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Abstract Previous research indicates positive effects of a person’s attractive-
ness on evaluations of opposite-sex persons, but less positive or even negative
effects of attractiveness on same-sex evaluations. These biases are consistent
with social motives linked to mate search and intrasexual rivalry. In line with
the hypothesis that such motives should not become operative until after
puberty, 6- to 12-year-old participants (i.e., children) displayed no evidence
for biased social evaluations based on other people’s attractiveness. In contrast,
13- to 19-year-old participants (i.e., adolescents) displayed positive and nega-
tive attractiveness biases toward opposite- and same-sex targets, respectively.
Moreover, these biases increased with the age—and thus the reproductive
relevance—of the targets being evaluated. Findings corroborate the relevance
of mating-related motives for social judgment and illustrate how such biases
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can grow during human development. At a broader conceptual level, this
research demonstrates the utility of investigating proximate social judgment
processes through the lens of adaptationist thinking.

Keywords Cognitive bias . Physical attractiveness . Evaluation . Attribution . Social
cognition . Age differences

Judging and evaluating other people is an essential part of human life. Many social
evaluations are biased in particular ways, and those biases often follow an adaptive logic
(Haselton and Nettle 2006; Maner et al. 2005). That is, many social judgment biases
serve adaptive motives designed to help people solve the challenges of everyday social
life and, ultimately, to increase reproductive success (Geary 1999, 2010; Geary and
Bjorklund 2000; Kenrick et al. 2010). Understanding the way we judge others, even
when we know very little about them, and investigating when and why such judgments
are biased provide important insight into the adapted human mind.

Recent work from evolutionary social psychology demonstrates that social cogni-
tive processes are adaptively tuned. Adaptive goals such as self-protection, relation-
ship initiation and maintenance, coalition-building, and disease-avoidance can
influence attention to, perception of, and thoughts about other people (Ackerman et
al. 2006; Griskevicius et al. 2007; Kurzban and Leary 2001; Maner et al. 2003;
Schaller and Park 2011). The current paper tests hypotheses about whether social
judgment biases within the domain of mating emerge when the motives underlying
those biases become developmentally relevant. Our work builds on recent findings
indicating biases in the way young adults judge others who display high levels of
physical attractiveness (e.g., Agthe et al. 2011). Here we examine whether such
biases emerge when individuals reach adolescence, a time at which mating-related
concerns become activated. Thus, the current study investigates whether mating-
related functions might underlie biased judgments of attractive individuals.

Physical attractiveness is a highly valued characteristic for mate selection; both
men and women tend to desire highly attractive, as compared with less attractive,
partners (Buss 1989). As such, attractive members of the opposite sex are generally
viewed in a positive light (Kenrick et al. 1993; Lemay et al. 2010). Conversely,
because individuals often compete with one another over access to potential mates,
highly attractive members of the same sex may be perceived as threatening (Bleske-
Rechek and Lighthall 2010; Haselton and Gangestad 2006) and viewed in a negative
light (Agthe et al. 2008, 2010; Gutierres et al. 1999). Thus, highly attractive in-
dividuals represent either desirable mating opportunities or mating-related threats,
depending on whether they are of the opposite sex or the same sex (Maner et al. 2007,
2009). The rather negative reaction toward attractive same-sex individuals is partic-
ularly enlightening because it represents an important exception to the “what is
beautiful is good” attractiveness stereotype (Eagly et al. 1991; Langlois et al. 2000).

An evolutionary perspective implies that biased judgments of others based on their
attractiveness serve adaptive functions associated with mating and intrasexual com-
petition. Given that social motives linked to mating and intrasexual rivalry become
increasingly important when people reach adolescence (because adolescence reflects
the beginning of sexual maturation), one would expect such biases to emerge around
the onset of puberty. It is during this developmental period that people’s interest in
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mating begins to grow (Connolly et al. 2004) and dyadic relationships begin to form
(Furman 2002). Thus, we predict that attractiveness-based biases in social judgment
(i.e., positive judgments of attractive opposite-sex targets, negative judgments of
attractive same-sex targets) would be observed among individuals only after the
onset of puberty (which occurs roughly at age 13; see Bau et al. 2009), but not before
adolescent age.

This prediction can be contrasted with what might be predicted from some
traditional social psychological theories regarding attractiveness. Some theories, for
example, suggest that biased judgments of attractiveness are rooted in concerns about
social approval and self-esteem (as opposed to mating), so that people like attractive
opposite-sex individuals because being close to attractive individuals allows one to
bask in their reflected glory (Tesser 1988). Conversely, social comparison with highly
attractive members of one’s own sex can damage one’s self-esteem (Hill 2006; Jones
2001). Given these underlying motives (i.e., self-enhancement and avoiding self-
esteem threats), such processes should occur for pre-adolescent individuals in the
same way as for older individuals, because children also care about their attractive-
ness, are aware of cultural norms rewarding attractiveness, and compare themselves
with others based on attractiveness (Bers and Rodin 1984; France-Kaatrude and
Smith 1985; Kenealy et al. 1991). Thus, through the lens of traditional social
psychological theories, if motives related to self-esteem and social comparison
completely explain biased judgments of attractive individuals, then those biases
should emerge for both pre-adolescent individuals (i.e., children) as well as older
individuals (i.e., adolescents).

In contrast, if attractiveness-based evaluative biases are ultimately linked to
mating-related motives, then those biases should not emerge before an age
when mating-related interests become relevant. Indeed, although the self-
esteem and popularity of young children benefit from being attractive (de
Bruyn and Cillessen 2006), it is not before reaching puberty that underlying
mating motives give rise to mating and intrasexual rivalry on the basis of
physical attractiveness (Campbell 1995; Geary 1999; Leenaars et al. 2008;
Weisfeld and Woodward 2004). Hence, if attractiveness-related social judgment
biases reflect underlying motives associated with mating, they should emerge
most strongly when individuals reach adolescence (i.e., when mating-related
motives become developmentally relevant).

The current paper investigates whether attractiveness-based social judgment biases
first emerge in adolescence. To test our hypotheses, we collected data from a large
sample of children and adolescents, and we examined the extent to which age (as an
indicator of developmental stage) moderated the presence of attractiveness-based
social judgment biases.

In addition to examining effects of participant age, we also tested for potential
moderating effects of target age. Motives linked to mating and intrasexual rivalry
should be more influential when judging post-pubescent targets than when evaluating
young children because young children are not relevant to one’s own mating motives
(Försterling et al. 2007). Therefore, we expected to observe attractiveness-based
evaluative biases most strongly among adolescent participants judging targets who
were at least of adolescent age. Smaller biases were expected when participants were
judging young children.
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Methods

Participants

We sent to the 60 German schools who took part in our study approximately
5,500 questionnaires, of which 4,934 were returned (participant mean age
13.13 years, SD=3.55; npre-adolescent=2,225 [age 6–12 years, 51.6% males],
nadolescent=2,709 [age 13–19 years, 50.7% males]).

Design and Materials

A scenario described the academic success of a target person whose photograph
portrayed a male or female, highly attractive or less attractive person of one of three
age groups (children, adolescents, young adults). It contained educational background
information (e.g., attentive and considerate student, likes going to school, positive
evaluations and recommendations by teachers, always good grades, superior grade point
average) as well as social background information (e.g., sings in the school choir, likes
sports) about the target. The vignette described the target person as being (compared
with other persons of the same age) relatively successful in performance-related settings.
The scenario was held constant across experimental conditions, differing only in the
given biological sex, attractiveness, and age of the target; we used the explicitly reported
chronological age, the given first name, and the stimulus photographs to induce the
different experimental levels of the target characteristics. Thus, the stimuli varied along a
2 (target sex: male versus female) × 2 (target attractiveness: highly attractive versus less
attractive) × 3 (target age: children vs. adolescents vs. young adults) between-subjects
design. Each participant was randomly assigned to one of the 12 stimulus persons.

Stimulus photographs were selected from a large pool pretested by 20 male and 20
female university students on a 10-point Likert scale ranging from 1 (less attractive)
to 10 (very attractive). Targets were between 6 and 12 years for the children target
group, between 13 and 17 for the adolescent group, and between 18 and 20 for the
young adult group. Targets whose ratings resulted in large standard deviations were
discarded. Four target photos (one attractive male and one attractive female; one less
attractive male and one less attractive female) were selected for each of the three
stimulus age groups. Targets chosen were rated between 7.00 and 9.00 for the
attractive targets, and between 2.00 and 4.00 for the relatively less attractive targets.

Dependent Measure

Explicit measures of social evaluation can elicit social desirability effects and other
response biases. Thus, instead of asking people to explicitly evaluate each target, we
used a more implicit attributional measure used in previous research to tap underlying
biases in social judgment (Agthe et al. 2008; Försterling et al. 2007). Using two
scales (from 1, “not important,” to 10, “essential”), participants attributed the
target person’s successes to ability as well as to luck. Such attributions have
been shown to be successfully applicable even when examining children
(Benson 1989). As in previous research, the difference between these two
scales served as the dependent variable (M=2.48, SD=3.16, ranging from
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−9.00 to 9.00; relative normal distribution, |skewness| and |kurtosis| <0.5) and
reflected the extent to which participants attributed the target’s successes to
internal versus external causes. Previous studies have shown that positive social
evaluations foster internal attributions of success (i.e., to ability), whereas negative
evaluations promote external attributions (i.e., to luck) (Agthe et al. 2008, 2011;
Försterling et al. 2007). After giving these responses, participants providedmanipulation
checks by estimating the attractiveness (on a scale from 1 [not at all attractive] to 10
[very attractive]) and the age (in years) of the target.

Results

Manipulation Checks

Participants judged the attractive stimulus persons (Moverall=5.9) as more attractive
than the less-attractive ones (Moverall=3.5), and this was the case across all six
combinations of participant age (6–12 years; 13–19 years) and target age (children;
adolescents; young adults): t values>7.00, p values<0.0001. Thus, the attractiveness
manipulation was successful across all target and participant age constellations. In
both participant age groups the three stimulus person age groups were perceived to be
of different age (Mchildren=10.2, Madolescents=15.7, Myoung adults=18.9 years, p values
<0.0001), thus confirming the effectiveness of the age manipulation.

Omnibus Analyses

In line with previous research (Agthe et al. 2010), regression analyses1 replicated the
three-way interaction among participant sex, target sex, and target attractiveness observed
in previous research (β=−0.04, p=0.006). For the sample as a whole, this indicated
positive attributional judgments of attractive (relative to less-attractive) opposite-sex
targets, but negative attributional judgments of attractive same-sex targets. Female partic-
ipants provided less positive attributions for attractive female targets (M=2.13, SD=2.84)
compared with less-attractive female targets (M=2.54, SD=3.01, p=0.025). In contrast,
they provided more positive attributions for attractive male targets (M=2.70, SD=3.19)
compared with less-attractive male targets (M=2.27, SD=2.89, p=0.023). Male
participants tended to provide somewhat less positive attributions for attractive
male targets (M=2.46, SD=3.46) than for less-attractive male targets (M=2.63,
SD=3.10), even though this difference proved insignificant (p=0.339), and
gave equal attributions for attractive (M=2.50, SD=3.32) and less-attractive
female targets (M=2.50, SD=3.19, p=0.992). Thus, for the complete sample (i.e.,
including pre-adolescent children as participants and targets, for which we expected no
biases) we detected the overall three-way interaction. Corresponding lower-order simple
main effects reached significance for female participants only.

1 Following standard procedures, in this and the subsequent regression analysis all possible lower-order
effects (i.e., the main effects as well as the lower-order interaction terms) were included as predictors when
examining the hypothesized effect of higher-order interactions. Analyses indicated no problems concerning
the application of regression (e.g., no collinearity problems, tolerance values>0.90, condition indices<2;
approximate normal distribution of residuals, |skewness|<0.5, |kurtosis|<0.5).

186 Hum Nat (2013) 24:182–195



Comparison of Pre-adolescent to Adolescent Participants

More importantly, and confirming our hypothesis, this three-way interaction was
moderated by participants’ age. We dichotomized participant age so as to compare
pre-pubescent to post-pubescent participants based on the average onset of puberty
established by previous research (i.e., 13 years; Bau et al. 2009).2 We observed the
predicted four-way interaction among target sex, target attractiveness, participant sex,
and participant age (F1,4818=6.42, p=0.011, η

2=0.001), indicating that the interaction
among participant sex, target sex, and target attractiveness varied as a function of
participant age.3 Therefore, we conducted six separate ANOVAs, for pre-adolescent
participants (6–12 years) and adolescent participants (13–19 years) evaluating chil-
dren, adolescents, and young adult targets. For pre-adolescent participants, as expected
we observed no interactions among participant sex, target sex, and target attractiveness,
and this result held for all three target person age groups (all p values>0.300). The only
significant effect was an unpredicted target sex × target attractiveness interaction (p=
0.026) when judging child targets. This interaction indicated a positive effect of
attractiveness for male targets, but not for female targets. For this participant age group
(i.e., between 6 and 12 years) we also collapsed the data across sex constellation of
evaluator and target and the three target person age groups, resulting in a 2 (sex
constellation: same sex vs. opposite sex) × 2 (target attractiveness: attractive vs. less
attractive) design. These analyses revealed no effects of attractiveness for same-sex
evaluations (p=0.555) or opposite-sex evaluations (p=0.653) (see Fig. 1, the two
columns on the left-hand side).

In contrast, for participants between 13 and 19 years we observed the hypothesized
attractiveness-based judgment biases (i.e., a three-way interaction among target sex,

2 Although this probably leads to some misclassified participants (e.g., participants with a later onset of
puberty now erroneously classified as post-pubescent) there is no evidence that both potential misclassi-
fications (i.e., false positive, false negative) are of different probabilities. Considering that timing of puberty
varies between individuals (Marshall and Tanner 1970), a distinction between pre- and post-pubescent
individuals results in a rather more conservative test of analyses because respondents who have not yet
reached puberty, but are included in the post-pubescent group, should lessen the bias expected to emerge
after the onset of puberty. Thus, even though some classification errors might attenuate these analyses, no
biases should result from this dichotomization. It should be noted that this dichotomization is based on an
empirically confirmed cutoff point indicating the emergence of a qualitatively new status (i.e., puberty).
These analyses were also confirmed by regression analysis using participant age as continuous moderator
(see Note 3).
3 Corresponding results were obtained when using participant age as a continuous moderator in regression
analyses (i.e., without dichotomizing participant age): The three-way interaction was moderated by
participants’ age (i.e., a four-way interaction), β=−0.05, p=0.002. In order to further elucidate this
moderation, we followed the suggested procedures of Aiken and West (1991). In this frequently applied
analytical approach one examines the effects of a predictor (in our case: the three-way interaction) at
different levels of another predictor serving as the moderator (in our case: participant age). Following
common analytical strategies we examined the strength of the three-way interaction effect between
participant sex, target sex, and target attractiveness on attributional judgments at three different levels of
the moderator, i.e., at low levels of participant age (1 SD below the mean; M=9.58 years), at moderate
levels of participant age (i.e., at the mean age; M=13.13 years), and at high levels of participant age (1 SD
above the mean; M=16.68 years). The three-way interaction was not observed among young participants,
β=0.01, p=0.760. However, it was observed among participants of average age, β=−0.04, p=0.010, and
even more strongly among older participants, β=−0.08, p<0.0001. Consistent with our hypotheses, these
analyses corroborate the positive (negative) impact of attractiveness for judgments of opposite-sex (same-
sex) targets for adolescent participants, but not for pre-adolescent participants.
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target attractiveness, and participant sex (F1,2690=16.75, p<0.0001, η
2=0.006).

Moreover, this bias tended to increase with the age of the targets (Table 1). Toward
child targets, we observed no significant three-way interaction (p=0.130) or other
effects. For teenage targets we observed a small and marginally significant tendency
toward a three-way interaction between participant sex, target sex, and target attrac-
tiveness (F1,902=3.64, p=0.057, η2=0.004), indicating negative effects of
attractiveness for same-sex targets (p=0.007) but no effects of attractiveness for
opposite-sex targets (p=0.909).

As expected, the strongest effects were observed for adolescent participants
evaluating young adult targets (i.e., those of reproductive age). For those targets,
we observed the predicted three-way interaction between participant sex, target sex,
and target attractiveness (F1,1093=12.08, p<0.001, η

2=0.011). Corresponding two-
way interactions between target sex and target attractiveness were observed for both
female participants (F1,539=4.82, p=0.029) and male participants (F1,554=7.35,
p=0.007). Female participants tended to provide less positive attributions for attrac-
tive female targets (M=2.45, SD=2.78) compared with less-attractive female targets
(M=2.87, SD=2.68), although this difference proved insignificant (p=0.203). In
contrast, they tended to provide more positive attributions for attractive male targets
(M=2.79, SD=2.68) compared with less-attractive male targets (M=2.20, SD=2.54,
p=0.088). Similarly, male respondents voiced somewhat less positive attribu-
tions for attractive male targets (M=2.31, SD=2.88) than for less-attractive
male targets (M=2.79, SD=2.84), although this difference proved insignificant
(p=0.142). In contrast, they provided more positive attributions for attractive

Fig. 1 Mean Standardized Regression Weights (aggregated across the three target age groups) of the Attrac-
tiveness Effect on Evaluations of Same-sex and Opposite-sex Targets for Participants before (i.e., 6–12 years,
pre-adolescent) and after (i.e., 13–19 years, adolescent) the Average Onset of Puberty. Positive values indicate a
positive impact of attractiveness; negative values indicate a negative impact of attractiveness
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female targets (M=2.87, SD=2.64) compared with less-attractive female targets
(M=2.02, SD=3.15, p=0.014). Aggregating across sex constellations of respon-
dent and target, this pattern reflected marginally significant negative effects of
attractiveness for judgments of same-sex targets (p=0.052) as well as significant
positive effects of attractiveness for judgments of opposite-sex targets (p=
0.003) for adolescent participants between 13 and 19 years evaluating adult
targets.

We again collapsed the data across the sex constellation of evaluator and target and
the three target-person age groups for this participant age group (i.e., adolescents
between 13 and 19 years). Analyses confirmed significant negative effects of attrac-
tiveness in same-sex constellations (p<0.0005) as well as significant positive effects
of attractiveness in opposite-sex constellations (p=0.039) (see Fig. 1, the two col-
umns on the right-hand side).

A summary of these findings can be seen in Fig. 2, which aggregates across the
two types of biases (i.e., positive bias for attractive opposite-sex targets, negative bias
against attractive same-sex targets). As explained above, and as depicted in Fig. 2,
hypothesized biases were observed only among adolescent participants, and most
strongly toward the young adult targets.

Discussion

Findings from the current study support the hypothesis that attractiveness-related
social evaluation biases would be moderated by evaluators’ age: Participants below
the average onset of puberty (i.e., children) showed little evidence for biased
responding, despite the fact that the manipulation check indicated that they (like

Table 1 Means and standard deviations (in brackets) of attributional judgments of adolescent participants
(13–19 years) as a function of targets’ age category

Sex of target

Male Female

Attractiveness of target Attractiveness of target

Low High Low High

Children targets

Male participants 2.79 (2.64) 2.54 (3.15) 3.04 (2.68) 2.95 (3.68)

Female participants 2.52 (2.81) 2.92 (2.73) 2.81 (2.78) 2.01 (2.67)

Teenage targets

Male participants 3.08 (2.85) 2.44 (2.89) 2.83 (3.20) 2.66 (3.09)

Female participants 2.39 (2.68) 2.55 (2.37) 3.02 (2.55) 2.23 (2.26)

Adult targets

Male participants 2.79 (2.84) 2.31 (2.88) 2.02 (3.15) 2.87 (2.64)

Female participants 2.20 (2.54) 2.79 (2.68) 2.87 (2.68) 2.45 (2.78)
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older participants) were fully able to recognize the difference between attractive and
less-attractive targets. In contrast, participants who had reached at least adolescent
age—the time when interest in mating starts to emerge—displayed a pattern of bias
consistent with that observed in previous studies (Agthe and Spörrle 2009; Agthe et
al. 2008, 2010, 2011; Försterling et al. 2007; Luxen and van de Vijver 2006). Older
participants (i.e., above the average onset of puberty) displayed a positive bias toward
attractive opposite-sex targets (potential mates), but a negative bias toward attractive
same-sex targets (potential intrasexual rivals). Moreover, this bias increased with the
age—and thus the reproductive relevance—of the targets being judged.

These findings are consistent with the hypothesis that social judgment biases based on
attractiveness are linked to underlying motives associated with mating and intrasexual
rivalry and fit with previous evidence that highly attractive individuals may be automat-
ically perceived as posing reproductive opportunities or threats, depending on whether the
target person is of the opposite sex or the same sex as the perceiver (Maner et al. 2007). The
current research extends this literature by demonstrating that such biases are not observed
among perceivers below the developmental age at which mating-related motives become
active. This provides important support for the link between attractiveness-based
biases and mating-related motives. Our findings are less consistent with theo-
retical views that solely emphasize self-esteem and social comparison functions
associated with attractiveness. Social comparison and self-esteem processes
based on attractiveness are well-documented among children; nevertheless, the
predicted judgment biases were not observed among this age group.

Fig. 2 Mean Evaluative Bias by Target Age Group for Pre-Adolescent and Adolescent Participants.
Positive values indicate response patterns in line with expected evaluative biases (i.e., positive evaluations
of attractive opposite-sex targets; negative evaluations of attractive same-sex targets); negative values
indicate opposing response tendencies (e.g., more positive evaluations for attractive same-sex targets)
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It is important to note that explanations involving mating, social comparison,
and self-esteem are not mutually exclusive. Because physical attractiveness
represents a highly desirable criterion for mate selection, it is also very likely
to be relevant for social comparison and self-esteem. Yet, as the current study
suggests, social judgment biases that emerge as a function of attractiveness are
unlikely to be caused merely by concerns associated with self-esteem and social
comparison. Rather, these processes may in part reflect proximate manifesta-
tions of underlying mating-related motives—motives that tend to emerge only
as individuals reach an age at which the interest in potential partners and the
fear of potential rivals becomes salient.

This research thus provides support for the mating-related functions under-
lying biasing effects of attractiveness within social judgment contexts that
seem to be unrelated to mating (i.e., performance attribution). The current
study is the first to show that these biasing effects on social judgments emerge
around puberty—the time when romance and rivalry begin to awaken.
Developmental differences in mating motivations reflect the changing nature
of social relationships from childhood to adolescence and adulthood: Puberty
represents the time at which humans typically begin to face the challenges of
mate search and intrasexual rivalry. Changes in interpersonal perception, eval-
uation, and social interaction seem to be adaptive ways of dealing with these
fundamental developmental tasks. Thus, the way people respond to others, and
the way those responses change across the lifespan, represent functional
methods of dealing with developmentally relevant adaptive challenges (Geary
and Bjorklund 2000).

Our results are also consistent with findings pertaining to hormonal influ-
ences on human cognition and behavior. For instance, with the onset of
puberty, females are influenced by hormonal changes associated with their
menstrual cycle in that they show more mating-related interest in opposite-sex
persons (Bullivant et al. 2004; Gangestad et al. 2002; Haselton and Gangestad
2006; Pillsworth et al. 2004) as well as more rivalry regarding same-sex
persons (Fisher 2004; Lucas et al. 2007) during the fertile phase of their cycle
(i.e., around ovulation). Similarly, with the onset of puberty, males are increas-
ingly influenced by testosterone levels: When their testosterone levels are high,
men tend to show more mating-related effort (McIntyre et al. 2006; Mehta et
al. 2008), interest in attractive opposite-sex persons (Roney et al. 2007, 2003)
and, accordingly, more intrasexual competition (Massar and Buunk 2009; Mazur
and Booth 1998; Miller et al. 2012). These findings are in line with our
hypothesis that adolescence (when puberty brings about hormonal changes) is
a time when attractiveness-based social evaluations reflect mating-related op-
portunities or threats. In order to further investigate the developmental process-
es of social judgment, it would be worthwhile for future research to apply
longitudinal designs and to include measures of hormones as well as additional
indicators of puberty.

Moreover, future studies should include a broader set of social evaluative
measures (e.g., perceived popularity or personality traits) as well as different
stimuli to test whether the effect and its moderation by age generalize to
different domains. Despite the limitations of the current research, the findings
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may have relevant implications. Attractiveness-based social biases make an
important difference for society as well as for the individual, because—even
though the obtained effect sizes of the interaction effects in this research are
relatively small—such biases may accumulate during the life span (Agars 2004).
They are of practical importance because innumerous social evaluations take
place every single day, so small biases could ultimately give rise to large social
effects. This is particularly the case when one considers that individuals are
likely to be evaluated by many different people in many different contexts
across time. All the more, it seems to be worthwhile for future research to
investigate which interventions could be developed to mitigate the effects of
attractiveness biases on social judgments and interactions.

The current research provides important information about the developmental
trajectory of attractiveness-based social evaluative biases and helps to link those
biases to the emergence of underlying mating motives. Investigating other potential
moderating variables, as well as underlying physiological processes (e.g., hormonal
fluctuations across the menstrual cycle in women; increasing levels of testosterone in
men), will provide valuable opportunities for future research. Addressing these
questions benefits from an integrative biosocial perspective and helps us to under-
stand why and when people display persistent social evaluation biases.

Acknowledgments The authors wish to express their gratitude to all the persons who supported us during
the data collection, particularly to Rebecca Dörfler and Katrin Zweier. The authors also wish to sincerely
thank the three anonymous reviewers who provided very valuable feedback on a previous version of the
manuscript.

References

Ackerman, J. M., Shapiro, J. R., Neuberg, S. L., Kenrick, D. T., Becker, D. V., Griskevicius, V., et al.
(2006). They all look the same to me (unless they’re angry): from out-group homogeneity to out-group
heterogeneity. Psychological Science, 17(10), 836–840.

Agars, M. D. (2004). Reconsidering the impact of gender stereotypes on the advancement of women in
organizations. Psychology of Women Quarterly, 28(2), 103–111.

Agthe, M., & Spörrle, M. (2009). On the context sensitivity of the sexual attribution bias: a replication and
extension to situations of failure. The Open Psychology Journal, 2, 19–24.

Agthe, M., Spörrle, M., & Försterling, F. (2008). Success attributions and more: multidimensional
extensions of the sexual attribution bias to failure attributions, social emotions, and the desire for
social interaction. Personality and Social Psychology Bulletin, 34(12), 1627–1638.

Agthe, M., Spörrle, M., & Maner, J. K. (2010). Don’t hate me because I’m beautiful: anti-attractiveness
bias in organizational evaluation and decision making. Journal of Experimental Social Psychology,
46(6), 1151–1154.

Agthe, M., Spörrle, M., & Maner, J. K. (2011). Does being attractive always help? Positive and negative
effects of attractiveness on social decision making. Personality and Social Psychology Bulletin, 37(8),
1042–1054.

Aiken, L. S., & West, S. G. (1991). Multiple regression: Testing and interpreting interactions. Newbury
Park: Sage.

Bau, A. M., Ernert, A., Schenk, L., Wiegand, S., Martus, P., Grüters, A., et al. (2009). Is there a further
acceleration in the age at onset of menarche? A cross-sectional study in 1840 school children focusing on
age and bodyweight at the onset of menarche. European Journal of Endocrinology, 160(1), 107–113.

Benson, M. J. (1989). Attributional measurement techniques: classification and comparison of approaches
for measuring causal dimensions. Journal of Social Psychology, 129(3), 307–323.

192 Hum Nat (2013) 24:182–195



Bers, S. A., & Rodin, J. (1984). Social-comparison jealousy: a developmental and motivational study.
Journal of Personality and Social Psychology, 47(4), 766–779.

Bleske-Rechek, A., & Lighthall, M. (2010). Attractiveness and rivalry in women’s friendships with women.
Human Nature, 21(1), 82–97.

Bullivant, S. B., Sellergren, S. A., Stern, K., Spencer, N. A., Jacob, S., Mennella, J. A., et al. (2004).
Women’s Sexual experience during the menstrual cycle: identification of the sexual phase by nonin-
vasive measurement of luteinizing hormone. Journal of Sex Research, 41(1), 82–93.

Buss, D. M. (1989). Sex differences in human mate preferences: evolutionary hypotheses tested in 37
cultures. The Behavioral and Brain Sciences, 12(1), 1–49.

Campbell, A. (1995). A few good men: evolutionary psychology and female adolescent aggression.
Ethology and Sociobiology, 16(2), 99–123.

Connolly, J., Craig, W., Goldberg, A., & Pepler, D. (2004). Mixed-gender groups, dating, and romantic
relationships in early adolescence. Journal of Research on Adolescence, 14(2), 185–207.

de Bruyn, E. H., & Cillessen, A. H. N. (2006). Popularity in early adolescence: prosocial and antisocial
subtypes. Journal of Adolescent Research, 21(6), 607–627.

Eagly, A. H., Ashmore, R. D., Makhijani, M. G., & Longo, L. C. (1991). What is beautiful is good, but... : a
meta-analytic review of research on the physical attractiveness stereotype. Psychological Bulletin,
110(1), 109–128.

Fisher, M. L. (2004). Female intrasexual competition decreases female facial attractiveness. Proceedings of
the Royal Society of London, Series B: Biological Sciences, 271(Suppl 5), S283–S285.

Försterling, F., Preikschas, S., & Agthe, M. (2007). Ability, luck, and looks: an evolutionary look at
achievement ascriptions and the sexual attribution bias. Journal of Personality and Social Psychology,
92(5), 775–788.

France-Kaatrude, A.-C., & Smith, W. P. (1985). Social comparison, task motivation, and the development
of self-evaluative standards in children. Developmental Psychology, 21(6), 1080–1089.

Furman, W. (2002). The emerging field of adolescent romantic relationships. Current Directions in
Psychological Science, 11(5), 177–180.

Gangestad, S. W., Thornhill, R., & Garver, C. E. (2002). Changes in women’s sexual interests and their
partner’s mate-retention tactics across the menstrual cycle: evidence for shifting conflicts of interest.
Proceedings of the Royal Society of London, Series B: Biological Sciences, 269(1494), 975–982.

Geary, D. C. (1999). Evolution and developmental sex differences. Current Directions in Psychological
Science, 8(4), 115–120.

Geary, D. C. (2010). Male, female: The evolution of human sex differences (2nd ed.). Washington, DC:
American Psychological Association.

Geary, D. C., & Bjorklund, D. F. (2000). Evolutionary developmental psychology. Child Development,
71(1), 57–65.

Griskevicius, V., Tybur, J. M., Sundie, J. M., Cialdini, R. B., Miller, G. F., & Kenrick, D. T. (2007). Blatant
benevolence and conspicuous consumption: when romantic motives elicit strategic costly signals.
Journal of Personality and Social Psychology, 93(1), 85–102.

Gutierres, S. E., Kenrick, D. T., & Partch, J. J. (1999). Beauty, dominance, and the mating game: contrast
effects in self-assessment reflect gender differences in mate selection. Personality and Social
Psychology Bulletin, 25(9), 1126–1134.

Haselton, M. G., & Gangestad, S. W. (2006). Conditional expression of women’s desires and men’s mate
guarding across the ovulatory cycle. Hormones and Behavior, 49(4), 509–518.

Haselton, M. G., & Nettle, D. (2006). The paranoid optimist: an integrative evolutionary model of cognitive
biases. Personality and Social Psychology Review, 10(1), 47–66.

Hill, A. J. (2006). Motivation for eating behaviour in adolescent girls: the body beautiful. Proceedings of
the Nutrition Society, 65(4), 376–384.

Jones, D. C. (2001). Social comparison and body image: attractiveness comparisons to models and peers
among adolescent girls and boys. Sex Roles, 45(9/10), 645–664.

Kenealy, P., Gleeson, K., Frude, N., & Shaw, W. (1991). The importance of the individual in the ‘causal’
relationship between attractiveness and self-esteem. Journal of Community and Applied Social
Psychology, 1(1), 45–56.

Kenrick, D. T., Montello, D. R., Gutierres, S. E., & Trost, M. R. (1993). Effects of physical attractiveness
on affect and perceptual judgments: when social comparison overrides social reinforcement.
Personality and Social Psychology Bulletin, 19(2), 195–199.

Hum Nat (2013) 24:182–195 193



Kenrick, D. T., Griskevicius, V., Neuberg, S. L., & Schaller, M. (2010). Renovating the pyramid of needs:
contemporary extensions built upon ancient foundations. Perspectives on Psychological Science, 5(3),
292–314.

Kurzban, R., & Leary, M. R. (2001). Evolutionary origins of stigmatization: the functions of social
exclusion. Psychological Bulletin, 127(2), 187–208.

Langlois, J. H., Kalakanis, L., Rubenstein, A. J., Larson, A., Hallam, M., & Smoot, M. (2000). Maxims or
myths of beauty? A meta-analytic and theoretical review. Psychological Bulletin, 126(3), 390–423.

Leenaars, L. S., Dane, A. V., & Marini, Z. A. (2008). Evolutionary perspective on indirect
victimization in adolescence: the role of attractiveness, dating and sexual behavior. Aggressive
Behavior, 34(4), 404–415.

Lemay, E. P., Jr., Clark, M. S., & Greenberg, A. (2010). What is beautiful is good because what is beautiful
is desired: physical attractiveness stereotyping as projection of interpersonal goals. Personality and
Social Psychology Bulletin, 36(3), 339–353.

Lucas, M. M., Koff, E., & Skeath, S. (2007). Pilot study of relationship between fertility risk and
bargaining. Psychological Reports, 101(1), 302–310.

Luxen, M. F., & van de Vijver, F. J. R. (2006). Facial attractiveness, sexual selection, and personnel
selection: when evolved preferences matter. Journal of Organizational Behavior, 27(2), 241–255.

Maner, J. K., Kenrick, D. T., Becker, D. V., Delton, A. W., Hofer, B., Wilbur, C. J., et al. (2003). Sexually
selective cognition: beauty captures the mind of the beholder. Journal of Personality and Social
Psychology, 85(6), 1107–1120.

Maner, J. K., Kenrick, D. T., Becker, D. V., Robertson, T. E., Hofer, B., Neuberg, S. L., et al. (2005).
Functional projection: how fundamental social motives can bias interpersonal perception. Journal of
Personality and Social Psychology, 88(1), 63–78.

Maner, J. K., Gailliot, M. T., Rouby, D. A., & Miller, S. L. (2007). Can’t take my eyes off you: attentional
adhesion to mates and rivals. Journal of Personality and Social Psychology, 93(3), 389–401.

Maner, J. K., Miller, S. L., Rouby, D. A., & Gailliot, M. T. (2009). Intrasexual vigilance: the implicit
cognition of romantic rivalry. Journal of Personality and Social Psychology, 97(1), 74–87.

Marshall, W. A., & Tanner, J. M. (1970). Variations in the pattern of pubertal changes in boys. Archives of
Diseases in Childhood, 45(239), 13–23.

Massar, K., & Buunk, A. P. (2009). The effect of a subliminally primed context on intrasexual
competition depends on individual differences in sex drive. Journal of Research in Personality,
43(4), 691–694.

Mazur, A., & Booth, A. (1998). Testosterone and dominance in men. Behavioral and Brain Sciences, 21(3),
353–397.

McIntyre, M., Gangestad, S. W., Gray, P. B., Chapman, J. F., Burnham, T. C., O’Rourke, M. T., et
al. (2006). Romantic involvement often reduces men’s testosterone levels—but not always: the
moderating role of extrapair sexual interest. Journal of Personality and Social Psychology,
91(4), 642–651.

Mehta, P. H., Jones, A. C., & Josephs, R. A. (2008). The social endocrinology of dominance: basal
testosterone predicts cortisol changes and behavior following victory and defeat. Journal of
Personality and Social Psychology, 94(6), 1078–1093.

Miller, S. L., Maner, J. K., & McNulty, J. K. (2012). Adaptive attunement to the sex of individuals at a
competition: the ratio of opposite- to same-sex individuals correlates with changes in competitors’
testosterone levels. Evolution and Human Behavior, 33(1), 57–63.

Pillsworth, E. G., Haselton, M. G., & Buss, D. M. (2004). Ovulatory shifts in female sexual desire. Journal
of Sex Research, 41(1), 55–65.

Roney, J. R., Mahler, S. V., & Maestripieri, D. (2003). Behavioral and hormonal responses of men to brief
interactions with women. Evolution and Human Behavior, 24(6), 365–375.

Roney, J. R., Lukaszewski, A. W., & Simmons, Z. L. (2007). Rapid endocrine responses of young men to
social interactions with young women. Hormones and Behavior, 52(3), 326–333.

Schaller, M., & Park, J. H. (2011). The behavioral immune system (and why it matters). Current Directions
in Psychological Science, 20(2), 99–103.

Tesser, A. (1988). Toward a self-evaluation maintenance model of social behavior. In L. Berkowitz (Ed.),
Advances in experimental social psychology (Vol. 21, pp. 181–227). San Diego: Academic.

Weisfeld, G. E., & Woodward, L. (2004). Current evolutionary perspectives on adolescent romantic relations
and sexuality. Journal of the American Academy of Child and Adolescent Psychiatry, 43(1), 11–19.

194 Hum Nat (2013) 24:182–195



Maria Agthe received her Ph.D. in psychology from the Ludwig-Maximilians-University (LMU) in
Munich, where she also worked as a postdoctoral researcher. She is currently a professor in psychology
at the University of Augsburg. Her research interests include social biases and stereotypes, physical
attractiveness, close relationships, social motives (e.g., need to belong), social exclusion, aggressive and
prosocial behavior, and evolutionary social psychology.

Matthias Spörrle received his Ph.D. in psychology from the Ludwig-Maximilians-University (LMU) in
Munich. He is currently a professor for research methods and statistics at the University of Applied
Management (UAM) in Erding (Germany) and a professor for business psychology at the University
Seeburg Castle (Austria). His current research interests include the examination of economic behavior from
an evolutionary perspective, survey research, and creativity.

Dieter Frey is a professor of social psychology at the Ludwig-Maximilians-University (LMU) in Munich.
He is director of the LMU Center for Leadership und People Management as well as the academic director
of the Bavarian Elite Academy, and a member of the Bavarian Academy of Sciences. Prior to that, he was
professor for psychology at the University of Kiel and Theodor Heuss Professor at the Graduate Faculty of
the New School for Social Research in New York. His main research interests include decision-making,
motivation, group processes, and leadership.

Sabine Walper is a professor of educational science at the Ludwig-Maximilians-University (LMU) in
Munich, and currently research director at the German Youth Institute (DJI). Her main research interests
include social development in childhood and adolescence, romantic/partnership relations in adolescence
and adulthood, divorce, and parenting.

Jon K. Maner is a professor of social psychology at the Florida State University (FSU) in Tallahassee,
USA. His main research interests include the interplay among motivation, emotion, and social cognition,
evolutionary psychology, and individual differences. His current research topics address power and status,
self-protection, romantic attraction, close relationships, and social affiliation.

Hum Nat (2013) 24:182–195 195


	When Romance and Rivalry Awaken
	Abstract
	Methods
	Participants
	Design and Materials
	Dependent Measure

	Results
	Manipulation Checks
	Omnibus Analyses
	Comparison of Pre-adolescent to Adolescent Participants

	Discussion
	References


