may be
motivated to showcase stereotypical behavior to prevent negative con-
sequences (Rudman, Moss-Racusin, Glick, & Phelan, 2012) and invest
resources into complying with what they consider a stereotypical adult
male or female (Sanchez & Crocker, 2005). This would be akin to
“performing” gender in accordance with historized established norms
(Butler, 1988).

Seeing gender stereotypes as cultivated psychological guardrails for
successful adaptation, it becomes evident how gender-confirming
behavior perpetuates their content (Butler, 1988; Butnor & MacK-
enzie, 2022; Rudman, Moss-Racusin, Glick, & Phelan, 2012). Crucially,
this extends to external evaluators so that their negative or affirmative
response to shown behavior may be motivated to reduce future devia-
tion from the established script and maintain gender normativity
(Rudman, Moss-Racusin, Glick, & Phelan, 2012). This is emphasized
within the rich body of literature on how people are socially, econom-
ically, and physically punished if their appearance, personality, or
behavior does not comply with contemporary gender stereotypes (e.g.,
Blondeel et al., 2018; Moss-Racusin et al., 2010; Rudman, Moss-Racusin,
Glick, & Phelan, 2012; Rudman, Moss-Racusin, Phelan, & Nauts, 2012;
Stotzer, 2009). Being overly agreeable, for instance, leads to lower in-
come for males (Judge et al., 2012), who are expected to be more
assertive and agentic (Koenig, 2018; Prentice & Carranza, 2002). For
women, displaying agentic assertiveness in job-related contexts reduced
likability (Rudman, Moss-Racusin, Phelan, & Nauts, 2012). Evident
physical abuse against people who do not identify with their gender
assigned at birth shows how peer reactions can be potentially life-
threatening (Blondeel et al., 2018; Stotzer, 2009).

Interested in rendering the harsh consequences for non-stereotypical
behavior less likely, parents could be inclined to attune children’s
characteristics and behavior to a pre-given gendered normativity.
Indeed, although some parents may report eased expectations about
stereotypical behavior, they are unlikely to abandon traditionally
gendered ideals completely (Kane, 2006). Moreover, deviations from the
normative gender convictions were found to be reciprocally causally
related to negative interactions between children and parents (Alanko
et al., 2011), and there is evidence that experiencing high conformity
with one’s assigned gender can be psychologically and socially benefi-
cial (C. L. Martin, Cook, & Andrews, 2017). Parental attunement can
manifest subtly in adapting to the environment according to gender
stereotypes (Saguy et al., 2021). For instance, parental gender stereo-
type endorsement was shown to positively influence the children’s
normative gender stereotypes and predicted furnishing the child’s
bedroom in a stereotype-matching way (Sutfin et al., 2008). Moreover, it
is highly desired for boys to play with gender-matched “masculine” toys
but disfavored for them to play with “feminine” ones (Koenig, 2018).
The action-guiding power of these stereotypes was shown by their pre-
dictive power upon people’s reluctance to buy gender atypical toys for
children (Weisgram & Bruun, 2018). This shows how, apart from bio-
logical determinants, socio-material conditions and parental actions can
significantly influence how gender is experienced and expressed by their
children (Antoniucci et al., 2023; Davis & Greenstein, 2009). Growing
up, children may internalize externally imposed parental and social
demands so that they themselves become the pivotal authority for
enforcing conformation with one’s assigned gender (Jackson et al.,
2021).

We can locate the foundation for these processes prior to birth. The
most common cases are pregnancy-related ultrasound examinations.
Although merely exposing a biological feature, prenatal sex revelation
may shape the expectations of parents according to gendered stereotypes
(Browne, 2017). In this sense, these procedures prenatally turn biolog-
ical sex into social gender (Verbeek, 2011). Imhoff and Hoffmann (2023)
assessed which features parents desire within their children before and
after their child’s sex was revealed this way. Results indicated that fa-
thers shifted their preferred features in a stereotype-conforming direc-
tion. Although the effects were not strong and were conditional on
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parent gender, the authors point out that even minor effects can
contribute to a steady perpetuation of normative gender convictions.
Parental beliefs about gender can become so decisive that people choose
to terminate a pregnancy due to the expected child’s gender (Abrejo
et al., 2009; Dubuc & Coleman, 2007). But even before the term starts,
available technologies allow for the determination and selection of
embryonic sex. Here, it was argued that the general practice of sex se-
lection in its contemporary (e.g., PGD, IVF) and future manifestations
meddles with the parental dogma of unrestricted affection (Hendl, 2017;
President’s Council on Bioethics, 2003). On a more global scale,
implementing such practices was also feared to turn individual benefits
into societal disadvantages because it would distort the preferred sex
distribution (President’s Council on Bioethics, 2003). Savulescu (2001)
acknowledges that parents may be inclined to select the socially privi-
leged sex. Yet, he rebutted that this conduct would quickly self-regulate
because an uneven sex distribution would diminish the life quality of
born men (cf. Sparrow, 2007). Nonetheless, so-called sex selective abor-
tion led to an abundance of male children in many countries, including
migrant communities in the United Kingdom (Dubuc & Coleman, 2007).
In light of the empirical evidence of this practice and proposed argu-
ments in favor of it, Hendl (2017) highlights how selecting for sex is built
upon the normative convictions that characterize gender stereotypes.
Moreover, she points out how doing so enforces essentialistic views
about gender, which effectively undermine egalitarian relationships and
constrain children’s independence. According to Hendl, this is because
sex selection reduces projected behavioral and psychological differences
to a genetic basis and, therefore, prenatally imposes parental demands
upon the child to act in a stereotype-conforming way. In a similar vein,
Browne (2017) accused proponents of sex selection of short-sightedness
about systemic relationships and ethical implications. When asked
directly for their reasons for pursuing clinical sex selection, couples
expressed the hope that it would yield valued gender-related experi-
ences, e.g., walking one’s daughter down the aisle as a father (Sharp
et al., 2010). In the same study, couples seemed unworried about so-
lidifying discriminative attitudes based on gender. Nonetheless, these
results suggest that sex revelation and selection are deeply imbued by
expectations regarding gender (Browne, 2017).

Fitzgerald (1997) warned against using gene engineering technology
against transgender children to enforce gender conformity. However,
sex selection does not inevitably lead to gender-stereotypical behavior
(Hendl, 2017). To ensure the latter, one could exaggerate this practice
and not only select the general chromosomes but the entire genetic
makeup. Thus, application possibilities may reach beyond selecting a
particular hoped-for gender identity and stretch toward precisely
shaping it according to normative convictions. Under the impression
that gender and our genes are highly consequential for our behavior and
identity (Dar-Nimrod & Heine, 2011; Haslam & Whelan, 2008), why not
implement procreative beneficence and equip the child with a set of
features whose composition reflects valued male or female levels? Even
if using transformative technological practices to adhere to gender ste-
reotypes may maintain the harmful conditions that gave rise to them
(Little, 1998): The motivation to minimize harm or have a “perfect”
boy/girl may incline future parents to make controversial decisions.
Why spend tiresome hours educating boys and girls on how or how not
to behave and use genetic engineering to adapt the child to a gender-
normative environment?

However, note the possibility of using this technology the other way
around. Instead of enforcing them, people could design children as non-
compliant with normative expectations (see Hughes & Dvorsky, 2008).
Individuals who do so are called “vanguards” and have the potential to
change stereotypes by empirically disproving them (Rudman, Moss-
Racusin, Glick, & Phelan, 2012, p. 168). Indeed, parents can enact
gender norms in an egalitarian way (Marks et al., 2009). Suppose future
parents disvalue gender stereotypes: What better way to call them into
question than by genetically establishing their falsification?

These thoughts yield working hypothesis A2: Due to the evaluative
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dominance of gender, we suspect that perfect children are designed in relation
to normative gender stereotypes. What demands further discussion is
whether people will use genetic engineering to enact or dismantle
normative gender stereotypes.

2.2.1. Enforcing stereotypes: Good-Gender Hypothesis (Good-GH)

Committed to ensuring that their children live as good a life as
possible, people may use genetic engineering to design them in accor-
dance with normative stereotypes. Following the benign-motivations
reasoning (Al) and importance of gender (A2), this may be driven by
the intention to preventively protect children against negative conse-
quences that result from gender stereotype-violating behavior or per-
sonality traits (see Rudman, Moss-Racusin, Glick, & Phelan, 2012). Take
the finding that agreeableness correlates negatively with income, espe-
cially for males (Judge et al., 2012). If parents do not want their male
child to be economically punished, the logical choice is to make him not
overly agreeable, even if this maintains the existing normative stereo-
types that females shall display more agreeableness and males more
assertiveness (see Prentice & Carranza, 2002). Even if enforced stereo-
types are deemed unfair or untrue, one can still conclude that a child
would be better off adhering to them.

Additional influences for enforcing stereotypes may be their
cognition-scaffolding function, their perceived importance for struc-
turing gender relations, the belief that they are societally justified
(Ellemers, 2018), or one’s interest in maintaining hierarchical gender
relations (Rudman, Moss-Racusin, Glick, & Phelan, 2012). Preferring
stereotypical characteristics within the child may also be linked to the
designer endorsing the existence of a gender essence (see Broussard &
Warner, 2019; Meyer & Gelman, 2016). Nonetheless, all these motiva-
tions converge to the attempt to create “good group member[s],” i.e.,
individuals whose behavioral and mental features are closely aligned
with what is deemed quintessential for a gender (Ellemers, 2018, p.
287). This happens through the biotechnologically aided translation of
the designer’s stereotype knowledge to the child’s genes. Although this
may have “bad” societal consequences, children designed to align or
even exaggerate contemporary normative gender stereotypes are “good”
children in the most general sense: a proper representation of a
normatively valued concept, idea, notion, etc.* See Table 1 for an
overview of identified normative gender stereotypes, whose enforce-
ment specifies our working hypotheses to what we call the Good-Gender
Hypothesis (Good-GH).

2.2.2. Dismantling stereotypes: Emancipating-Gender Hypothesis (Eman-
GH)

Schonthaler et al. (2022) report that around 50 % of their partici-
pants expressed worries that engineering the genome to improve mental
capacities may negatively affect social equality. Although an impressive
number, it is not a universally shared concern. Indeed, there is a lively
academic debate about whether genetic engineering or other techniques
to create “perfect” children will reduce or increase socio-economic is-
sues (e.g., Bostrom, 2003; Singer, 2009; Sparrow, 2007; Thomas, 2022;
Van Dijke et al., 2018). The academic debate extends to the question of
gender. Some scholars proposed that biotechnology could pave the way
toward a “postgender future,” where each person’s mental and physical
configuration is up to their maximized self-determination and not bound
to traditional gender lines (Hughes & Dvorsky, 2008, p. 13). Achieving
this ideal is explicitly meant to overcome the traditional male/female
binary and mitigate resulting oppression and suffering (Thweatt-Bates,
2016). Arguably a very abstract goal, note how members of the LGBTQ+

4 Categorizing genes and people as “good” is problematic because this im-
plies the presence of a “bad” counterpart (Carbon, 2021). Hence, this naming
refers to the logic of the stereotypes alone. Evaluation as “good” and “bad” in
one context (for instance, in terms of terminal diseases) does not imply
generalizability to other areas.
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community already use drugs to discover novel ways to express their
gender identity in a non-binary fashion (Pienaar et al., 2020).

Translated to our case, this would mean that people use technology
to design children meant to dismantle gender stereotypes and contribute
to increased gender equality (cf. Sparrow, 2007). Societally, this strat-
egy would attempt to reform the socially unfavorable environment by
explicitly designing vanguards. Instead of adapting the child to the
environment, this strategy adapts the child in a way that creates friction
to adapt the environment. This is not an unrealistic goal. Gender ste-
reotypes have been proven to be time-dependent (Eagly et al., 2020;
Zehnter et al., 2018) and are sensitive to frequency information about
shown behavior (Diekman & Eagly, 2000).

Arguably, this would put a significant burden on these children and
introduce a profound strategic element to parents’ reproductive de-
cisions (Sparrow, 2007) that even Savulescu (2001) opposed. However,
given that children are prone to adopting their parents’ more egalitarian
understanding of gender (Davis & Greenstein, 2009), the principle
process described here is not new. For instance, male children with
parents who hold gender egalitarian beliefs were more likely to also
affirm them (Myers & Booth, 2002). Designing vanguard-like children
may reflect the idea of using genetic engineering to create a better future
where discrimination based on individual stereotype compliance is less
prevalent. To-be-expected negative consequences for stereotype devia-
tion (Rudman, Moss-Racusin, Glick, & Phelan, 2012) may be a burden
parents are willing to place on their children. Targeting features crucial
in preserving the current Western gender hierarchy may be particularly
interesting here (see Rudman, Moss-Racusin, Glick, & Phelan, 2012).
This entails high-status agentic traits which are more prescriptive for
males (Rudman, Moss-Racusin, Phelan, & Nauts, 2012).

Such a strategy seems to favor positive societal consequences over
individual ones. However, there is a long and recently renewed debate
about the potential psychological and social adaptiveness of individual
identification with typical male and female features (C. L. Martin,
Andrews, et al., 2017; C. L. Martin, Cook, & Andrews, 2017).% In light of
the potential benefits of this so-called psychological androgyny (C. L.
Martin, Cook, & Andrews, 2017), those who follow this design strategy
should not be seen negatively. Their actions can still aim to ensure a
good life for their children. Another reason for the creation of vanguards
may be a strong prospective focus. People may anticipate a more gender
egalitarian future (Diekman & Eagly, 2000) and may attempt to adapt
their children not to the contemporary but anticipated gender egali-
tarian stereotype landscape.

Assuming that contemporary stereotypes are perceived as non-
favorable so that the child will be better off not adhering to them, peo-
ple can design emancipated children who, by their non-obedience to the
gender stereotypes, can foster societal change and are prideful in doing so.
This derivation of our hypotheses is called the Emancipating-Gender
Hypothesis (Eman-GH).

2.3. Clarifying the implications and effects of Good- and Eman-GH

The following section will elaborate on psychological mechanisms
that may foster adopting a strategy that orients at the Good-GH or Eman-
GH. We will also discuss the consequences of these strategies, should
they ever be implemented, and how people may react toward designed
children.

Adopting an essentialistic perspective, males and females are
conceived as natural, imperishable, biologically highly distinct cate-
gories (Haslam et al., 2000). If these categories are potentially explained
by genetic factors (Dar-Nimrod & Heine, 2011), why would there be a
need to interfere with processes that are assumed to occur naturally?
Observing the characteristics whose allegedly distinct combination

5 Thanks to the anonymous reviewer for pointing out the theoretical link
towrds psychological androgyny
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constitutes the assumed binary categories inevitably reveals variety
within the underlying distributions. Even if individuals posit a high
degree of distinctiveness between the overarching categories, some in-
dividuals may be more similar to the “perfect” male or female (see
Ellemers & Jetten, 2013). The suitable strategy to create a “good” rep-
resentation of one category demands aligning them with the mean of the
gender feature distribution or pushing individual characteristics even
further beyond. Assuming genetic determinism, genetic engineering of
personality and other features may be seen as a means to locate traits at
the desired level and maximize differences.

Habermas (2005) pointed out that designing children may interfere
with the child’s self-determination if ever disclosed (see also Hendl,
2017). This is because the child has to cope with being purposefully
designed and objectified (Habermas, 2005. Accordingly, biotechnolog-
ical embryonic manipulations cut deeper than parenting or educational
efforts (Hendl, 2017; cf. Sorgner, 2015). Yet, Resnik and Vorhaus (2006)
argue that concern about parents who overwhelm their children with
autonomy-constraining expectations builds upon an assumed profound
genetic determinism rather than actual empirical evidence. They claim
that related parental misconceptions can be easily adjusted to the latter.
In other words, if genes are less influential than thought, the interven-
tion is far less controversial because it is less consequential. Resnik and
Vorhaus correctly emphasize the power of personal beliefs. Yet, what
matters here is not the precise empirical effect of genetic engineering
(something we currently can only speculate about) but the fact that by
granting the engineered genes some influence, one can claim limited
justification for one’s expectations. After all, beliefs in genetic deter-
minism are associated with more realistic heritability estimations of
various traits, including personality (Willoughby et al., 2019). So, peo-
ple may have a good intuition about the possibilities of the intervention.
Even if attributing the majority of gender differences to environmental
factors, parents may still contemplate whether they should not do
everything possible to ensure that their children match their normative
convictions.® Furthermore, empirically unjustified expectations can still
influence the parent-child interaction (Browne, 2017). Even without
strong determinism, children may experience strain from the require-
ment to psychologically make sense of the fact that the genetic infor-
mation inscribed into them reflects social conventions and beliefs
imposed on them by others (Habermas, 2005. This is how sex selection
may infringe upon the child’s autonomous development (Hendl, 2017).

However, possible interactions between (modified) genes and the
environment render expression of the former uncertain (Resnik &
Vorhaus, 2006; Sparrow, 2019). Nonetheless, peers already evaluate the
child’s biological makeup and scrutinize its observed gender identity
and behavior regarding a potential overlap (Abreu et al., 2019; Brous-
sard & Warner, 2019). Instead of linking the reason for the child’s
conduct to evident visual cues, people may also scrutinize its genetic
makeup (Hendl, 2017). Even if unwarranted, people refer to genetic
components as an irrevocable justification for stereotypes (Dar-Nimrod
& Heine, 2011; Saguy et al., 2021). If polycausal social differences be-
tween males and females are explained by an allegedly essential and
deterministic biological reality (Hoffman & Hurst, 1990), social contexts
that incentivize such argumentations are reinforced (Saguy et al., 2021).
Hence, while assuming an inevitable genetic determinism is probably
fallacious (Resnik & Vorhaus, 2006), arguments for overcoming such
reasoning in general (e.g., Resnik & Vorhaus, 2006) and for gender in
particular (e.g., Saguy et al., 2021) must acknowledge the appealing
psychological function of assuming a solid genetic influence when trying
to understand human behavior (Dar-Nimrod & Heine, 2011).

Using genetic engineering to alter and create the genetic foundation
for these “essential” differences harbors a contradiction. Any assumed
(genetic) essence is usually explicitly defined as immutable (Dar-Nimrod

6 Of course, there may be parents who are totally against the idea of genet-
ically modifying their children.
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& Heine, 2011; Neufeld, 2022). Because they were changed, engineered
genes cannot qualify as immutable carriers for our identity and thus
cannot justify related stereotypes. Yet, if linked to genetic determinism,
assumed immutability may not only refer to a chemical structure but
may also concern an assumed causal relationship (Dar-Nimrod & Heine,
2011): “If the [engineered] genes are present, the outcome is expected”
(Dar-Nimrod & Heine, 2011, p. 802). However, we agree that seeing
genetic engineering as a universal solution for social issues may stem
from a biased perception of genetic influences (Dar-Nimrod & Heine,
2011). Nonetheless, we argue for the fundamental action-guiding effect
of assumed technological capacities in interaction with what is believed to
indicate a “perfect” woman/man. If people know that a child was
designed in (dis)accordance with gender stereotypes, they are likely to
respond to whether the designed human fulfills their (irrational) ex-
pectations. Gender and genetic essentialism are not meant to be philo-
sophically sound. Instead, they are heuristic but consequential ways of
explaining the variations within human gendered behavior (Dar-Nimrod
& Heine, 2011; Saguy et al., 2021). Once the information is inscribed, it
can serve as the basis for stereotypes, rendering everybody who lacks the
respective genes or, where the genes fail to manifest in behavior, a “bad”
representation of their assigned gender. This directly evokes the prob-
lematic notion of “good” and “bad” genes (see Carbon, 2021) and em-
phasizes the enterprise to create children whose behavior aligns with
what is “naturally” expected (see Ellemers, 2018).

If successfully manipulated, the child’s genetic code is shaped ac-
cording to an external standard that values or disvalues particular genes.
If the gender-related attitudes of parents prenatally guide their behavior
(Browne, 2017; Jack, 2020), decisions in the genetic design process
heavily depend on parental convictions about gender. The biological
features do not merely inform parental expectations, but the expecta-
tions form the biological features. Similar to sex selection (Hendl, 2017)
but far more radical, using genetic engineering in the way proposed in
this paper may constrain the children’s participation in its gender
development. Even if it never leads to tangible differences, genetic en-
gineering is the unidirectional manifestation of parental expectations
before birth. In that sense, the embryo cannot enact gender because it is
unable to act: Gender is enacted upon it. Thus, enacting the Good-GH
attunes a part of physical reality to social norms. In opposition, Eman-
GH-children’s adaptation may necessitate questioning one’s stereotypes
and possibly attuning them to physical reality. Inscribing the specific
attitude toward these gendered ideals renders the child’s DNA an affir-
mative or dismantling embodiment of the stereotype content. Suppose
the manipulated embryonic genes manifest in behavioral and psycho-
logical differences that match stereotype content. If so, Good-GH chil-
dren do not only embody but also enact gender stereotypes. A self-
experienced alignment between individual attributes and gender ste-
reotypes can reinforce identification with one’s gender and subse-
quently inform in-group perception (Tobin et al., 2010). The same
experience was associated with beneficial individual outcomes but can
also negatively influence opposing gender interactions (C. L. Martin,
Andrews, et al., 2017). However, it may also be possible that children
who reliably disconfirm stereotypes develop a more relaxed under-
standing of gender categories (Tobin et al., 2010). If these children
become parents, their attitudes can then be transmitted within their
families (Davis & Greenstein, 2009).

This hints toward an intricate relationship between self-perception,
stereotypes, and child-related preferences. As one of the anonymous
peer-reviewers did, one could argue that parents are more interested in
designing a child that corresponds to their characteristics rather than
being aligned with some external standards. For instance, when adopt-
ing a child, parental decisions can be influenced by the desire to pick a
child of the same race as theirs (Ishizawa & Kubo, 2014). Moreover,
parents are motivated to impart their personally held values to their
children (Barni et al., 2017). Noteworthy parental, benevolent sexist
convictions predicted the extent to which they propagated values that
entailed a traditional perspective on gender relations (Barni et al.,
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2022). This adds to the findings that gender-relevant attitudes and self-
perceptions are transmitted within a family (Antoniucci et al., 2023;
Moen et al., 1997; Tenenbaum & Leaper, 2002). Possible reasons for
these effects span from imitation learning over confirmation demands to
genetic causes (Antoniucci et al., 2023) but should also be seen in light
of the moderating influence of individual experiences and societal
gender emancipation (Moen et al., 1997). In line with our working hy-
pothesis A1, parents could elevate their qualities to a decision-guiding
normative standard meant to ensure a good life. However, even if
normative gender stereotypes may draw an exaggerated picture that
does not necessarily correspond to how people describe themselves
(Renstrom, 2024), parents are still confronted with the same gendered
expectations as their future children. Hence, what they experience as
important is not independent of societal forces. In that sense, the deci-
sion to design children with high similarity to oneself may still be
influenced by stereotypes and converge with what is expected under the
Good-GH or Eman-GH. Of course, there are normative frameworks other
than gender to which the child can be adapted to. However, the point is
that by being able to influence the children’s characteristics, parents are
urged to make critical decisions that align with some individual and
social understanding of “right” and “wrong.” The ubiquitous confron-
tation with the normative implications of gender (Butler, 1988; Saguy
et al., 2021) makes it difficult to argue why this pivotal feature should
not play at least some role when people are asked to design their perfect
child.

Humans tend to generalize information about single individuals to
validate and potentially change group evaluation (McIntyre et al.,
2016). Eman-GH and Good-GH intuitively capitalize on this psycho-
logical phenomenon. Moreover, they are informed by a perceived pre-
sent or desired future statistical norm of gender-associated features. The
perceived statistical norm influences moral evaluation, so ‘“normal”
cases are perceived as more acceptable (Lindstrom et al., 2018; Martin
et al., 2023). On a broader scale, empirical differences in performed
social roles and activities are explained by assuming gender-related
differences between the occupying individuals (Hoffman & Hurst,
1990). Hence, the success of both strategies may also depend on whether
the intervention inclines/enables engineered individuals to enact
(counter-)stereotypical roles.

However, the underlying dynamics can render once suitable alter-
ations maladaptive (Dobler & Carbon, 2024). If the statistical norm
changes, offspring created following the Good-GH may display gender-
divergent features and may be more likely to experience the negative
consequences initially meant to be prevented. At the same time,
responding flexibly to contingent demands may be key to capitalizing
upon the benefits of combining typical male and female traits (C. L.
Martin, Cook, & Andrews, 2017). Designing children in a way that
constricts their behavioral repertoire may yield the same maladaptive
rigidity that could also characterize stereotype-conforming Good-GH
children (see C. L. Martin, Cook, & Andrews, 2017). Evaluating this
maladaptive genome against one that would be more adaptive could
render the initial design “obsolete “(Sparrow, 2019, p. 7). According to
Sparrow, this can have negative consequences for the child and dem-
onstrates that dynamic developments put high pressure upon in-
dividuals to keep their genome ‘up-to-date.” However, full support for
related concerns presupposes viewing human behavior as significantly
genetically predetermined (Resnik & Vorhaus, 2006).

Ascribing sufficient causality to our genes may tempt us to view
engineering them as an alleged shortcut for social and individual issues
(Dar-Nimrod & Heine, 2011). Following one of the proposed strategies
further builds upon the action-guiding power of normative stereotypes.
This may not only influence the behavior of the designing authority but
also shape how children evaluate themselves and are evaluated by
others. However, it is still unclear how design decisions will manifest.
Having established a guiding theoretical framework, we will now
address this issue by investigating whether the Good-GH or the Eman-
GH dominates when people are allowed to create their perfect child.
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3. The present study

Working hypothesis Al suggests that people attune their behavior to
normative convictions when designing their perfect child. Working hy-
pothesis A2 adds that normative gender stereotypes are a critical source
for these convictions. However, parents may have conflicting opinions
on whether following (Good-GH) or dismantling (Eman-GH) these ste-
reotypes is more beneficial. Because they are highly gender-specific
(Koenig, 2018; Prentice & Carranza, 2002), our primary focus will
concern the enactment of personality and talent-related stereotypes. For
that purpose, we will empirically test whether the distribution of
designed features of “perfect” children affirms or disconfirms present
normative gender stereotypes.

4. Methods
4.1. Origin of the data: The exhibit

When discussing the hypothetical impact of genetic engineering, we
inevitably face the problem of technological and ethical feasibility. We
circumvented this issue by extracting existing data from an interactive
exhibit about genetically designing perfect children, located in the
“Deutsches Museum Niirnberg — Das Zukunftsmuseum.“(Nuremberg,
Germany - https://www.deutsches-museum.de/en/nuernberg). Across
the museum, exhibits are meant to educate visitors about hypothetical
future scenarios and disruptive technologies. Visitors can interactively
explore the functioning of gene editing technologies like CRISPR/Cas9,
be the human counterpart in a Turing test, or learn about concepts for
space colonies. The museum recommends a minimum age of 12 years for
visitors.

The exhibit is an interactive, physical screen in the “Body and Mind”
section. The default language is German but can be switched to English.
The English description of the exhibit reads: “Create your perfect child!
You have €250,000 at your disposal. Weigh up which aspects are
particularly important to you.” (Perfect child = “Wunschkind. Literal
translation: “wished-for-child”). At the introductory screen, visitors are
told that “genetic scissors” (German: “Genscheren”) can be used to
purposefully interfere with the genome, either by removing, disabling,
or altering specific genes. After starting the program, visitors can
manipulate randomly preset features of their virtual child. During the
whole manipulation process the child is depicted as a toddler (Fig. 1).

Although the technology is not mentioned directly, the term “genetic
scissors” refers to the pop-science description of CRISPR/Cas9. More-
over, some screens educate visitors about the genetic foundation of
manipulatable features. In that sense, the mechanism of the intervention
was reliably communicated. Behind the exhibit is another station where
visitors can learn about the biotechnological “cutting” mechanism of
CRISPR/Cas9.

4.2. Procedure

The authors were not involved in the programming of the exhibit.
The first possible choice concerns gender. This feature is indicated via a
plush toy lion, either with the male mane or without (female). The next
screen concerns a possible manipulation of skin, hair, and eye color.
Hereafter, removing or adding pre-existing genetic disease dispositions
is possible. Then, five alterable personality dimensions are presented
and briefly described. These traits closely follow the Big-5 personality
model (see Costa Jr. & McCrae, 1992). Visitors could then manipulate
traits framed as talents. They were told that besides genetics, social
features and parental style are important influences, so not every talent
will be used later in life. Fig. 1 shows a procedural overview, additional
information and how personality dimensions were described to the
visitor. After the manipulation, visitors are informed about the other
visitors’ most frequent choices (not grouped by children’s gender).
Visitors then see an animation of their child growing up. They are told
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that different environmental processes influence the child’s character in
a way not predictable by genetic engineering alone. The exhibit briefly
describes the child’s life, with comments on their personality, appear-
ance satisfaction, or if their designed talents have been manifested.
Completing the exhibit takes approximately 2-10 min.

All children are initiated with randomized features. Changing one
feature costs a fixed amount of money, independent of the range of
change. Hence, eliminating a predisposition costs the same as mani-
festing it, and maximizing a feature is similarly as costly as minimizing
it. Gender, predispositions, appearance, personality, and talent expres-
sion are confined to pre-determined probabilities (see Fig. 1 for the
assumed distributions). An extremely high or low feature expression is
only possible by monetary investment. Emphasizing the prospect of
designing features above the norm, manipulation possibilities of traits
and talents are presented on a slider scale ranging from 100 % to 100
% ( 1;+1 in the data). Visitors can always navigate backward to revert a
made change.

4.3. Obtained data

Written permission to use the data was granted by the museum. The
university ethics committee further approved the data analysis. The
retrieved dataset comprised N = 13,643 complete engagements with the
exhibit, resulting in the same number of virtual children. The date range
of extracted data was June 4th, 2021, to May 11th, 2022. During this
period, anyone locally present in the museum could interact with the
exhibit. The exhibit does not ask for personal information about the
participants. Hence, we have no sociodemographic information about
the people who used it. This may also minimize social desirability ef-
fects. We cannot determine if persons who engaged with the exhibit did
so only once and cannot clarify if people were genuine museum visitors
or employees, etc.

There were irregularities with the first two data points, both created
on June 4th, 2021. Here, the value of the virtual slider that determined
the RGB-color value of skin, hair, and eye color seemed to have used a
different scale. For instance, an initial slider value of 0.4 created a skin
color visually similar to what was represented as 0.92 among other
children. These first two children were excluded from further analysis
because we cannot ensure whether the other scales were also affected.

The third and fourth children were created on June 29th, 2021, with
the following data collected on July 20th, 2021. We have no information
on what caused the gap in the data. There is no evidence that they were
created by a different data-generating process. 3.03 % (n = 413) of the
children showed no alteration. It is conceivable that these children
reflect a non-attentive engagement with the exhibit. However, it is also
possible that the alterable features were irrelevant enough for the visi-
tors or that they genuinely did not want to genetically engineer their
children. The lack of background information calls for caution but does
not justify the exclusion of specific data points, apart from the irregu-
larities mentioned. The final dataset comprises N = 13,641 virtual ba-
bies designed by an unknown number of people. The supplement
features additional information about the data preparation process.

4.4. Terminology

We will refer to values randomly assigned by the exhibit as featurey,
where N stands for “natural,” and those chosen by the visitors as featurec
(C = choice). If nothing was changed, featurec is equal to featurey.

In the default German description, openness [Offenheit], agree-
ableness [Vertraglichkeit], and conscientiousness [Gewissenhaftigkeit]
directly refer to the German translation of the respective Big 5 di-
mensions. Sociality [Geselligkeit] and sensibility [Sensibilitat] do not
have a semantic equivalent. The description of the traits suggests a close
association with extraversion [Extraversion] and neuroticism [Neurot-
izismus]. Although not perfect representations, predictions will orient at
this understanding.
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The English setting of the exhibit asked to pick the child’s sex.
However, in the German settings, the first screen just asked to pick the
Geschlecht, which is the translation for “sex” and “gender.” In the
following, we will exclusively use the term gender. Apart from pre-
venting a potentially confusing shift in terminology, where sex becomes
gender after the first screen, this is because the matter of stereotypes and
parental expectations closely tie reproductive organs to gender attri-
butions (Browne, 2017). Given that a female/male plush toy indicated
the child’s sex and the prevalence of normative gender stereotypes about
toys (e.g., Koenig, 2018), the exhibit reflects the connection between sex
selection and gender stereotypes (see Browne, 2017). Even an essen-
tialistic argumentation that refers to genetic sex differences usually
merges biological and non-biological variables, thus evoking gender
essentialism (Browne, 2017; Dar-Nimrod & Heine, 2011). The exhibit
described potential choices as male [mannlich] or female [weiblich]. We
will retain this wording to describe the depicted child’s gender and not
use the more age-appropriate boy/girl distinction.

Gendery, as presented to the visitor on the first screen, can be random
Male or random Female. Purposefully choosing a gender will result in
genderc = Female/Male. Visitors can also maintain the randomly initi-
ated gender (genderc = gendery). For further differentiation, we include
information about the gender selection decision. Hence, genderC is
either Male (M), Female (F), random male (rM), or random female (rF). We
will refer to these groups with their acronyms if not stated otherwise. If
subsumed as the final gender, we will write out female/male with no
further reference. We call children whose gender has been chosen
deliberately DGC (Deliberately gendered children— M/F) and those
whose gendery was maintained RGC (Randomly gendered children —
rM/rF).

4.5. Methodological considerations

The present study draws from existing data gathered in a field
setting. Because we were not involved in the exhibit’s design, we could
not influence confounding variables, participant selection/engagement,
exhibit programming, etc. Nonetheless, we believe that the overall
setting and the data size are suitable for assessing the action-guiding
power of stereotypes and the hypothesized behavioral patterns. Even
if only evoked virtually, the dogma of parental care and associated
benign motivations should outnumber data of visitors who do not
sincerely act upon their beliefs or did not engage earnestly. Regardless of
size and certainty, any reported effects must be verified in a more
controlled setting.

The framing of the exhibit is believed to have overruled skepticism if
the presented features are indeed linked to genetic variation. Visitors
were further left to believe that their manipulations would reliably
change the features of their virtual child. Only after completing the
exhibit were they told about the possible influence of environmental
factors. Hence, assessing the motivating function of stereotypes is
possible by analyzing the visitor’s declaration of intention, i.e., the
manipulations they hoped to manifest in their “perfect” child.

Starting at 18 months of age, humans increasingly obtain gender
stereotype knowledge (Miller et al., 2006). So, we can reasonably as-
sume that visitors had at least some stereotype knowledge.

4.6. Predictions

Both hypotheses predict a discernible effect of the chosen gender on
the featurec distribution. Moreover, pre- and proscriptions should
manifest in increased likeness to increase or decrease feature values.
Table 1 contains respective predictions and exemplary literature refer-
ences. Predictions were based on linking manipulatable features to the
literature. While physically appearing in concurrence with one’s
assigned gender is among the most dominant stereotypes (Koenig,
2018), we refrained from assessing these factors due to the limited
manipulation possibilities of the exhibit in this regard. The supplement
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Table 1
Predictions.
Predictions under:
Good-Gender Hypothesis (Good-GH) Emancipating-Gender Hypothesis (Eman-GH)
Predicted Change Example evidence Predicted Change Example evidence
differences differences
Gender No preference Balanced preference for boys No preference Balanced preference for boys and
distribution and girls in Germany (Carol & girls in Germany (Carol & Hank,
Hank, 2020) 2020)
Money spent on all No - Too little variation in cost; No - Too little variation in cost;
features prediction inconclusive evidence prediction inconclusive evidence regarding
regarding gender-dependent gender-dependent spending
spending behavior and behavior and limited
limited generalizability to the generalizability to the given
given context context
Appearance Not in focus due to limited manipulation possibilities
Predispositions Females > Males are more Parental dogma of being a No difference Parental dogma of being a good
Males likely to be good parent (Working parent (Working hypothesis A1)
relieved of hypothesis A1), but also male
predispositions proscription not to be weak (
Prentice & Carranza, 2002)
Personality  Sensibility Females > Female values Male proscription/ female Females = Female values Alignment of female and male
Males increased, male prescription to be emotional Males reduced, no stereotypes by attuning females
values reduced (e.g., Rudman, Moss-Racusin, increase for to male stereotypes (Diekman &
Phelan, & Nauts, 2012) males Eagly, 2000)
Sociality Females < No change in Agency prescribed for males, Females = More increase Alignment of female and male
Males female values, no female proscription per se Males for females, stereotypes by attuning females
increase in males (e.g., Bosson et al., 2022) male values to male stereotypes (Diekman &
maintained Eagly, 2000)
Openness No prediction for both No differences in desirability No prediction for both No differences in desirability
found (Prentice & Carranza, found (Prentice & Carranza,
2002) 2002)
Agreeableness Females > Female values Communality prescriptive for ~ Females Reduction for Alignment of female and male
Males increased, male females (Bosson et al., 2022),  >/= Males females and an stereotypes by attuning females
values reduced males get punished for being increase for to male stereotypes (Diekman &
overly agreeable (Judge et al., males Eagly, 2000), but also status
2012) neutral and thus possibly less
important (Rudman, Moss-
Racusin, Phelan, & Nauts, 2012)
Conscientiousness Females < Female values Facets linked to traits Females = Increase for Alignment of female and male
Males maintained, prescribed for males, not Males females, no stereotypes by attuning females
increase for male proscribed for females ( overly decrease to male stereotypes (Diekman &
values Prentice & Carranza, 2002) for males Eagly, 2000)
Talents Intelligence Females < Female values Male prescription to be Females = Increase for Alignment of female and male
Males maintained, intelligent, no female Males females and stereotypes by attuning females
increase for male proscription (Koenig, 2018) males to male stereotypes (Diekman &
values Eagly, 2000)
Sportiness Females < Female values Male prescription, no female Females = Female values Alignment of female and male
Males maintained, proscription (Prentice & Males increased, less stereotypes by attuning females
increase for male Carranza, 2002) importance for to male stereotypes (Diekman &
values males Eagly, 2000)
Creativity Difference No prediction Creativity less important for No difference Alignment of female and male
exists males than females (Prentice stereotypes by attuning females
& Carranza, 2002) but to male stereotypes (Diekman &
associated with male- Eagly, 2000) but unclear
prescribed agency (Proudfoot stereotype direction.
et al., 2015)
Musicality No prediction for both Musical ability linked to No prediction for both Musical ability linked to being

being psychologically
androgynous (Kemp, 1985)

psychologically androgynous (
Kemp, 1985)

Note. Example reference denotes one or two references that informed our prediction-building process. A comprehensive discussion of how predictions were justified

can be found in the supplement.

contains a detailed rationale about prediction justification, which is not
included here due to its extensive length. The direction of predictions
concerns the final gender. However, to get a more nuanced perspective
on the data and prevent overgeneralization, we will evaluate each pre-
diction also concerning whether children’s randomly assigned gender
was maintained or picked deliberately.

Good-GH-specific predictions were based on evidence of the exis-
tence of specific pre- and proscriptive gender stereotypes (e.g., Bosson
et al., 2022; Koenig, 2018; Prentice & Carranza, 2002; Rudman, Moss-
Racusin, Phelan, & Nauts, 2012). Predictions for the Eman-GH were
mainly informed by Diekman and Eagly (2000), who assessed partici-
pants’ beliefs about gender stereotypes in the future (2050 CE). Results

indicated an alignment trend in stereotype content, mainly driven by
females assumed to acquire male traits. This study is not ideal, as it
merely measured descriptive stereotypes and reported various effects.
Nonetheless, we used it for broad orientation. Still, together with cross-
cultural, favorable opinions toward a more gender-equal society
(International Women’s Day, 2019: Global Attitudes toward Gender
Equality, 2019), and the more utopian vision of so-called "postgender-
ism" (Hughes & Dvorsky, 2008, p. 2), the Eman-GH predicts an align-
ment of features.

Predictions of the Eman-GH are meant as counterparts to the Good-
GH and must be understood relative to the identified stereotypes and
gender comparisons. Extrapolating the propositions of Diekman and
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Exhibit overview

Gender (1) — €10k choice

= Male / Female or keep initial random assignment (U{M,F})

More values possible by choice
Values are drawn independently

€10k each change

Count data for chosen color
Eyes Hair

Appearance (2) -

Skin

Distribution of chosen gender
3000
2000

[} ....

1000
Deliberatly chosen gender Kept random assignement

#7EBSC1
W remale [l Male [l Random female Jll Random male

Green
(3456)
Brown
(3415)

Light Blue
(3421)

Type 4
(3347)
Type 3
(3443)

#D34B14 #361103

Red
(2695)
Brown

#arzols oo

#613928

Cashmere
(2752)
Light
Blonde
(2742)

Type 1

#F2D3AF IO

Possible natural values for the feature in hex colors and how they were coded
+ by us. Number in parentheses denotes the count in the data.

‘ i

m!!"’ﬂ' n-m-

Predispositions (3) - €20k each change
Having predisposition: Yes / No

x?-tests showed random distribution of natural
predispositions (all p's > 0.45)

Visitors are given background information on the following
diseases and their genetic foundation:

Cystic fibrosis
Color blindness (Achromatopsia)

Cancer
Diabetes

Trisomy Coeliac disease
= How many predispositions by nature? How many predispositions after the screen?
M:
40% 50%
30% »
others.
0% 10% F o
20% Random female  Random male
50%
oz 30%
o% 10% M o i —
2 3 4 0123456 0123456

Nature: U[-0.35,0.35]

Possible range: -1- +1
Openness (Offenheit):
> “Open-minded people like to try new things and are eager to experiment. Less open-
minded people often prefer the familiar to the new.”
Sensibility (Sensibilitat):
> “This factor describes how negatively emotions are experienced. A sensitive person takes
a lot to heart, while a less sensitive person is more relaxed and self-confident.”
Sociality (Geselligkeit):
» “Non sociable people tend to be independent and like to be alone. They are reserved in
their interactions with peers. Sociable people like to spend their time together with

Agreeableness (Compatibility/Vertraglichkeit):
> “Agreeable people are compassionate and eager to help others. Less agreeable people
tend to behave in a competitive and self-centered manner.”
> Note: The English version referred to this trait as “Compatibility.” The German word
“Vertraglichkeit” is the common translation for the Big 5 dimension agreeableness.
Conscientiousness (Gewissenhaftigkeit):
v » “Conscientious people are organized, accurate and controlled. However, they tend to be
perfectionistic. Less conscientious people tend to be unstructured and spontaneous.”

Personality (4) - €20k each change

Talents (5) - €10k each change
Nature: U[-0.4,0.4]
Possible range: -1- +1

Sportiness (Sportlichkeit)
Musicality (Musikalitat)
Creativity (Kreativitat)
Intelligence (Intellect/Intelligenz)
» English settings referred to this talent as
Jntellect,” but German was ,Intelligenz”
which is ,intelligence*

Fig. 1. Sequence of exhibit screens with additional information. Picture of the exhibit copyright:

Eagly (2000) about female stereotypes aligning with male ones and not
vice versa, we propose the following exemplary mechanism: If the Good-
GH predicts higher male values for sociality, driven by a one-sided in-
crease due to the respective prescription, the Eman-GH predicts that a
balance is driven by an attunement of female values to a level formerly
only desirable for males. Eman-GH-related effects on the decision to
increase or decrease a feature must be seen in the context of change and
range of change. A higher likelihood to increase a feature does not tell us
anything about the manifested level of featurec. Hence, we must also
consider the final designed values. Here, the Eman-GH predicts their
manifestation in a way that counteracts stereotypes, while the Good-GH
predicts their maintenance.

People may design their children in a way that does not endorse
stereotypes yet reverts their content (e.g., more sensible males instead of
equal levels). If results disconfirm the predictions of the Good-GH, this is
not necessarily evidence of the Eman-GH.

5. Data analysis

We used the brms (Biirkner, 2017) package for R to calculate
Bayesian regression models. Models ran for four chains with 10,000 it-
erations each (5000 warmup draws). Priors for predictor coefficients
were uniformly set to be N(0,1). Other settings retained the brms
default.

For each personality and talent variable, we proceeded as follows:
Employing multinomial logistic regression, we first modeled whether
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= Visitors start with 250,000€

= Until after the talent screen, backward
navigation to adjust changes is possible

= People pay for change, not for range of
change

= Children are initialized with random
values; Letter and number refer to the
suspected distribution, natural values are
drawn from

= German words in brackets: How the term
was called in the default settings

Deutsches Museum Niirnberg, Christian Illing.

the chosen value differed from the randomly assigned one and in which
direction the change occurred (Decreased/No Change/Increased).
Chosen gender and featurey value were set as predictors. To control for
budgeting effects, we included the proportion of money available on the
respective screen as an additional predictor. To test possible differences,
we also modeled interaction terms between the chosen gender and the
other predictors.

The number of disease predispositions was modeled using an ordered
logistic regression with the number of natural dispositions, the propor-
tion of money available, and their interactions with chosen gender as
predictors. Using logistic regression, we also modeled the decision to
change a predisposition. Predictors were whether the disposition was
present, proportion of money available, and the interactions with chosen
gender.

Visual inspection of the data revealed that feature distribution did
not follow a normal distribution but showed evident density bumps at
the extrema (Supplement). To assess the range of change and eventually
test for evidence of the dominance of one of the proposed strategies, we
employed zero-one-inflated beta regression (ZOIB) to predict featurec
and the proportion of money spent. Instead of just a measure of central
tendency, this method allows for modeling the entire distribution of the
outcome (Heiss, 2021; Kneib et al., 2023). This method also accounts for
0 s and 1 s in the data by assuming that these values do not stem from
beta but from two additional logistic distributions. That way, ZOIB
combines three statistical models: one beta regression and two logistic
regressions. Each model consists of the shape parameter of the beta
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distribution (Mean: p — logit scale; Precision: ¢ — log scale) and values
that describe the zero-one-inflation (zoi: logit scale; coi; logit scale). We
can use the latter two to estimate the proportion of zero-one-inflated

values (zoi; %;), the conditional proportion of these values being one

o1 0 1
(coi; W) and the percentage of ; or ;.

For a detailed explanation, we
refer to two highly educative blog posts that served as primary in-
struction for this method and our explanation here (see Heiss, 2021;
Vuorre, 2019). To suit the outcome to the beta regression, we rescaled
featurec values from 1 -+1 to 0-1. For interpretability, we reverted the
rescaling to the values displayed at the exhibit. Because people paid for
change, not range of change, assessing featurec, genderc was the single
predictor for each parameter (, @, zoi & coi).

Although one could interpret not changing featurey as a legitimate
expression of a desired value, including this data would mean intro-
ducing purely random and computational variance to the Featurec.
Moreover, detailed insights into the visitors’ decision-making process
are impossible. Thus, we do not know if the decision to maintain fea-
turey stems from not caring about this feature, inattention, or satisfac-
tion. Hence, single ZOIB models for the five personality traits and four
talents used only data from children whose features were modified and
thus created more “actively” (Table 2). These values will be called
designed values.

For the multinomial regression and ZOIB models, children with no
money left when entering the respective screen were excluded (n = 20
for talents, n = 0 for all other screens).

Figs. 2 to 7 show the graphical analysis of the expected value of the
posterior predictive distribution and the predictors’ resulting average
marginal component effect (see Heiss, 2023; McElreath, 2020). These
distributions are created by building a counterfactual dataset with selected
predictor values, feeding it into the fitted model, drawing from the
resulting posterior, and then calculating the average of these draws (Heiss,
2022). This was done by the functions epred draws and compare levels from
the R-package tidybayes (Kay, 2023). The latter calculates marginal effects
by subtracting the averaged posterior draws of each group.

6. Results

Analysis of variance showed that neither initially assigned person-
ality values nor talent values differed across Genderc or Gendery (all p’s
> 0.16/0.25 - see Supplement).

6.1. Gender distribution

Genderg is displayed in Fig. 1 and Table 3. Deviating from our pre-
dictions, visitors displayed a preference for female children (Final
gender: 47.2 % male, 52.8 % female), Xz(l) = 42.45, p < 0.001.
Considering the uniform distribution of gendery (49.3 % rM, 50.7 % rF),
Xz(l) = 2.73, p = 0.098, this difference was due to an imbalance within
the 6576 (48.2 %) children whose gender has been deliberately chosen.
(44.95% M, 55.05 % F, Xz(l) =67.04,p < 0.001). To determine the role
of initiated gender on gender change, we ran a Bayesian logistic
regression. The predictor was Gendery, prior: N(0,1). Gendery = rM
predicted a change of gender, i.e., a deliberately chosen female child
(OR = 1.30, Credible Intervalgsy, (CI): 1.20-1.41, probability of direc-
tion (pd) = 100 %).”

As visible in Table 3, some visitors picked the final gender their baby
was already initiated with. The child’s gender was displayed by a plush
toy lion, either with a typical male mane (male) or without (female). The
mane disappeared when visitors switched gender, which rendered the
meaning of the toy visible. Still, this depiction may have led to confusion

7 Probability of direction (pd) refers to the proportion of the coefficients
posterior sharing the same algebraic sign as the median (Makowski, Ben-
Shachar, Chen, & Liidecke, 2019).
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and identification difficulties. Visitors may not have understood that
their choice was obsolete. Visitors may also have wrongfully assumed
that the gender will be reassigned after the screen. In that case, selecting
F while being assigned rF may display a safety strategy to ensure gender
preference.

6.2. Disease predispositions and spent money

Results are shown in detail in the supplement. Having a predisposi-
tion was the best predictor for the decision to change (remove) it. For all
gender, these effects were the strongest for diseases that may be
commonly associated with severity, like cancer, cystic fibrosis, and tri-
somy. Across all diseases, M children were more likely to be given a
predisposition than their F counterparts. This and other findings do not
support the Good-GH, which predicts that males are more likely to be
relieved of their predispositions due to proscribed weakness (see Pren-
tice & Carranza, 2002).

6.3. Personality traits and talents

Fig. 2 shows the results of the multinomial logistic regression on
decision probability for personality traits and talent values. Fig. 3 and
Fig. 4 show the respective marginal effects. These figures allow us to
assess the presence and strength of pro- and prescriptions. Fig. 5 and
Fig. 6 show the expected differences in the posterior predictive distri-
bution as predicted by the Zero-one-inflated beta regression. Fig. 7
shows the expected total proportion of extreme values. These figures are
meant to display the strength of stereotypes and relative gender effects.
More detailed information on all regression coefficients and figures in
large resolution can be found in the supplement or the OSF. Our models
reveal an effect of the chosen gender on decision probability and
designed feature values. The direction, strength, and certainty of effects
shifted along the lines of the gender selection process and feature.

We found a consistent negative relationship between the probability
of increasing a feature and its natural values. This was often matched by
a positive relationship between the probability of maintaining or
decreasing features and their natural values. Decision probabilities also
depended on feature and available money. Concerning the differences
among female and male children whose gender had been picked delib-
erately (DGC), differences in decision probability never fully supported
the Good-GH’s predictions, except for sportiness. Within this group and
other features, we, nonetheless, found evidence for the predicted pro-
scriptive male decrease but not the female prescriptive increase (e.g.,
sensibility, agreeableness). Predictions of the Eman-GH were also never
fully supported among the DGC. If at all, values of F children were more
likely to be maintained rather than increased (except for creativity,
musicality, and, to some extent intelligence). The inconclusive and
relatively uncertain differences among the DGC within the decision to
manipulate intelligence and conscientiousness partially contradict the
predictions of both hypotheses. Decision differences between randomly
gendered children (RGC) were far less pronounced but failed to support
one hypothesis comprehensively. Not evident differences in the decision
probability to manipulate intelligence are in line with the prediction of
the Eman-GH, while some of the effects concerning sensibility manip-
ulation cautiously point toward the direction of the Good-GH.

When comparing DGC children with their RGC-opposite-gender-
counterpart, an effect of available money on the decision to maintain
and increase a value became evident. At higher budgets the DGC values
were more likely to be increased. This difference shifted when fewer
resources were available. This suggests that not spending money on
gender is correlated with other factors (e.g., inattention, general
frugality) that yield fewer changes.

With respect to the expected differences in designed values, differ-
ences among the DGC supported the Good-GH concerning sportiness,
creativity, sensibility, and, to a certain extent, agreeableness. No evident
differences between DGC in sociality, conscientiousness, and, to some
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Table 2
Number and percentage of children whose values were changed.
Female (3620) Male (2956) Random female (3581) Random male (3484) n in ZOIB
Personality Agreeableness 2458 (67.90 %) 2134 (72.19 %) 2162 (60.37 %) 2112 (60.62 %) 8866
Conscientiousness 2595 (71.69 %) 2231 (75.47 %) 2325 (64.93 %) 2218 (63.66 %) 9369
Openness 2646 (73.09 %) 2262 (76.52 %) 2316 (64.67 %) 2260 (64.87 %) 9484
Sensibility 2267 (62.62 %) 1983 (67.08 %) 1973 (55.10 %) 1936 (55.57 %) 8159
Sociality 2574 (71.10 %) 2265 (76.62 %) 2245 (62.69 %) 2199 (63.12 %) 9283
Talents Creativity 2747 (75.88 %) 2261 (76.49 %) 2465 (68.84 %) 2476 (71.07 %) 9949
Intelligence 2865 (79.14 %) 2394 (80.99 %) 2762 (77.13 %) 2716 (77.96 %) 10,737
Musicality 2475 (68.37 %) 2088 (70.64 %) 2216 (61.88 %) 2204 (63.26 %) 8983
Sportiness 2780 (76.80 %) 2403 (81.29 %) 2520 (70.37 %) 2505 (71.90 %) 10,208

Note. ZOIB models that predicted differences between chosen personality and talent values only used children whose values were changed (n in ZOIB). Percentages
refer to proportions within the gender group. ZOIB = Zero-one-inflated beta regression. Number behind gender refers to total number in data.

Predicted probability for change decision: Personality (A-E) and talents (F-I)
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Fig. 2. Decision probability for personality traits and talents. X-axis is the natural value as randomly initiated by the exhibit. Y-axis is probability. Each colored
lineribbon refers to the probability curve of the change direction (Median and 95 % credible interval). Horizontal wrappers are the chosen gender, vertical ones are
exemplary proportions of money on the screen. Their values were chosen based on the data’s predictor range and frequency. Model coefficients and the figure in large
resolution are on the OSF. Panels indicate features.

extent, intelligence falsified the Good-GH and supported the predictions
of the Eman-GH. Interestingly, differences within these features among
the RGC and between rF and M children leaned toward the Good-GH.
Some designed differences among RGC contradicted the Good-GH and
seemed to support (sportiness) or contradict (agreeableness) the Eman-

GH.

Concerning extreme values, visitors preferred feature maximization
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over minimization. Chosen gender again modulated these effects. The
highest proportion of extreme values, in general, and minimized and
maximized ones, in particular, were often found in M children.

6.4. Assessing evidence

Even the most certain differences in designed values were arguably
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Marginal effect of chosen gender on change decision: Personality
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F = Female, M = Male, rM = random Male, rF = random Female
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Dotted area: Approximation of where differences 95%Cl does not include 0

Fig. 3. Marginal effects of chosen gender on decision probability for changing personality traits (see Fig. 2). Pp. = percentage points. All comparisons, the used
median, credible intervals, and additional comparisons between the same gender and the figure in large resolution can be found in the OSF. Y-axis is available money
on the screen. X-axis is the natural value as randomly initiated by the exhibit. Contours and numbers within the figure are differences in decision probability for the
decision (horizontal wrapper). Comparisons are made so that positive numbers (reddish) indicate a higher probability for F or rF children compared to M/rM
children, while blueish contours and negative numbers indicate higher probabilities for M/rM children. For each predictor combination, several samples were drawn
from the posterior. These were aggregated and examined whether the 95 % credible inverval contains zero. If not, this predictor combination is marked by a dot. This
is a more conservative way to assess certainty because all other possible intervals are treated similarly although they express a different degree of certainty. Panels

indicate features.

small. To better understand their meaningfulness, Bayes factors (BF)
were calculated to assess evidence for a) any difference and b) predicted
direction of the Good-GH over distributions that assumed no differences.
The Eman-GH implies that the median and mean of the difference dis-
tribution is 0. However, the standard deviation of a respective distri-
bution is unclear. Using the bayestestR package (Makowski, Ben-
Shachar, & Liidecke, 2019) and orientating at the suggested procedure
(Makowski, Ben-Shachar, Chen, & Liidecke, 2019), BF was calculated as
follows: Employing different SD-magnitudes, we specified a so-called
Region Of Practical Equivalence (ROPE = + 1/2 SD). This is the region
in which a difference is seen as trivial. We then calculated the ratio
between the predicted difference distributions of our models in the area
outside the ROPE and the respective area for the assumed difference
Eman-GH distribution. Therefore, a BF of 3 means that the odds that the
predicted distribution of differences contains a value outside ROPE is
three times as large as for the Eman-GH distribution of comparison (for
more detail, see Makowski, Ben-Shachar, & Liidecke, 2019). Findings
are shown in Fig. 8, where two ROPE specifications are displayed: Either
symmetrically in every direction (evidence for any difference) or
reflecting the Good-GH prediction. Here, ROPE ranges from infinity to
one or two standard deviations in the direction of prediction. Evidence
against the Good-GH does not automatically mean evidence for the
Eman-GH. This would only be the case if the found difference is ~0 and,
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direction wise, does not oppose the hypotheses predictions (e.g., F/rM
differences in intelligence).

As shown in Fig. 8, our results partially support the Good-GH.
However, the strength of the evidence is conditional on the assumed
characteristics of comparison distribution and the gender selection
process. The clearest evidence for the Good-GH among all groups is
found within sensibility, and the strongest evidence in terms of the Bayes
factor was within F/M differences in sportiness.

7. Discussion

This study analyzed data from a museum context to evaluate po-
tential strategies when designing a “perfect” child. It was hypothesized
that people who can genetically design their perfect (virtual) child do so
with benign motivations relative to present normative convictions. The
dominating behavior to eliminate genetic disease disposition supports
this working hypothesis Al and the idea that a “perfect” child should
live a healthy, i.e., good life (see Bondas & Eriksson, 2001).

However, normative convictions also pertain to gender-related at-
tributes (Koenig, 2018). Against the consequential and action-guiding
backdrop of normative gender stereotypes, we proposed the domi-
nance of one of two main strategies. One comprises the attempt to enact
contemporary normative gender stereotypes to minimize friction and
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Marginal effect of chosen gender on change decision: Talents
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potential negative consequences for their child (see Rudman, Moss-
Racusin, Glick, & Phelan, 2012). This adapts one’s child directly to
the environment and creates “good boys/girls” (Good-Gender Hypoth-
esis - Good-GH). Drawing on a study by Diekman and Eagly (2000) that
showed that gender stereotypes of males and females are predicted to
align in an egalitarian way and the idea that biotechnology can ease
oppressive gender relations (Hughes & Dvorsky, 2008), we also sug-
gested that people may try to adapt the environment through an adap-
tation of their children into a more gender egalitarian direction
(Emancipating-Gender Hypothesis — Eman-GH). Although we could not
assess visitors’ motivation directly, their design behavior led to data
patterns that partially aligned with both hypotheses’ predictions. Thus,
our findings suggest that people may at least partially orient on a present
gender-related value structure when designing their perfect child. Evi-
dence that differed across features was dependent on the gender
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selection process, i.e., designing the child deliberately as Male/Female
(DGC: M/F) or maintaining the randomly assigned gender (RGC:
random Male/random Female — rM/rF). However, ambiguous effects
hinder a decisive interpretation. The following discussion will focus on
those findings that allow for a clearer interpretation and on differences
between children whose gender has been picked deliberately. This is not
meant to withhold equivocalities but to provide the first step for future
research in more controlled settings.

While possible values for all features ranged from 1 to 1, expected
values across all features grouped at the positive side of the scale.
Relative to the largest differences possible (+ 2), marginal effects were
small. This is not an inevitable contradiction since the Good-GH and
Eman-GH predict relative rather than absolute differences. Moreover,
people paid for change and not for range. Hence, there was no economic
reason not to maximize a specific value. This supports the
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Personality: Marginal effects of gender on expected posterior values and their extreme values
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meaningfulness of identifiable differences.

Greater differences were found concerning the proportion of extreme
M and F values. For instance, within designed creativity and intelli-
gence, M children’s values surpassed F ones by around ten and twelve
percentage points, respectively. As noted by one of the anonymous peer-
reviewers, this aligns with the so-called variability hypothesis. The basic
idea is that the distribution of psychological characteristics among males
tends to be more diverse and potentially more extreme than among fe-
males (Shields, 1982). Meta-analyses found no conclusive or strong
evidence for the hypothesis concerning general creativity (Taylor et al.,
2024) and intelligence (Giofre et al., 2022). If proven effective, genetic
engineering could influence any feature distribution and create a hy-
pothesized effect that nature could not provide.

7.1. Personality: Sensibility

As predicted by the Good-GH, M children’s sensibility was more
likely to be decreased than those of F counterparts. However, opposing
our predictions, F values were likelier to be maintained and not likelier
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to be increased. Nonetheless, we attribute these differences to the pre-
scription for females to express emotions and be compassionate and the
proscription for males to be emotional (e.g., Koenig, 2018; Prentice &
Carranza, 2002). Consistent with general findings (e.g., Koenig, 2018),
the male proscription seemed stronger than the female prescriptions.
Sensibility was the only feature in which all gender differences among
designed values pointed toward the predicted direction and thus pro-
vided clear support for the Good-GH.

Designed and maximized values of sensibility were the lowest of all
features. This hints toward a specific devaluation of associated qualities.
However, this and the findings on gender-specific effects do not mean
that sensibility, in general, is seen as unfavorable (see Prentice & Car-
ranza, 2002). While a rise in sensibilityy consistently increased the
probability of decreasing it, low natural values also predicted an in-
crease. Note that similar to gender (A. E. Martin & Mason, 2022),
showing emotions is a critical aspect of being seen as human (Phillips,
2022). This may support the parental dogma hypothesis of creating
favorable outcomes for their child. An overly accentuated sensibility
may render the child more emotionally vulnerable, while
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Talents: Marginal effects of gender on expected posterior values and their extreme values
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Table 3
Overview of frequency of natural and chosen gender.

Natural gender

Random Random male Overall

female

(n =6917) (n =6724) (N = 13,641)
Chosen gender
Female 1823 (26.4 %) 1797 (26.7 %) 3620 (26.5 %)
Random female 3581 (51.8 %) 0 (0 %) 3581 (26.3 %)

Male
Random male

1513 (21.9 %)
0 (0 %)

1443 (21.5%)
3484 (51.8 %)

2956 (21.7 %)
3484 (25.5 %)

Gender changed to

opposite?
Yes 1513 (21.9 %) 1797 (26.7 %) 3310 (24.3 %)
No 5404 (78.1 %) 4927 (73.3%) 10,331 (75.7

%)

Note. If the chosen gender is random female/male, the natural gender was
maintained, and no money was spent on gender selection.

underdeveloped emotional capabilities may deprive the child of valu-
able experiences. Despite the many children with extreme values, the
general understanding of personality traits may be positive. Still,
extreme expression may be associated with more clinical phenomena
like personality disorders or accentuations and are thus incompatible
with a “perfect” child.

However, previous research showed that people see emotional ca-
pabilities as a key component of personal identity and are less willing to
manipulate identity-constituting features within themselves or their
child (Riis et al., 2008; Wagner et al., 2018). This could explain why
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sensibility was the trait least likely to be changed.

7.2. Personality: Sociality

We linked sociality to extraversion, agency, and the normative ex-
pectations for males to showcase assertiveness, dominance, no shyness,
independence, and general agency (Bosson et al., 2022; Doey et al.,
2014; Koenig, 2018; Rudman, Moss-Racusin, Phelan, & Nauts, 2012).
Still, comparisons among DGC suggested little to no differences. Con-
ditional marginal effects on decision probability partially supported a
male prescription but also yielded ambiguous results inconsistent with
our predictions. Found evidence favoring the Good-GH may be due to
the assumed properties of the comparison distribution rather than
meaningful differences. Assuming no differences aligns with what is
expected under the Eman-GH and may clarify findings by Prentice and
Carranza (2002), who found no gender-specific desirability differences
in showing extroversion.

Apart from supporting the Eman-GH, non-evident differences among
the DGC may be explained by an ambiguous understanding of “social-
ity.” When formulating our predictions, we acknowledged that traits
associated with this term could be similarly desired for males and fe-
males. However, we decided that the link to agency justifies assuming a
male prescription (Supplement). Yet, psychometric facets of extraver-
sion are named warmth and positive emotions (Costa Jr. & McCrae, 1992),
qualities that can be linked to female prescriptions concerning display-
ing warmth, wholesomeness, and cheerfulness (Prentice & Carranza,
2002). Moreover, being overly social could undermine the male pre-
scription of assertiveness. This would render decreasing male sociality
values a sufficient strategy under the Good-GH. This would also explain
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why M children’s sociality was partially more likely to be decreased and
increased and why the proportion of extreme values is highest among M
children. More research is needed to determine how people understand
“sociality” concerning normative gender stereotypes. Subsequent results
could also clarify to what extent we may have over- or underweighted
existing stereotypes.

7.3. Personality: Openness

Building on previous findings that, for example, suggested no dif-
ferences in normative open-mindedness (Prentice & Carranza, 2002),
none of the hypotheses yielded any prediction on openness. Differences
suggest a trend toward more open F than M children, which may be
driven by a male proscription.

7.4. Personality agreeableness

Partially concurring with findings on the female prescription to be
communal (e.g., Bosson et al., 2022; Koenig, 2018), results suggest a
trend for less agreeable M children than F children. An interpretation
favoring the Good-GH is also supported by probability differences,
which indicate that among DGC, M children’s agreeableness was
conditionally more likely to be decreased. Yet, agreeableness for F
children was maintained rather than increased. Expected differences
among the RGC pointed in the opposite direction and were thus incon-
sistent with the predictions of both hypotheses.

7.5. Personality: Conscientiousness

Linking psychometric facets of conscientiousness (e.g., being
achievement focused) to male prescriptions like being ambitious (see
Costa Jr. & McCrae, 1992; Rudman, Moss-Racusin, Phelan, & Nauts,
2012), our models found little evidence for the predicted male increase.
Although we also found no conclusive evidence for the Eman-GH pre-
diction that female values will be increased, the non-existing F/M dif-
ferences may support the idea that female mental profiles approximate
male ones (see Diekman & Eagly, 2000). However, all other gender
differences seemed to support the Good-GH.

7.6. Talents: Intelligence

Only differences in designed values among the rF and rM supported
the Good-GH’s prediction that males ought to be more intelligent (e.g.,
Koenig, 2018). Found differences in decision probability and expected
differences among DRC counteract the Good-GH and partially supported
the Eman-GH.

Concerning intelligence, models yielded the greatest proportion of
maximized children and the highest predicted values. Intelligence is
often implicitly and explicitly linked to achievement and performative
excellence, so associated skills are highly desirable in Western societies
(Cocodia, 2014; Sternberg & Grigorenko, 2004). Although less pre-
scriptive for females, it is desired for all gender (Prentice & Carranza,
2002). Thus, high designed intelligence may reflect Savulescu’s (2001)
proposition that this feature is pivotally beneficial for future children
and human well-being. Nonetheless, there were some gender differ-
ences. M children showed the highest absolute proportion of maximized
and minimized children. Possibly, visitors found amusement in creating
a not-very-intelligent child. But it remains unclear why this was more
pronounced for M than F children.

7.7. Talents: Sportiness

Besides the found evidence within designed values and decision
probability for the Good-GH among DGC, Sportiness was the only
feature where extreme M children were likelier to have maximized
values than F ones. Moreover, expected sportiness values and the total
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proportion of maximized children among M matched the respective
intelligence values. M children were the only group where sportiness
and not intelligence was the most modified feature. Alongside effects in
sensibility, differences in sportiness among the DGC provided the
strongest evidence for the Good-GH. The stereotype of highly valued
male and moderately valued female athleticism (Prentice & Carranza,
2002) is enforced.

7.8. Talents: Creativity

Probably driven by the decision to rather decrease M children’s
creativityy and increase the values of F counterparts, the latter children
were designed to be more creative. This aligns with the observation that
creativity is not as important for males as it is for females (Prentice &
Carranza, 2002) while challenging the notion that creativity is a male
prescription due to its connotation with traits indicating agency (see
Proudfoot et al., 2015). The DGC-related insight may be used to adjust
the prediction of the Good-GH from unspecific differences in creativity
toward the expectation that females ought to be more creative than
males, which is driven by a mixture of pre- and proscriptions.

7.9. Talents: Musicality

Relative to other talents, musicality seemed devalued among M
children. The overall trend of decreasing this talent at higher levels was
especially pronounced for M children. Nonetheless, F children were
more likely to get an increase, contributing to the evident differences in
expected value. Neither Good-GH nor Eman-GH made any predictions
regarding musicality. Recent evidence suggests that being musical is
equally desired for men and women (Hudson & Ghani, 2024). Yet, our
findings may hint toward the presence of normative gender stereotypes
and urge further inquiry if musicality is as psychologically androgynous
as suggested (see Kemp, 1985).

7.10. Critically evaluating Eman-GH and Good-GH for future research

The setting from which we extracted our data constrains the cer-
tainty with which we can generally affirm or discard our hypotheses.
Due to ambiguous findings and differences contradicting both hypoth-
eses, we now critically revisit our predictions and modeling choices and
make suggestions for future research in more controlled settings.

Since our findings are limited in mapping individual motivation,
explanations and motivational concerns other than those suggested by
the Good-GH and Eman-GH must be considered. Our working hypoth-
esis Al should be a good starting point for deriving gender-unrelated
normative reference frames that can influence design behavior.

Assuming that differences emerged based on gender, we hypothe-
sized that our predictions would hold regardless of the gender selection
process. Yet, differences among the children whose randomly assigned
gender was retained often pointed in the opposite direction than dif-
ferences among children with deliberately chosen gender (e.g., crea-
tivity, musicality, intelligence, openness). The former differences were
often more uncertain, less pronounced but sometimes supported an
opposite hypothesis. Files on the OSF feature marginal effects between
M and rM as well as F and rF. Found differences within the same final
gender suggest that the gender selection process played a greater role
than initially hypothesized and emphasize the need for further research
concerning the salience of gender in the design process.

The deliberate choice for one over the other gender prevents iden-
tification difficulties and may render associated stereotypes more
available. From a Good-GH perspective, this may explain why gender
differences were more pronounced among DGC than RGCs. One could
further argue that the deliberate decision for one gender indicates a
particular emphasis on gender in general. In this case, the following
design process may orient more toward a gender-specific value structure
than if gender is randomly assigned. Recall how desired child qualities
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can shift after sex revelation (Imhoff & Hoffmann, 2023). This may
suggest that people who opted for deliberate gender choice may design a
perfect gendered child. In contrast, people who retain the random
assignment may be more concerned about a perfect child regardless of
gender. However, although differences among RGC were small and
sometimes relatively uncertain, they often tended toward higher values
for rM children. Future study settings could address this issue by shifting
the gender selection process to the end of the procedure or eliminating it
altogether. Additionally, information on the importance or prevalence
of stereotypes may also be manipulated.

The study by Imhoff and Hoffmann (2023) did not show a relevant
shift in mothers’ attitudes following the revelation of their child’s sex.
The authors discuss this by referring to research on gender-dependent
stereotype strength influencing the evaluation of fathers. However,
they point out that there was no interaction effect on preferred qualities
with gender attitudes in general. Nonetheless, we should contemplate
the possible influence of the visitor’s gender, age, and psychometric
traits (e.g., essentialistic beliefs, self-concept, stereotype endorsement,
attitudes toward genetic engineering, and personality). Since we have
no information about the visitors, we cannot confirm whether personal
characteristics yielded more pronounced enforcement or dismantling of
stereotypes. Hence, we must postpone any related inquiry to future
research.

One anonymous peer-reviewer noted that the initial instruction to
“Create your perfect child!” could have been understood as a request for
designing a perfect child in terms of what is generally and not individ-
ually associated with this term. However, a task-reminding question
heading all screens of the exhibit read: “What would your perfect child
look like?” [“Wie sieht dein Wunschkind aus?”]. The German word
“Wunschkind” can be translated as “wished-for-child” and has a strong
individual connotation. When designing a general “perfect” child, values
should align with whatever feature expression is generally desired. This
may yield no differences and thus yield results as predicted by the Eman-
GH. Even if stereotypes conjoin both reference frames, future study
designs may explicitly vary individualization of the instruction (e.g.,
personal, societal, other’s “perfect” child). Here, one could also
manipulate information about the expected societal and evolutionary
consequences of one’s decision. This could elucidate what societal costs
people are willing to bear to ensure the benefit of their child and clarify
the moral intricacies of our hypotheses. Researchers could vary the type
of cost, e.g., highlighting a maladaptive effect upon genetic or social
diversity. To investigate the scope people consider in their decision-
making process, consequences may be communicated to occur differ-
ently on various scales, such as family, country, or humanity as a whole.
Besides focusing on the decisions within the design process, the decision
to conduct or reject genetic engineering should also be in focus. The
motivations mentioned are likely to influence both decisions.

Abstracting from the concrete motivation of the visitors, we must
critically ask if the notion of a gender-egalitarian future propagated by
the Eman-GH manifests in the decision to nullify any differences. This
inquiry should also question the assumed mechanisms regarding deci-
sion probability and the idea that females align with males (see Diekman
& Eagly, 2000). We must also ask if desiring or anticipating a “post-
gender future” (Hughes & Dvorsky, 2008) is so prevalent that it can
outweigh other design strategies. We suggested that traits that are linked
to the current gender hierarchy, i.e., those related to agency and high
status (Rudman, Moss-Racusin, Glick, & Phelan, 2012; Rudman, Moss-
Racusin, Phelan, & Nauts, 2012) may be an important target for
manipulation following the Eman-GH. The uncertain differences in so-
ciality, intelligence, and conscientiousness among DGC support this
idea. This interpretation demands further inquiry and is challenged by
the finding that among RGC, differences in intelligence and conscien-
tiousness support the Good-GH. These differences also contradict the
interpretation that among RGC, Eman-GH-associated processes are at
work, while DGC children are designed in closer accordance with what
the Good-GH. Future research could explicitly prime participants with a
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related goal (maintaining or overcoming stereotypes) and investigate
the design outcomes. Reflecting the reality of gender, additional varia-
tions could inform people that their child’s gender identity may not
match the one assigned at birth or will be interpreted fluently by their
offspring during different phases of their life. In line with previous
findings (e.g., C. L. Martin, Andrews, et al., 2017), designers may also be
informed about the potential benefits of a less strict interpretation of
gender identity.

Effect sizes by Koenig (2018) suggest that the female prescription for
communality is stronger than the male proscriptions to be emotional or
showcase weakness. However, our findings provide more evidence for
the enforcement of the latter. This is more in line with recent evidence
that acting according to existing pre- and proscriptions is seen as more
important for males than females (Bosson et al., 2022). Another possible
explanation could be that the wording of the exhibit suggested a strong
association between sensibility and traits that are proscriptive for males,
while features like agreeableness may not have been directly linked to
the female communality prescription. This comprehension-hypothesis
could also explain the strong differences in sportiness but fails to ac-
count for the non-existing differences in intelligence. Because we were
not involved in the exhibit’s programming, we had to attune our pre-
dictions to the pre-defined setting instead of tailoring the study setting to
our hypotheses in the most effective way. Even if the hypotheses’ gen-
eral mechanisms are untouched by this, description and selection of
manipulatable features in future research should orient heavily on the
existing literature to ensure that they match the common understanding
of what is expected by males and females. Related efforts should also
explore domains that we could not address. Given their relative strength
and emphasis on the female body shape (Koenig, 2018), normative ex-
pectations regarding gendered appearance should be put in focus. This
would allow us to compare designed children with prevailing beauty
stereotypes (see Little, 1998).

Apart from group differences, gender and feature-related variation in
stereotype strength and importance (Koenig, 2018; Prentice & Carranza,
2002) may have influenced feature manifestation within the same
gender. For simplicity reasons and because every feature expression cost
the same, we did not consider intra-gender stereotype variation when
formulating our predictions. Interpreting designed values related to
stereotype strength, approximation of designed sportiness, and intelli-
gence in M children is in line with other studies (e.g., Hudson & Ghani,
2024; Prentice & Carranza, 2002). Although theoretically and method-
ologically defensible, not including data from people who retained
natural value when comparing differences may have resulted in some
nuances in the data not being considered. Hypotheses were tested on a
macro-scale, which may neglect micro-scale effects. Future research
should focus on identifying and comparing sub-groups within children.
This may be done using clustering methods like latent profile analysis.
Another possibility that would also address stereotype strength would be
employing methods that model the feature variance within single chil-
dren. This way, we could get a more individualized understanding and
address the suggested benefits of modest stereotype divergences
(Prentice & Carranza, 2002) and psychological androgyny (C. L. Martin,
Cook, & Andrews, 2017). Testing the enforcement of pre- and pro-
scriptions may be easier if values are pre-set instead of randomly
assigned.

Our suggestions could be addressed in quantitative and qualitative
studies. Besides an empirical approach, scholars and the public should
comprehensively discuss the potential societal impacts of the Good-GH
and Eman-GH. Even if concluding that the phenomena we discussed
here are technologically infeasible, this can create insights into how
social conventions manifest into physical reality and elucidate the
desirability of such processes.

8. Limitations

The most evident limitation is the absence of any information (e.g.,
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socio-demographic data, psychometrical, attention checks) about the
visitors who engaged with the exhibit. The exhibit was not designed as a
psychological experiment. Owing to the ecological setting, we neither
know if every child is linked to exactly one visitor nor the average
number of children single visitors created. The gamified characteristic of
the exhibit in the museum may be a double-edged sword. It inclines
engagement but can lead to a shallower, non-earnest, or inattentive
engagement with the exhibit. Being primarily fun-orientated or wanting
to explore multiple design possibilities are additional factors that may
have influenced how people engaged with the exhibit.

The exhibit’s programming may not be aligned with how humans
make decisions or how economic choices commonly occur (e.g., paying
for change, not range of change). Preselection of traits and talents may
have influenced how normative stereotypes could be expressed and
hindered the certainty of formulated predictions. Effects were often
small and ambiguous. Even if predictions did not reflect the found role of
the gender selection process, we consider this particular falsification of
our hypotheses as an important insight for future research.

There may be various sources of selection bias concerning the
composition of people who interact with the exhibit. Although the
museum is open to international visitors, we cannot exclude the possi-
bility of a German/Western bias. This extends to many studies we cited
when formulating our hypotheses and predictions. Still, gender stereo-
types cross-culturally align on the dimensions of prescriptive female
community and male agency (Bosson et al., 2022; Kosakowska-Bere-
zecka et al., 2022). An additional source of bias concerns the socio-
demographic variables of museum visitors (e.g., Kirchberg, 1996),
which further confines generalizability.

Selection bias can also stem from local behavior within the museum.
People may not have engaged with the exhibit due to being inattentive,
distracted, uninterested, bored, and other currently unknown variables.
At the level of individual attitudes, uses other than therapeutic ones
increase the reluctance to use genetic engineering (e.g., Marteau et al.,
1995; Rabino, 2003; Scheufele et al., 2017). Those who reject the notion
of designing a perfect child and are generally skeptical of genetic engi-
neering may not appear in the data because they do not engage with or
finish the exhibit. Even if we interpret children who were not modified
as being related to such an attitude, our findings only elucidate the
prioritization process after affirming the intervention. They can neither
address the public attitude toward human genetic engineering per se nor
how this attitude is justified.

Chosen skin color was not included in our models. Given the recent
evidence on the relationship between normative gender stereotypes and
ethnicity (Hudson & Ghani, 2024), modeling a respective interaction
could explain additional variance. This also pertains to stereotype dif-
ferences based on the target’s sexual preferences, ethnicity, and gender
(Hudson & Ghani, 2024). Although the former was not communicated to
visitors, future research should explore these interactions. This could
also elucidate the role of stereotypes beyond the traditional hetero-
normative male/female boundaries.

The exhibit imposed a traditional male-female binarity of sex and
gender onto the visitors. This distinction made it possible to link and
analyze the data relative to previous research on normative gender
stereotypes but undercuts the rich psychological and medical debate on
the accuracy of this binary understanding and its genetic basis (e.g.,
Hyde et al., 2019). In contexts where gender is conceptualized as more
diverse, the generalizability of our analysis is limited. This also pertains
to the beliefs of the visitors about the accuracy of gender as binary.

9. Conclusion

We presented a comprehensive theoretical discussion on the rela-
tionship between biotechnology and action-guiding stereotypes. We
further pointed out potential consequences and behavioral strategies
that emerge from this relationship. Our results support the idea that
people will genetically engineer their children according to good
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intentions. They also provide evidence for the hypothesis that genetic
engineering will be embedded into a given socio-material context in
which contemporary normative gender stereotypes influence the task of
designing a “perfect child.” Revealed evidence supports the possibility
that this may happen by strategically imposing the respective content on
offspring to minimize potential negative consequences of stereotype
violation. At the same time, findings also support the idea that people
may use transformative biotechnology to dismantle stereotypes.
Although being an initial step into a promising field, evident limitations
within the data-generating setting and the absence of psychometric data
hinder a definitive conclusion regarding these hypotheses’ extent and
precise character. Further research in more controlled settings and
additional theoretical work are needed.

The fact that some of our results could be considered controversial
underscores the importance of educational facilities like the one we
obtained the data from. Not only because people are given a learning
opportunity but also because policy decisions can be mutually informed
by the scientific analysis of data gathered within these more informal
settings. Even if discarding the widespread feasibility of targeted human
genetic engineering, our findings contribute to the present corpus on
normative gender stereotypes and elucidate their action-guiding effect.
How people would use genetic engineering provides crucial insights into
the enactment of gender and the role attributed to biotechnology in the
gendered performance.

Following the action-guiding rules of normative gender stereotypes
can self-fulfillingly lead to the empirical manifestation of their content
(Ellemers, 2018), which then solidifies the belief in the presence of some
gender “essence” (Butler, 1988). This was highlighted concerning
gender-specific adaptations of the environment (Saguy et al., 2021;
Sutfin et al., 2008), but may also apply to more controversial adapta-
tions of children. Positive correlations between self- and external ratings
with descriptive stereotypes suggest partial veracity of gender stereo-
types about personality (Lockenhoff et al., 2014). Under the presump-
tion of technological feasibility, our findings provide initial evidence
that genetic engineering of children could solidify this correlation and
extend it to other qualities. However, gender stereotypes could also be
unverified by the biotechnological alteration and societal reception of
genetic reality. In both cases, the alleged imperishable essence of our
identity is subjected to deliberate manipulation. Thus, genetic engi-
neering has the potential to technologically enforce the essentialist
notion of gender while also dismantling its foundation.
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