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styles of make-up on gender-science stereotype
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Abstract: Women are affected from the so-called Gender Science Stereotype (GSS) according to which they are always considered 
as less competent than men in scientific fields for the only reason of being women, hence being obstacled and discriminated while 
pursuing that career. The scope of this study is to test whether some well-known stereotypes, such as the ‚dumb blonde‘ (i.e., blonde 
women are considered dumb or naïve), could explicitly effect the GSS and how they interact with each other. To investigate this, we 
manipulated pictures of a woman (Exp. 1) and a man (Exp. 2), by modifying (i) hair colour; (ii) hair length; (iii) glasses and (iv) make-
up (Exp.1 ) or beard (Exp. 2), obtaining in this way 36 pictures for each experiment (3x3x2x2). Each picture was presented twice, once 
associated with a scientific text and once with a novel. Here we are presenting preliminary data, where participants (n = 45) were asked 
to evaluate, on a 10-points Likert scale, the authorship’s likelihood. Results show a negative effect of blonde hair (‘’dumb blonde’’) for 
both genders and heavy make-up for women, as well as a positive effect of glasses for both genders and of beard for men. Interestingly, 
although no gender-science stereotype has been found for women (Exp. 1), this emerged in Exp. 2. The interaction between scientific 
genre and make-up for women show that this stereotype is present when enhanced by other factors, such as the “highly” feminising 
effect of make-up. These results are discussed considering both perceptual and social theories.
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Ne samo blond lasje: mogoči učinki različnih pričesk  
in ličil na spolno-znanstveni stereotip

Federico Paulesu* in Rossana Actis-Grosso
Univerza v Milanu-Bicocca, Milano, Italija

Izvleček: Ženske so pogosto žrtve t. i. spolno-znanstvenega stereotipa (SZS), v skladu s katerim so v primerjavi z moškimi zaznane 
kot manj kompetentne na področju znanosti zgolj zato, ker so ženskega spola. To lahko predstavlja ovire in povzroča diskriminacijo 
pri njihovem kariernem razvoju. Namen predstavljene študije je preučiti, ali bi lahko nekateri dobro poznani stereotipi, kot je 
tisti o "neumnih blondinkah" (tj. svetlolaske so zaznane kot neumne in naivne), pojasnili učinek SZS ter interakcijo med njimi. 
V raziskavi smo uporabili serijo fotografij žensk (eksperiment 1) in moških (eksperiment 2), na katerih smo spreminjali (i) barvo 
las, (ii) dolžino las, (iii) prisotnost očal in (iv) ličil (v eksperimentu 1) oz. brade (v eksperimentu 2). Tako smo dobili 36 fotografij 
za vsak eksperiment (3 x 2 x 2 x 2). Vsako fotografijo smo udeležencem predstavili dvakrat – enkrat v povezavi z znanstvenim 
besedilom in enkrat v povezavi z leposlovnim delom (romanom). V članku predstavljamo preliminarne podatke, zbrane na vzorcu 45 
udeležencev, ki so na 10-stopenjski Likertovi lestvici ocenili, kako verjetno je, da je oseba na fotografiji avtor oz. avtorica besedila. 
Rezultati kažejo na negativni učinek svetlih las ("neumna blondinka") za oba spola in močnih ličil za ženske ter na pozitivni učinek 
nošenja očal za oba spola in brade za moške. Čeprav SZS pri ženskah (v eksperimentu 1) nismo potrdili, se je ta pojavil pri moških  
(v eksperimentu 2). Interakcija med znanstveno vrsto besedila in ličili pri ženskah kaže, da je SZS prisoten, kadar ga okrepijo 
drugi dejavniki, kot so ličila, ki imajo močan "feminizacijski" učinek. O rezultatih razpravljamo ob upoštevanju zaznavnih in  
socialnih teorij.

Ključne besede: socialna zaznava, spolno-znanstveni stereotip, ličila, svetli lasje
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follow a bottom-up route (Mellers, 1990). Of course an 
interaction with more cognitive (top-down) variables is 
expected, which ultimately leads us to what could be called 
“ first impression” of somebody else (Fiske et al., 1987). 
Each of these features (e.g. gender, age, ethnicity) could 
be subjected to some stereotypes or bias, which means 
that we build a prototypical image of a certain category 
to quickly access it, in future interactions with the same 
category and in doing this, we overgeneralise (Zebrowitz, 
2012) some stereotypical aspects of the category to each 
individuals. Thus we can consider stereotypes as cognitive 
heuristics (Bodenhausen, 1985) that we deploy to simplify 
our daily effort to make sense of the world we live in and, 
in particular, of the people we meet. As social perceivers 
we have limited cognitive resources, time, and motivation 
to afford in-depth analyses of each and every situation. The 
other side of the coin is that these stereotypes are affecting 
the judgement of the others in a categorical and not veridical 
way already as a first impression. For example, in automatic 
inferences black faces presenting stereotypical black features 
are associated with criminality more than any other face  
(Eberhardt et al., 2004). 

Focusing on the GSS, we think that some elements, 
descripted below, might enhance the activation of a gender 
bias. In particular, by presenting a face of (a) a female and (b) 
a male, in association (i.e. presented on top) with a written 
text of scientific (thus sterotypically associated to men) or 
literary (thus sterotypically associated to women) nature 
(i.e. a scientific abstract and a novel’s plot), we think that a 
requested judgement on the likelihood of text’s authorship 
in relation to the face visualized might be modulated by the 
presence or absence of some specific features on the presented 
face. If this is true, we could directly test whether GSS is 
still present and start investigating the factors that modulate  
this bias.

Regarding the elements that we think might modulate the 
activation of the GSS, a central role is played by those elements 
that could enhance the perceived femininity or masculinity, 
such as make-up for females and beard for males. In fact the 
use of make-up is associated with an increased femininity (e.g. 
Workman & Johnson, 1991: A female model wearing heavy 
cosmetics was rated as significantly more feminine than the 
model wearing no cosmetics), while the presence of a beard 
on a male face is associated with an increased masculinity 
(Dixson, 2005). Thus, if, as we hypothesise, the GSS is still 
present (although possibly weaker), this could emerge in a 
study comparing female faces with or without make-up and 
male faces with or without beard.

This reasoning led us to a second consideration: studies 
on the relation between the use of cosmetics for women 
and related judgements on their features (as attractiveness, 
competence, morality etc.) usually (e.g. Bernard, 2020) 
compared models with no make-up with models with (a) a 
moderate amount or (b) a high amount of makeup. However, 
visual perception studies tell us that the perception of high 
vs. moderate makeup is highly influenced by the colour 
contrast (i.e. the same spectral stimulus can appear to be 
differently colored when viewed against different chromatic 
backgrounds, see for example Hering, 1864; Lotto & Purves, 
1999, 2000) between both cosmetics colour (such as lipstick 

According to the gender-science stereotype (GSS) men 
are more competent in technology and science as compared 
to women, who in turn are more competent in arts and 
humanities (Nosek et al., 2002). This stereotype is particularly 
insidious, given that scientists are generally considered 
as more “intelligent” than the rest of the population (e.g. 
Bian et al., 2017; Diaz et al., 2020; Dutton & Lynn, 2014). 
However, recent findings from studies conducted in the 
western culture suggest that this bias is no longer present, 
given that women are seen as equally competent as men: 
Eagly and colleagues (2019), in a meta-analysis integrated 16 
nationally representative U.S. public opinion polls showing 
that belief in competence equality increased over time, thus 
reaching gender equality in competence in recent years. 
These recent findings are in apparent contradiction with the 
observation that women are under-represented in fields of 
science, technology, engineering, and mathematics (STEM), 
as well as in Technological Industry, where not only they 
are underrepresented (only 35% worldwide, according to 
the United Nations Educational, Scientific and Cultural 
Organization [UNESCO] Global Education Agenda of 2017; 
UNESCO, 2017) but also are promoted at a slower rate than 
men. Of course it could also be the case that these percentages 
are still, at least partially, influenced by stereotypization of 
the past years. Whatever is the case, we think that it is worth 
investigating whether gender-science stereotype are still 
present, albeit maybe in a covert way.  

We believe that the gender-science stereotype, as well 
as gender stereotypes in general (such as women being 
considered as more communal and emotive than men, and 
men more aggressive and agentic, Prentice, 2002), are still 
present, albeit possibly weaker or masked by the social 
desirability bias (Edwards, 1953). According to the social 
desirability bias, people respond in a way that is considered 
socially acceptable, even if not representing their real 
opinion, to avoid negative judgments from others. Thus, 
given a massive education and social pressure towards gender 
equality in our western society, people respond in a way that 
fits social norms of acceptability, so as to fulfil the desirability 
of gender equality and do not go against social consensus.

To preliminary test this hypothesis, we focus on social 
perception studies. According to these studies, we form 
an impression, an immediate idea, of the individual we are 
interacting with (or simply facing at) based on their physical 
appearance. For instance, when we see a person with an 
angry expression we consider the person to be untrustworthy 
(whereas happiness is linked to trustworthiness; Todorov 
et al., 2008), meaning that we also infer personality traits 
through a simple glance at a face. In particular, when 
judging another individual’s face, we automatically extract 
information related to gender  (O’Toole et al., 1998), age (e.g. 
Ciardo et al., 2014; Slessor et al., 2010) social status (Ciardo 
et al., 2021), ethnicity (e.g. Capellini et al., 2016; Losin et al., 
2012) and emotions (Ekman, 1992), besides the information 
regarding gaze direction (Actis-Grosso & Ricciardelli, 2017) 
which could modulate other automatic processing related 
to face perception, such as others’ intentions and emotions 
(Frischen et al., 2007).

 These pieces of information are beyond our cognitive 
control, meaning that they are “stimulus driven” and thus 
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features related to men. In both experiments we also decided 
to modify the hair colour (i.e. brown, black, blonde) with our 
reasoning based on the perceptual observation that different 
make-up has different perceptual contrast depending not only 
on the colour of the skin, but also on the colour of the hair. 
For this reason, we might surmise that the same ‘’heavy’’ 
make-up could have a different moderating effect on blonde-
haired as compared to black-haired. For the same reason (i.e., 
the amount of perceptual contrast) we presented modified 
versions of the pictures with (a) long- or (b) short-hair.  Both 
male and female were compared with their plain version (i.e., 
no make-up for women and no beard for men). All pictures 
were also modified so as to have, for both female and male 
characters, a version wearing glasses.

Each picture was then associated once with a scientific 
text (an abstract of a scientific paper)  and once with a literary 
text (the plot of a novel). The literary text was written by 
reinterpreting existing thriller/detective plots, as we wanted 
to avoid stereotypically feminine books such as romances 
and love stories. Participants were then asked to evaluate the 
likelihood of authorship of the text presented below every 
picture. 

Thus both experiments underwent the same 3x3x2x2x2 
experimental design: Make-up/Beard (3 levels, i.e. absent, 
light, heavy for make-up and shaved, stubble, full for beard) x 
Hair Colour (3 levels, i.e. black, brown, blonde) x Hair Length 
(2 levels, i.e. short and long) x Glasses (2 levels, i.e. absent 
and present) x Genre (science and literature).

Summing up the aims of the present research, we want 
to investigate the presence of GSS in the Italian academic 
context, both for women and for men. We hypothesize that 
the social desirability bias could possibly cover the GSS for 
women, and for this reason we introduce some variables 
that could stereotypically enhance perceived femininity (i.e. 
make-up) and masculinity (i.e. beard). By doing this, we also 
hypothesize (and test) the role of colour contrast in enhancing 
the dumb blonde stereotype both in men and women.

Ethical Statements 

All participants gave a written informed consent before 
testing. The study was conducted in accordance with the 
ethical standards laid down in the 1964 Declaration of 
Helsinki (World Medical Association, 2013) and fulfilled 
the ethical standard procedure recommended by the Italian 
Association of Psychology (AIP). The study was specifically 
approved by the local Ethics Committee of Milano-Bicocca 
University (protocol number RM-2022-547).

Experiment 1

In the first experiment (with only female faces stimuli) 
we expect, in relation to the GSS, a significant difference 
favouring humanities and arts, with a more probable 
association of the female gender to a novel’s plot rather 
than a scientific abstract. We expect a heavy use of make-
up to lower the perceived competence in both scientific and 
literary domain. We also expect the face wearing glasses to 
be associated with a higher probability to both texts. We then 

and eyeshadows) and the colour of skin, hair and eyes of the 
model. For this reason it is important to compare different 
colour combinations of at least the same makeup with 
different hair colours (thus leading to a different contrast). 
This idea, being based on visual perception studies (and never 
investigated before) requires also different hair-length to be 
introduced as variables, given that the precentage of blonde/
black hair presented in the picture, influences the perceived 
contrast. The idea of comparing different hair colours is also 
aimed at testing the possible interaction between GSS (if 
present) and another well known stereotype which seems to 
be related with both gender and hair color: the dumb blonde 
effect (Weir & Fine-Davis, 1989) according to which women 
are perceived as more naïve or ultimately dumb, simply 
because of their hair colour (to the best of our knowledge this 
stereotype has never been tested with men). Regarding the 
GSS we think that the dumb blonde effect would facilitate the 
emergence of a difference between science and humanities 
for women but not for men. In other words we hypothesise 
that the difference between science and humanities subtends 
a difference in the perceived “intelligence” (i.e. women are 
stereotypically considered as less intelligent than men): if this 
is true blonde women, being considered as “dumber”, should 
also be considered as less likely to be a scientist.

Besides, we reasoned that our hypothesis could be better 
tested by introducing another variable that could reverse the 
effect of blond hair. For this reason we chose to also introduce 
faces wearing glasses, based on  previous literature that shows 
that wearing glasses increases the perceived competence 
(Hellstrom & Tekle, 1994). In this case the reasoning was the 
same as above, but reversed: if the person wearing glasses 
is considered more ‘’intelligent’’, then it could be that both 
male and female wearing glasses will be considered more 
competent (then the evaluated probability of authorship will 
be higher) but it is also possible that women wearing glasses, 
being more ‘’intelligent’’ would be considered more likely to 
be a scientist (compared to a novel writer). 

We are aware that this hypothesis subtends different 
assumptions) but our aim is to preliminary test whether these 
assumptions could provide a fertile ground to pursue this path 
in face perception. In this perspective this study should be 
considered preliminary, as it is mainly based to test whether 
some perceptual feature of a face could modulate gender 
bias. Furthermore, with think that with this experimental 
paradigm it would be possible to test and possibly expand 
the study by Pinna & Deiana (2019), according to which a 
face can be considered as a mosaic of juxtaposed independent 
components, hence a whole that is equal to the sum  
of its parts.

We then decided to design two experiments in which the 
picture of a young woman in Experiment 1 was modified so 
to have three different versions for different use of make-up 
(i.e. no make-up, moderate and heavy), while in Experiment 
2 the picture of a young man was modified so to have three 
different versions for different “styles” of beard (i.e. shaved, 
stubble, full beard). In this case our reasoning was related to 
the possible enhancing effect of gender-related features, where 
make-up is supposed to enhance stereotypical features related 
to women, and beard is supposed to enhance stereotypical 
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constraints were given. The total duration of the experiment 
was approximately 10 minutes.

Results

A preliminary t-test was run to compare results obtained 
from male and female participants. No differences were found; 
thus, we collapsed data from the whole pool of participants.

 A Repeated Measures ANOVA (3x3x2x2x2) was run to 
test our hypotheses. In Table 1 all the significant main effects 
and interactions are reported, together with the effect size.

The three main effects were in line with expectations, 
with the presence of make-up lowering the probability of 
being  judged as the authors of both texts, the presence of 
glasses increasing the same judged probability and the blond 
hair colour lowering the perceived competence. 

In particular, regarding make-up, pictures of women 
wearing no make-up are always scored as the highest  
(M = 6.97, SE = 0.124), while light make-up received a lower 
score (M = 6.09, SE = 0.151) and heavy make-up the lowest 
score (M = 5.49, SE = 0.167), while regarding glasses, pictures 
of women wearing glasses are evaluated as more likely to 
be authors of a novel or of a scientific abstract (M = 6.57,  
SE = 0.126) as compared to pictures of women with no glasses 
(M = 5.79, SE = 0.138).

expect a major effect of the variable ‘’hair colour’’, with the 
face with blonde hair associated with a lower probability to 
the authorship of both texts (novel and abstract). Moreover, 
we expect an interaction between ‘’hair colour’’ and ‘’hair 
length’’ variables, with long hair accentuating the blonde 
colour, thus enhancing the ‘’dumb blonde’’ stereotype, 
lowering the overall probability of authorship. 

Methods

Participants

45 participants (25 females) took part in the experiment, 
being either undergraduate students from the University 
of Milano-Bicocca who received course credits for 
their par<ticipation in the study or personal contacts 
of the experimenter recruited by word-of-mouth. The 
participants’ age ranged from 21 to 31 years of age (M = 25.6,  
SD = 2.71). Sample size was estimated through a power 
analysis, calculated using the statistical software G*Power 
(ver. 3.1.9.4) planning a repeated measures ANOVA with a 
small effect size ( f = .10, α = .05, power = .80).

All 45 participants had normal or corrected-to-normal 
vision and were unaware of the study’s purpose. They signed 
the informed consent before partaking in the experiment. 
None of them withdrew and none of the data have been 
discarded.

Stimuli

Stimuli consisted of photographs of a female face 
modified by hair colour (brown, black, blonde), make-up (no 
make-up, heavy make-up, light make-up), hair length (short, 
long), glasses (present, absent). In Figure 1, some examples of 
stimuli are reported. The original photograph has been taken 
from the database of the FaceApp application, which allows 
users to freely use them, and modified using the graphic tools 
present in the same software. Overall, from the interaction 
of the aforementioned variables we obtained 36 photographs 
(3x3x2x2). Each photograph was then associated and presented 
once with an abstract of a scientific paper (adapted and 
translated from Benci & Fortunato, 1988) and once with a plot 
of a novel raising the total number of presented stimuli to 72.  
(The English translations of the two texts are reported in the 
appendix section). 

Procedure

Participants were tested individually in a dimly lit room. 
They were sitting approximately 60 cm in front of the computer 
monitor (14 inches display, 1920x1080 pixels, 60Hz refresh 
rate) where the 72 trials were presented in a randomised order 
at the centre of the computer monitor with either the abstract 
or the novel’s plot below (Figure 2). Participants were asked 
to look at the photograph and, after reading the text below the 
photograph, to rate on a 10-point Likert scale the probability 
that the person depicted in the photograph was the author of 
the text. Responses were given verbally and recorded by the 
experimenter. After each response was given, participants 
moved to the next stimulus by pressing the spacebar. No time 

Figure 1 
Examples of stimuli presented in Experiment 1

Figure 2 
Example of the trials presented to the participants
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Regarding Hair Colour, pictures of women with black 
hairs are evaluated with the highest scores (M = 6.46,  
SE = 0.132), brown hairs receives lower scores (M = 6.33,  
SE = 0.132) while blonde hair gets the lowest scores  
(M = 5.75, SE = 0.132). However, post hoc comparison (Tukey 
correction) show no difference between black and brown hair 
colour (p = 0.240).

The interaction Make-up X Genre (F = 48.76, p < .001) is 
showed in figure 3, where it is possible to see how the effect 
of make-up is higher on Science as compared to Literature: 
wearing no make-up increases the scores for Science more 
than it does for Literature (M = 7.40, SE = 0.138 for science 
and M = 6.54, SE = 0.131 for literature, p < .001 with Tukey 
correction), while heavy make-up lowers the score for science 
(M = 5.11, SE = 0.206) more than it does for Literature  
(M = 5.87, SE = 0.165) with a Tukey correction p < .001. 

The interaction between Make-up X Hair Colour  
(Figure 4) is significant (F = 9.06, p < .001), with brown-
haired wearing no make-up getting the highest scores  
(M =  7.39, SE = 0.126) while blonde women wearing heavy 
make-up getting the lowest scores (M = 5.25, SE = 0.180). Not 
wearing any make-up enhances the likelihood of authorship 
for all different hair colours.

This interaction could be better understood in light of 
the three-way interaction Make-Up X Hair Colour X Genre  
(F = 9.23, p < .001) reported in Figure 5. As it can be seen, the 
effect of wearing no make-up is modulated by hair colour: for 
both genres blonde women (M =  4.85, SE = 0.213 for Science 
and M = 5.66, SE = 0.207 for Literature) are judged as less 
competent (Tukey correction, p < .001) than both black- and 
brown-haired women, with no difference between these last 
two (p = 1.000 and p = 0.984, respectively for Science and 
Literature). As far as Science is concerned, this difference 
between hair colour is no more present when make-up is 
used, indepently on whether it is light or heavy. Instead, for 
judgements on Literature, the presence of light make-up has 

Table 1
Experiment variables and significant interactions

Variables df F P η2p
Makeup                                          2,88 174.03 < .001 0.662
Glasses 1,44 219.92 < .001 0.712
Colour 2,88 123.10 < .001 0.580
Length 1,44 14.17 0.049 0.043
Makeup * Genre 2,88 120.55 < .001 0.575
Makeup * Colour 4,176 23.09 < .001 0.206
Makeup * Length 2,88 11.49 0.015 0.114
Length * Colour 2,88 13.60 < .001      0.133
Makeup * Glasses 2,88 13.94 < .001 0.135
Makeup * Glasses * Colour 4,176 13.48 < .001 0.132
Makeup * Length * Colour 4,176 14.13 < .001 0.137
Makeup * Colour * Genre 4,176 16.85 < .001 0.159
Makeup * Glasses * Length * Colour 4,176 9.52 < .001 0.097
Makeup * Glasses * Colour * Genre 4,176 22.26 < .001 0.200

Note. Within subject effects, Repeated Measures ANOVA.

Figure 3 
Judged probability as a function of: make-up x genre

Figure 4
Judged probability as a function of: make-up x hair colour
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no effect for black-haired women (M =  6.73, SE = 0.182), 
but it influences the judgements for brown-haired (M =  6.24,  
SE = 0.184), and blonde (M =  5,37, SE = 0.202), thus causing 
a significant difference between the three hair colour  
(p < .001); on the contrary, heavy make-up lowers the 
perceived competence of black- (M = 6.06, SE = 0.171) 
and brown-haired (M = 5.89, SE = 0.12), but unexpectedly 
increases the perceived competence of blonde women  
(M =  5.66. SE = 0.202), thus resulting in a general equality 
between the three.

Another effect is between Hair Length and Hair Colour  
(F = 8.31, p < .001, reported in Figure 6), with long blonde hair 
receiving the lowest score (M = 5.61, SE = 0.147). Interestingly, 
only for blondes, short hair increases the scores (M = 5.89,  
SE = 0.135, Tukey correction p < .001). For black and brown-
haired long or short hair makes little to no difference. 

The interaction between Make-up X Glasses X Hair Colour 
(F = 7.85, p < .001) in Figure 7 shows that wearing glasses 
and no make-up is “the best combination” for all Colour 
conditions. Brown-haired wearing glasses and no make-
up is the most plausible scientist or novelist with M = 7.63,  
SE = 0.132 against the M = 7.53, SE = 0.146 of black-haired and 
the M = 6.42, SE = 0.156 of blondes (with Tukey correction 
p < .001 for blonde while a p = 1.000 for black and brown, 
showing no difference), once again being the least plausible 
authors. Interestingly, the negative effect of heavy make-up, 
which was high for both brown- and black-haired wearing 
glasses (M = 6.06; M = 5.96, respectively) was practically 
absent for blonde women, for which wearing glasses with 
the three different styles of make-up was judged as almost 
equally (M = 6.42, SE = 0.156; M = 6.19, SE = 0.178; M = 5.99, 
SE = 0.192 respectively no make-up, light and heavy).

The interaction Glasses X Genre  (F =  8.10, p  = .007) 
reflects the aforementioned result where the moderating effect 
of glasses on genre raises the average for both scientific and 
literary texts, with M = 5.70, SE = 0.153 for science when not 
wearing glasses against M = 6.68, SE = 0.162 when wearing 
glasses. Same improvement for Literature with M = 5.88,  
SE = 0.148 without glasses and M = 6.47, SE = 0.127  
with glasses.

The higher order interactions between Make-up X 
Glasses X Hair Length X Hair Colour (F = 4.98, p < .001) 
and Make-up X Glasses X Hair Colour X Genre (F = 9.15,  
p < .001) could be easily understood by looking at the three 
levels interactions reported above.

Discussion

Paradoxically, the first interesting result of this study 
emerges from the absence of a main effect for Genre. This put 
in evidence the absence of peculiar differences in scientific 
or literary culture when associated with a woman, all else 
being equal. Hence, from these data we cannot confirm the 
GSS, intended as women being more likely associated with 
humanities and arts than sciences (cfr. Nosek et al., 2002) and 
being instead in favour of recent findings (Eagly et al., 2019), 
confirming that stereotypes could be flexible to changes in 
social roles.  However the interaction between Make-up and 
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participants.

Figure 5
Judged probability as a function of: make-up x hair colour 
x genre.

Note. Error bars represent the standard errors of means across 
participants.

Note. Error bars represent the standard errors of means across 
participants.

Figure 6 
Judged probability as a function of: hair length x hair 
colour

Figure 7 
Judged probability as a function of: make-up x glasses x 
hair colour
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this can have a perceptual meaning, of course combined 
with the dumb blonde stereotype: shorter hair equals to less 
amount of perceived colour, hence to a lower activation of the 
dumb blonde effect (which remain present).

Experiment 2

In this second experiment with male face stimuli we 
expect, in relation to the gender-science stereotype, a 
significant difference favouring the scientific culture, with 
a more probable association of the male gender with the 
scientific abstract rather than the novel’s plot. However, if, 
as we hypothesize, the dumb blonde effect is gender related, 
this effect should not be present with male faces as stimuli. 
Despite current literature hasn’t investigated the ‘’dumb 
blonde’’ stereotype on male population, we expect lower 
scores for blonde men on the probability of authorship of both 
texts (novel’s plot and abstract). We expect the face wearing 
glasses to be associated with a higher probability to both 
texts. As detailed in the Introduction section, we replaced 
the variable ‘’make-up’’ with ‘’beard’’ and we expect an 
effect although we cannot predict in which direction: a short, 
groomed beard might be assimilated to the ‘heavy make-up’’ 
variable (speculatively speaking, as in a more vain attitude, 
hence less competent) or on the contrary it could enhance the 
perceived masculinity and be considered as more probable 
to be a scientist, according to the gender-science stereotype.

Methods

Participants

The same 45 participants (25 females) from Experiment 
1 took part in the experiment, being either undergraduate 
students from the University of Milano-Bicocca who received 
course credits for their participation in the study or personal 
contacts of the experimenter recruited by word of mouth. 
The participants’ age ranged from 21 to 31 years of age  
(M = 25.6, SD = 2.71). Sample size was estimated through 
a power analysis, calculated using the statistical software 
G*Power (ver. 3.1.9.4) planning a repeated measures ANOVA 
with a small effect size ( f = .10, α = .05, power = .80).

The order of presentation of the two experiments has been 
counterbalanced between subjects.

All 45 participants had normal or corrected-to-normal 
vision and were unaware of the study’s purpose. They signed 
the informed consent before partaking in the experiment. 
None of them withdrew and none of the data have  
been discarded.

Genre tells us that this effect still remains to some extent, 
considering that women wearing heavy make-up are more 
likely considered novel writers than scientists. This effect, 
if considered in light of the fact that the use of make-up 
enhances perceived femininity, is in favour of the hidden 
presence of GSS as a gender bias.

We found a main effect of ‘’Make-up’’, which greatly 
affects the likelihood of authorships of both genres, with the 
dark make-up being associated with the lowest scores, while 
not wearing any seems the desirable choice when evaluating 
the likelihood, where the light make-up is between the 
previous two, confirming that wearing no make-up increases 
the perceived competence. 

Consistently with the previous literature (Hellstrom 
& Tekle, 1994) we obtained a main effect of ‘’Glasses’’, 
increasing the overall scores when present. 

Another expected result comes from the main effect of 
‘’Hair Colour’’, which is consistent with the ‘’dumb blonde’’ 
stereotype, with blonde women receiving lower scores than 
brown- or black-haired women. 

Differently from what expected, blonde women are not 
likely to be a novel writer as compared to other hair-coloured 
women (i.e. no interaction between hair colour and genre has 
been found), although hair colour presents some interesting 
interactions with other variables. 

As for the interactions Make-up X Genre and Make-
up X Hair-Colour X Genre it is notable to point out that, 
although the presence of make-up is detrimental in every 
situation, the association of dark make-up with blonde hair 
is the combination that leads to the lowest scores, especially 
with the scientific paper, while these negative effects are 
less severe for literature. Not wearing any make-up highly 
enhances the likelihood of authorship, again, especially for 
the scientific text. 

As mentioned before, we can see the positive effect of 
glasses in both genres, confirming pre-existing literature 
(Hellstrom & Tekle, 1994), and, regarding the interaction 
between make-up, glasses and hair colour, we can see that 
make-up always affects and moderates the positive effect 
of the glasses. More interestingly, however, we can see how 
only when associated with blonde hair the positive effects of 
wearing glasses somehow cancel the negative effects of make-
up: not  wearing any make-up or wearing dark or light make-
up makes little to no difference when glasses are present. One 
of the possible explanations is of perceptual nature: the high 
contrast of dark make-up for blonde women and that of the 
glasses (with a dark frame) are equally perceived and elicit the 
same level of colour contrast perception, levelling them out, 
with no notable positive or negative effect ultimately elicited. 
Being the first time that this “perceptual” hypothesis has been 
tested, this explanation should be furtherly tested with more 
experiments explicitly addressing it, also in light of the fact 
that stereotypes, being  a very complex issue, are likely to be 
formed based on a variety of different characteristics.

Lastly, it is worthwhile mentioning another interaction 
which has a perceptual valence, which is the Hair Length X 
Hair Colour: while hair length does not make any meaningful 
difference between black and brown hair, it has a notable 
effect on blonde hair, with short hair on blonde individuals 
highly increasing the likelihood of authorship. We believe 

Figure 8 
Examples of stimuli presented in Experiment 2

Face perception and gender-science stereotype



176

Stimuli

Stimuli consisted of photographs of a male face modified 
by hair colour (brown, black, blonde), beard (shaved, stubble, 
full beard), hair length (short, long), glasses (present, absent). 
In Figure 8, some examples of stimuli are reported. The 
original photograph has been generated by ‘’This Person 
Does Not Exist’’, which is a random face generator based 
on an Artificial Intelligence freely available on the web 
(https://thispersondoesnotexist.com) and it was consequently 
modified using the graphic tools present in the FaceApp 
software. Overall, from the interaction of the aforementioned 
variables we obtained 36 photographs (3x3x2x2). 

Each photograph was then associated and presented once 
with an abstract of a scientific paper (adapted and translated 
from Benci & Fortunato, 1988) and once with a made-up plot 
of a novel, raising the total number of presented stimuli to 72.

Procedure

Participants were tested individually in a dimly lit room. 
They were sitting approximately 60 cm in front of the computer 
monitor (14 inches display, 1920x1080 pixels, 60Hz refresh 
rate) where the 72 trials were presented in a randomised 
order at the centre of the computer monitor with either the 
abstract or the novel’s plot below. Participants were asked to 
look at the photograph and, after reading the text below the 
photograph, to rate on a 10-point Likert scale the probability 
that the person depicted in the photograph was the author of 
the text. Responses were given verbally and recorded by the 
experimenter. After each response was given, participants 
moved to the next stimulus by pressing the spacebar. No time 
constraints were given. The total duration of the experiment 
was approximately 10 minutes.

Results

Table 2
Experiment 2 variables and significant interactions

Variables df F P η2p
Beard 2,88 19.94 < .001 0.312
Glasses 1,44 61.28 < .001 0.582
Colour 2,88 56.64 < .001 0.563
Genre 1,44 31.85 < .001 0.420
Beard * Genre 2,88 5.01 0.009 0.102
Beard * Colour 4,176 4.45 0.002 0.092
Length * Colour 2,88 11.35 < .001      0.205
Glasses * Genre 1,44 17.16 < .001 0.281
Beard * Glasses * Colour 4,176 6.97 < .001 0.137
Beard * Length * Colour 4,176 4.32 0.002 0.089
Glasses * Colour * Genre 2,88 5.53 0.005 0.112
Beard * Glasses * Colour * Genre 4,176 3.80 0.005 0.079
Beard * Glasses * Length * Colour * Genre 4,176 4.95 < .001 0.101

Note. Within subject effects, Repeated Measures ANOVA.

Figure 9
Judged probability as a function of: beard x genre
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Figure 10
Judged probability as a function of: beard x hair colour
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blonde hair receive the lowest scores (M = 5.79, SE = 0.152) 
but at the same time blonde is the only colour that shows an 
increase with short hair (M = 6.23, SE = 0.151), while for other 
two colours there is almost no difference between long and  
short hair.

We can see, same as in Experiment 1, a strong effect of 
Glasses X Genre (F = 17.16, p <.001), showing an increase in 
scores for both genres when wearing glasses. 

Another result is shown in figure 11, with the interaction 
between Beard X Glasses X Hair Colour (F = 6.97, p <.001). 
More specifically we see that black haired men with a full 
beard wearing glasses are the ones getting the highest scores 
with M = 7.66, SE = 0.164, against the fully shaved blonde 
men wearing no glasses (M = 5.18, SE = 0.225). Overall, 
wearing glasses raises every score within every interaction, 
with blonde hair and shaved beard being the lowest in every 
condition.

In the last graph (Figure 12) we reported the Glasses X 
Hair Colour X Genre (F = 5.53, p  = .005) interaction, showing 
that men wearing glasses with black hair are associated more 
to science (M = 7.52, SE = 0.147) than literature (M = 6.83,  
SE = 0.139), while blonde men with no glasses received 
the lowest scores for science (M = 5.63, SE = 0.169) and for 
literature (M = 5.73, SE = 0.173).

Discussion

With the results from Experiment 2 we can notice the 
presence of a main effect of ‘’Genre’’ here, which has not 
been found in Exp.1, where only female faces were shown. 
Men seem to be generally perceived as more likely to be 
scientists than novel writers, in line with the GSS. Moreover, 
the main effect of Beard tells us that a full beard has a strong 
impact in positively evaluating the likelihood of both genres, 
while not having any beard is the least optimal condition and 
wearing a stubble beard is between the two conditions. This 
result is in line with the study by Bakmazian (2014), showing 
an association between the presence of beard and perceived 
trustworthiness: here we found a similar association between 
beard and perceived competence. Furthermore, the presence 
of a full beard has a higher impact on the likelihood of science 

A preliminary t-test was run to compare results obtained 
from male and female participants. No differences were found; 
thus, we collapsed data from the whole pool of participants. 
A Repeated Measures ANOVA (3x3x2x2x2) was run to test 
our hypotheses. In Table 2 all the significant main effects and 
interactions are reported, together with the effect size.

The main effect of Beard shows that pictures of 
men without beard receive the lowest scores (M = 5.96,  
SE = 0.177), men with a stubble beard have overall lower 
scores (M = 6.33, SE = 0.147) and lastly full beard received 
the highest scores (M = 6.88, SE = 0.125).

The main effect of Glasses shows that men wearing 
glasses received significantly higher scores (M = 6.75,  
SE = 0.124) than men not wearing glasses (M = 6.04,  
SE = 0.143). 

The main effect of Genre, tells us how Science receives 
higher scores (M = 6.64, SE = 0.130) than Literature  
(M = 6.14, SE = 0.136).

Lastly, the main effect of Hair Colour shows black hair 
associated with the highest scores (M = 6.78, SE = 0.123), 
followed by brown hair with lower scores (M = 6.39,  
SE = 0.133) and lastly with blonde hair receiving the lowest 
scores of all (M = 6.01, SE = 0.140).

In Figure 9 we can see the interaction Beard X Genre  
(F = 5.03, p  = .009) with a full beard significantly increasing 
the authorship of scientific texts with M = 7.29, SE = 0.143 
against M = 6.46, SE = 0.155 for the stubble and M = 6.18,  
SE = 0.171 for shaved men. With the Literature genre the 
result follows the same trend but with overall lower scores 
than science.

In Figure 10 is reported the interaction between Beard and 
Hair Colour (F =  4,45, p  = .002) with black hair and a full 
beard being associated with higher probability of authorship 
(M = 7.31, SE = 0.139) independently on the text genre, against 
the M = 6.59, SE = 0.156 for black hair and stubble, and  
M = 6.43, SE = 0.187 for black hair shaved beard. The same 
trend is present for brown hair as well, but blonde hair 
with shaved beard received the lowest scores (M = 5.42,  
SE = 0.193).

We can see the interaction between Hair Length X Hair 
Colour (F =  11.35, p <.001) where we can see that long 

Figure 11
Judged probability as a function of: beard x glasses x  
hair colour

Figure 12
Judged probability as a function of: glasses x hair colour x 
genre
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is not present in the literature and needs at least a dedicated 
experiment.

Thus, in light of our results, we cannot say that we have 
reached equity between men and women in western society (as 
reported by Eagly et al., 2019): our study shows how women 
are always receiving lower scores than men (M = 6.39 for 
male, M = 6.18 for female) and start from a disadvantageous 
position, with more severe detrimental effects of both blonde 
hair and make-up. Furthermore, men are still considered as 
more inclined towards science than liberal arts. Nonetheless, 
some components or traits of the gender-science stereotype 
might be changing alongside culture and society. Another 
interesting point about this stereotype is that through the 
Make-up X Genre interaction we can see how the academic 
bias still remains with women wearing heavy make-up 
(hence higher contrast and higher perceived femininity) less 
penalised when associated to Literature, meaning that to a 
certain extent a woman is more of a novelist than a scientist, 
despite her looks. However, if our hypothesis that the gender-
science stereotype has at least changed in its components, 
we must also be aware of what direction the stereotype is 
headed, so that we can understand what elicits our reactions 
to be able to avoid acting on our stereotypes. Of course, 
gender stereotypes, as any other kind of stereotype, are still 
present and we cannot ignore the fact that every society has 
a way of depicting men and women and these depictions are 
culturally generated or moderated (Cuddy et al., 2015), but 
other origins are perceptual and extracted automatically and 
this will probably persist through generations. It is true that 
perception has also an environmental and cultural basis, but 
it still works as an immediate source of information, and it is 
emblematic how participants of this study, especially those 
in Exp.1 complained about how bad and superficial they felt 
for giving women with make-up very low probabilities of 
authorship. On the other hand, when judging male faces in 
Exp.2 they were complaining about the difficulty in giving 
scores to faces that appeared all equally probable, showing 
in this way the presence of the stereotype (no difficulty was 
reported in Exp.1).

For more considerations on the perceptual nature of this 
study the most important and unexpected result is that the 
combination of glasses and make-up on blonde hair elicited 
a sort of ‘’levelling out’’ on the stereotypical activation. As 
mentioned above we believe this is due to a strong perceptual 
component, and it’s most probably due to the black frame of 
the glasses which has a high contrast, somehow assimilated 
to the high contrast of heavy make-up. However, to further 
test this supposed prevalence of perception over stereotype it 
would be useful, in future studies, to use glasses with a white 
or transparent frame to see if the change in make-up will elicit 
any changes in evaluation. However, we must not demote the 
‘’cultural’’ stereotypes because in Exp.2, while our original 
intention was to compare the perceptual contrast of the make-
up with the presence of a beard on men (i.e. heavy make-
up equals full beard), we found opposite results, suggesting 
that the perceptual factor is not the only possible explanation. 
Results that are in line not only with the stereotypical image 
of a bearded scholar, but also with our original idea that 
increasing the perceived femininity (or masculinity in the 

as compared to literature, meaning that wearing a beard 
(which is known as increasing the perceived masculinity, 
as reported by Dixson et al., 2005) enhances the GSS. Same 
as before, the main effect of ‘’Glasses’’ confirms previous 
literature (Hellstrom & Tekle, 1994) and, more interestingly, 
the main effect of ‘’Hair Colour’’ confirms the dumb blonde 
effect to be present in men as well. 

According to this result we are led to believe that the 
‘’dumb blonde’’ bias is not gender-related, differently from 
what we expected. As for the interactions we can see more in 
detail how ‘’Beard’’ and “Genre’’ interact with one another. 
Although for both of them a full beard is the best solution 
to receive higher scores, we can notice that “Literature’’ is 
always lower than “Science’’, in line with the main effect 
of  “Genre’’, but the increasing curve for science is steeper, 
meaning that a full beard increases the likelihood of being 
a scientist more than it increases the likelihood of being a 
novelist. We believe that this result shows the strength of the 
stereotypical scientist as being a man with a beard, enhancing 
this stereotype because of increasing masculine appearance. 
For ‘’Hair Length’’ X ‘’Colour’’ it’s important, as mentioned 
above, to notice how the results are almost identical for the 
two experiments, showing how a possible explanation is a 
strong perceptual effect of hair length for the dumb blonde 
stereotype activation, which we think is perceptually based.

General discussion

In conclusion, even if we did not find a GSS for women 
from Experiment 1, the effect was present for men in 
Experiment 2 and somehow present even in Exp.1. Indeed, 
it is worthwhile noticing that also in Exp.1 the gender-
science stereotype persists when associated with certain 
features that carry strong biased characteristics and strongly 
feminine, such as make-up or blonde hair. Although it would 
be interesting to analyse and compare data from the two 
experiments, the power analysis (f = .10, α = .05, power = .80) 
tells us that we need more participants (n = 82) to run a mixed 
Anova on both experiements. For this reason, we limit our 
comparison, for the moment, to a qualitative analysis of the 
differences between the two experiments, keeping in mind 
that our discussion is corroborated by statistical analyses 
separately run for each experiment. It is worth reminding that 
existing literature usually addresses this issue by studying 
only female gender, thus the fact that we could compare two 
genders, at least qualitatively, is a plus and not a disatvantage. 
Furthermore, the presence of the GSS in Experiment 2 (and in 
Exp. 1 for blond women) substantiate our reasoning.

Women are generally considered less competent than men 
in science (M = 6.19 in science for women and M = 6.64 for 
men) but slightly more competent in humanities (M = 6.17 in 
literature for women and M = 6.14 for men)according to the 
mean results shown. However, this difference needs further 
investigation, also in light of the fact that men with a full 
beard are more likely to be considered “scientists”, which 
could be due to the “higher masculinity” of bearded men 
but also to a possible (and not tested here) effect of a sort of 
“good scientist stereotype”, according to which the scientist 
is: a) male b) old and c) bearded. This alternative hypothesis 
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case of the second experiment) will enhance the activation 
of the related gender stereotypes. So, it’s not only being a 
woman or a man that influences our judgement of them, but 
also ‘’how much’’ women (i.e. feminine) or men (masculine) 
they are. 

However, we must not forget that this is the first attempt at 
studying how all these variables and characteristics interact 
with one another so it would be beneficial to continue in 
this path. Moreover, this research used explicit measures, 
meaning that we directly asked participants to evaluate the 
pictures with no time constraints, which of course could lead 
to some suppression of the stereotypes and perceptions due 
to the social desirability bias. It is then even more interesting 
that, in a context of high social desirability (participants 
were sitting next to the experimenter), we obtained these 
gender biased results; with an implicit measure we would 
probably obtain the same results, if not stronger. Of course, 
this statement should be tested with a dedicated experimental 
protocol. Moreover, a suggestion for future studies would be 
to investigate how different fields of science and literature 
elicit different stereotypes (e.g., romance novels can be 
stereotypically associated to women more easily than crime 
stories or documentaries).

An ending note worth of mention is that we have found 
no difference in participants’ results based on their gender, 
meaning that these stereotypes seem to be equally present in 
men and women.

We can conclude by saying that we will always have to 
deal with stereotypes because as mentioned above they are a 
way to understand the world we live in, in a timely manner and 
help us in our daily life. What this research proposes to do is 
to offer a means to reflect on some features that trigger these 
gender stereotypes and try to avoid acting on them. And most 
importantly this is not and does not want to be an incentive 
for women to adapt and conform to these stereotypes. On 
the contrary, we do believe that gender stereotypes could 
be better avoided when better known, instead of denying  
their existence.
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Appendices

Abstract of the scientific paper

An Eigenvalue problem for the Schrödinger-
Maxwell equations

In this paper we study the eigenvalue problem for the 
Schrödinger operator coupled with the electromagnetic field 
E, H. Here we do not assume that the electromagnetic field is 
assigned, then we have to study a system of equations whose 
unknowns are the wave function ψ  =  ψ(x, t) and the gauge 
potentials A  =  A(x, t), φ  =  φ(x, t) related to E, H. We want 
to investigate the case in which A and φ do not depend on 
the time t and ψ(x, t)  =  u(x)e iωt, where u real function and 
ω a real number. In this situation we can assume A  =  0 and 
we are reduced to study the existence of real numbers ω and 
real functions u, φ satisfying the system – 1/2 ∆u − φu  =  ωu,  
∆φ  =  4πu2 with the boundary and normalizing conditions: 
u(x)  =  0, φ(x)  =  g on ∂Ω

Plot of the novel

The Mr. Redford Case

In a lazy summer day Charles Parker, detective of the 
charming town of Oaksfield, receives a phone call that will 
forever change his life: Thomas Redford, the richest and 
most distinguished citizen has been found dead in the heart 
of the forest. More than a crime scene, Charles is faced with 
an actual sacrificial rite that is rooted in the long-forgotten 
history of Oaksfield. Between ancient pagan traditions and 
contemporary family disputes, Charles Parker will uncover a 
disturbing truth that many are not ready to accept.  
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