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Abstract
Gender-related acoustic features of voices may play a role in perceived aptitude for 
academic subjects and occupations. In the present study, parents and teachers rated the 
perceived competence of children they did not know with respect to a range of gender-
stereotyped academic subjects and future possible occupations. Ratings were based solely 
on re-synthesized recordings of 8 children (4 girls, 4 boys) saying a single sentence. 
Voice manipulations involved changing the spacing between vocal resonances (formants), 
which affects perceived vocal tract length. Resynthesis involved changing format spacing 
only, either to the mean for each gender in the larger group from which the four speak-
ers had been selected, or to one standard deviation above or below that mean, keeping 
fundamental frequency (voice pitch) unchanged. In Experiment 1, the speakers were rated 
for perceived competence in academic subjects by 61 parents and 38 teachers of children 
of a similar age to the speakers. Results showed that lowered or raised voices led to rat-
ings of different levels of competence in traditionally masculine-stereotyped or feminine-
stereotyped academic subjects, although the effects were clearer for boy speakers than for 
girl speakers. In Experiment 2, the speakers were rated for perceived competence in future 
occupations by 49 parents and 50 teachers. Results showed that perceptions of both boys’ 
and girls’ aptitude for gender-stereotyped occupations were even more clearly affected 
in stereotypical ways by the raised or lowered voices. The results have implications for 
possible interventions with adults to prevent unintentional stereotyping of children, and 
also point to the value of this method as an implicit measure of parents’ and teachers’ 
stereotyping of academic subjects and occupations.
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Introduction

The role of the voice in shaping impressions about speakers has been widely acknowledged. 
It serves as a crucial source of information for perceiving stable characteristics like size 
(Pawelec et al., 2022; Pisanski et al., 2014; Pisanski & Bryant, 2019), age (Ptacek & Sander, 
1966) or sexual orientation (Suire et al., 2020). Furthermore, the voice conveys dynamic 
characteristics, including attributions of speakers’ dominance, trustworthiness, and affective 
states (Gulz et al., 2007).

Key vocal features studied in relation to impression formation are sex-dimorphic traits, 
with men speaking with lower fundamental frequency and vocal tract resonances than 
women, resulting in a deeper, lower-pitched and more baritone voice. Numerous studies 
have explored how gender-related femininity and masculinity cues in the voice influence 
judgments in a manner that aligns with prevalent gender-based stereotypes. Similar to 
research findings regarding physical appearance (Little, 2014; Re & Rule, 2017; Rule & 
Ambady, 2009; Sczesny et al., 2006; Todorov et al., 2005), speakers possessing masculine 
voices, characterized by lower pitch, are frequently associated with positive personality 
attributes such as competence and leadership (see, for example, Gulz et al., 2007; Nass 
& Brave, 2005; Reeves & Nass, 1996). Stereotypical judgments of occupational compe-
tence based on vocal characteristics, commonly observed in adults (e.g., Devers & Meeks, 
2024), have also been found in pre-pubertal children (Cartei et al., 2021). The significance 
of impressions of competence is underscored by their potential to influence consequential 
social outcomes. This impact is evident in decisions such as hiring individuals for specific 
job roles (e.g., Claeys & Cauberghe, 2014; Fasoli & Hegarty, 2020) or voting for candidates 
in elections (Tigue et al., 2012).

Existing research has exclusively focused on attributions of competence based on adult 
voice sex dimorphism. However, children's voices also exhibit sexual dimorphism: before 
puberty, boys exhibit lower vocal tract resonances than girls, despite having the same pitch 
(Cartei et al., 2014), and this occurs without corresponding anatomical differences in the 
vocal apparatus between the two sexes (Fitch & Giedd, 1999). These variations are primar-
ily associated with different spacings between formant frequencies, with wider spacings 
corresponding to higher, more feminine-sounding voices, and narrower spacings corre-
sponding to lower, more masculine-sounding voices. Such variations in vocal characteris-
tics may play a role in shaping gender-biased perceptions of children, including assessments 
of competence. Although no study has specifically examined competence, a prior investiga-
tion (Cartei et al., 2019a, 2019b) discovered that adult listeners spontaneously associated 
stereotypical play interests and friendship preferences of a child character with masculin-
ized voices and feminized voices, pointing to adults’ susceptibility to vocal cues in children. 
Our study aims to bridge this gap by directly examining how voice variation in masculinity 
and femininity has an impact on adults’ stereotyping of children in relation to present aca-
demic competence and future occupational competence. The adults in question were parents 
and teachers of children of a similar age to the children whose voices they heard, but they 
did not know the child speakers of the stimuli used in the experiments.

We specifically chose to concentrate on teachers and parents given their paramount roles 
in the lives of primary school children. Researchers argue that the gender gap is due to 
gender bias, where certain subjects are linked to traditional gender stereotypes, discourag-
ing children from pursuing non-traditional careers. For instance, a prevailing stereotype 
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among children's primary influencers—teachers and parents—is the belief that girls are 
inherently less proficient in mathematics than boys (Gunderson et al., 2012; Hand et al., 
2017; Herbert & Stipek, 2005). Another longitudinal study found that parents' early gender-
stereotyped expectations for their adolescent children's occupational achievements strongly 
correlate with the children's actual career decisions as adults (Jacobs et al., 2006). Our cur-
rent study aims to deepen our understanding of how variations in children's voices affect 
societal expectations and evaluations of their abilities and future career paths. Specifically, 
we examine how parents and teachers perceive the competence of unfamiliar children in tra-
ditionally feminine and masculine school subjects and their potential careers. Importantly, 
our focus is on children before the vocal apparatus undergoes dimorphism, unlike the previ-
ously mentioned study of adolescents.

In the two experiments reported below, parents and teachers are asked to rate the per-
ceived competence of resynthesized girls’ and boys’ voices (with formant spacings either at 
mean level, 1 standard deviation above the mean, or 1 standard deviation below the mean) 
in relation to competence for a set of traditionally masculine-stereotyped and feminine-ste-
reotyped academic subjects (Experiment 1) and occupations (Experiment 2). Based on the 
literature mentioned above, it was predicted that the manipulation of vocal cues would affect 
perceptions of competence in stereotypical ways. In general, raised voices were expected 
to be associated with greater perceived competence in feminine-stereotyped subjects or 
occupations and poorer perceived competence in masculine-stereotyped subjects or occupa-
tions, whereas the opposite was expected for lowered voices. Given that patterns of gender 
stereotypes may be shifting in relation to both academic subjects and occupations (e.g., 
Charlesworth & Banaji, 2021), we also anticipated that there may be more subtle interac-
tions between the sex of speaker (boy vs. girl), the listener role (parent vs. teacher), and the 
gender-stereotyping of the subject or occupation, but we did not have specific hypotheses 
about these interactions.

The methods for the two experiments mirrored each other and so are described together 
below.

Methods

Participants

Parents and teachers with no history of hearing impairments were recruited via school news-
letters in two village primary schools in South-East England and via social media. A total 
of 61 parents (M age = 43.7; SD = 7.5; 30 women) and 38 teachers (M age = 33; SD = 8.4; 
26 women) took part in Experiment 1 (school subject competence), and 50 teachers (M 
age = 38; SD = 10.2; 41 women) and 49 parents (M age = 50.8; SD = 11.8; 29 women) took 
part in Experiment 2 (occupational competence). Sample sizes were determined pragmati-
cally based on recruitment feasibility and in line with previous studies using similar voice-
rating paradigms (e.g., Cartei et al., 2019a, 2019b), which typically report robust effects 
with comparable participant numbers.

A between-subjects design (different groups of participants completed Experiment 1 
versus Experiment 2) was chosen to minimize fatigue and respondent bias effects. All par-
ticipants gave written consent and were debriefed after each study. Ethical approval was 
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obtained from the University of Sussex Science and Technology Cross-Schools Research 
Ethics Committee (reference: ER/VC44/27).

Speaker Selection

Eight child speakers of British English (4 girls, mean age = 9 years, range = 8.4–9.8) were 
selected from a larger database of 40 8–9 year-old children (23 girls) described in Cartei et 
al. (2020a) who had completed an additional task (saying “Where were you a year ago?”) 
that was not analyzed in the original publication.

For boys, the selected speakers had fundamental frequencies (F0s) of 229, 230, 232, and 
234 Hz. For girls, the selected speakers had F0s of 233, 234, 236, and 237 Hz. The children 
were not known to the parents and teachers, described above, who made the judgements.

Voice Re-synthesis

We used a standard speech-processing technique (PSOLA algorithm in PRAAT 6.0.28) 
to create three versions of each child speaker’s voice that differed in how “masculine” or 
“feminine” they sounded. This was done by adjusting the spacing of vocal resonances (for-
mant spacing: Delta F or DF), which listeners interpret as differences in vocal tract length, 
without altering other aspects of the sound (in particular, F0 was not manipulated).1 We 
chose mean DF values of 1406.9 (equivalent vocal tract length 12.43 cm) (raised), 1341.5 
(13.04 cm) (mid), 1276.1 (13.7 cm) (lowered) for boys, 1465.1 (11.9 cm) (raised), 1382.4 
(12.6 cm) (mid), 1299.6 cm (13.5 cm) (lowered) for girls, based on the mean DF ± 1 SD as 
measured in our samples (SD for girls: 82.7 Hz, for boys: 65.4 Hz).

School Subjects and Occupations

The feminine school subjects were art, literacy, and music, and the masculine school sub-
jects were science, computing, and mathematics. The feminine occupations were babysitter, 
nursery teacher, and beautician, and the masculine occupations were builder, mechanic, 
and lorry driver. The classification of the school subjects was supported by data from, for 
example, Hand et al. (2017), Master et al. (2021), and Wood et al. (2021). The last of these 
papers includes UK data on both school subjects and occupations. Other papers from the 
previous literature, with adults and children, that guided our choice of occupations include 
Gettys and Cann (1981), Liben et al. (2002), Miller and Budd (1999), Misersky et al. (2014), 
Vervecken et al. (2013), and Wilbourn and Kee (2010). In addition, we looked at archival 
data on true gender ratios from the UK Office for National Statistics (ONS). The study was 
run before that of Canessa-Pollard et al. (2022) was completed, so we could not base our 
choice of occupations on their results. In that study, we collected children’s ratings of the 
gender-stereotyped occupations we were considering for use in this study. However, the six 
chosen occupations were those given most extreme ratings in that study, except that nurse 

1 Formants are the resonance frequencies of the vocal tract (the “filter”). The average distance between adja-
cent formants (ΔF) is inversely related to apparent vocal-tract length: smaller ΔF ≈ longer tract, deeper voice; 
larger ΔF ≈ shorter tract, higher-pitched voice. In pre-pubertal children, perceived gender differences arise 
mainly from ΔF rather than fundamental frequency (F0, the “source”). Manipulating ΔF therefore changes 
the timbre and perceived speaker size/gender expression without altering pitch (F0). The resulting utterances 
have parameters within the normal range of children of this age and sound natural.
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and dancer would have replaced beautician and babysitter as slightly more stereotypically 
feminine occupations (see Appendix for that study 1-s2.0-S0001879122000148-mmc1.
docx).

Playback Procedure

Participants sat individually in a quiet room either at the University of Sussex, or in their 
own home with the researcher present to ensure standardized conditions.

The voice stimuli were played back one at a time from a laptop through Sennheiser HD 
201 professional headphones at a constant, pre-set volume. For each voice stimulus, partici-
pants were told they would listen to unknown child speakers, and they would be asked to 
rate how good or bad they thought that child was at a specific school subject (experiment 1) 
or occupation (experiment 2).

The question asked of the participants was “Please rate how good or bad this 9 YEAR-
OLD BOY/GIRL would be at this school subject/job on a scale from 1 (very bad) to 5 (very 
good)”. All instructions and rating scales (as labelled radio buttons) were presented on the 
computer screen. Each listener rated all the voice stimuli in two successive blocks, one with 
all 12 voice stimuli from the 4 boy speakers, and one with all 12 voice stimuli from the 4 
girl speakers. So, voice stimuli were blocked by the gender of the speaker. Block order and 
stimulus presentation within each block were randomized—stimuli from the same speaker 
were not kept together. Listeners were informed of whether the speakers were girls or boys 
for each block.

Results

Statistical Analyses

Linear mixed models (LMM) fitted by maximum-likelihood estimation were used to exam-
ine the effect of voice resynthesis variant (lowered DF, mid DF, raised DF), listener’s role 
(parent, teacher), speaker’s sex, listener’s sex, school subject type or occupation type (ste-
reotypically feminine, stereotypically masculine) and their 2-way and 3-way interactions 
(as fixed factors) on ratings for competence in a school subject (Experiment 1) or a possible 
future occupation (Experiment 2). Given that listener’s sex and its interactions did not sig-
nificantly affect ratings, this factor was excluded from the final model. Separate analyses 
were conducted for boy and girl speakers, and competence rating was a scale outcome 
variable. Each model included listener identity, speaker identity and school subject or occu-
pation within school subject or occupation type as random variables. The intercept was 
allowed to vary between subjects. All pairwise comparisons were Bonferroni corrected. The 
form of the models was.

Rating ~ Role*VoiceVariant*SchoolSubjectType + (1|ListenerID) + (1|Speak-
erID) + (1|SchoolSubject).
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With Occupation replacing SchoolSubject for Experiment 2. For overall models includ-
ing both girl and boy speakers,2 an additional fixed factor of SpeakerSex was included 
(SpeakerSex* Role*VoiceVariant*SchoolSubjectType).

Results from LMMs are reported in Table 1 (school subjects) and Table 2 (occupations).
In the analyses of the four data sets defined by girl vs boy speaker and school subject 

(Experiment 1) vs occupation (Experiment 2) the main focus was on the two-way interac-
tion between the stereotype of the school subject or the occupation and the stimulus variant 
(lowered DF, mid DF, raised DF). If this interaction is significant, the numerical pattern can 
indicate whether the femininity or masculinity of the voice affects the perceived competence 
in a way that mirrors stereotypes for the subject or occupation. As described previously, the 
expected pattern would be increased competence ratings for masculine school subjects or 
occupations as voices become more masculine (from raised DF to mid DF to lowered DF) 
and increased competence ratings for feminine school subjects or occupations as voices 
become more feminine (from lowered DF to mid DF to raised DF).

2  In the analysis of School Subjects, the effect of VoiceVariant and the interaction of SubjectType with Voice-

Variant, which were significant in both the analysis for Girls and the analysis for Boys, were both signifi-
cant in the combined analysis: VoiceVariant F(2, 1406.80) = 6.79, p = 0.001; SubjectType*VoiceVariant F(2, 
1446.32) = 13.14, p < 0.001, In addition there were effects of SpeakerSex F(1, 1405.78) = 20.32, p < 0.001, and 
of SpeakerSex * VoiceVariant F(2,1405.84) = 4.99, p = 0.007. Girls received higher ratings overall, perhaps 
reflecting the perception that girls perform better in school than boys (Wong et al., 2023), and judgements 
about them were less affected, than for boys, by variations in their voices.
In the analysis of Occupations, the effect of VoiceVariant (significant in the analysis for Boys but not for Girls) 
and the interaction of OccupationType and VoiceVariant (significant in the analysis for Girls and the analy-
sis for Boys), were both significant in the combined analysis: VoiceVariant F(2, 1386.39) = 5.34, p = 0.005; 
OccupationType*VoiceVariant F(2, 1405.07) = 43.37, p < 0.001. In addition, the interaction of SpeakerSex 
and Occupation Type was significant F(1, 1405.28) = 5.32, p = 0.021.

Speaker Sex df1 df2 F p
Boy
Intercept 1 293.148 9059.113 0.000**
VoiceVariant 2 513.906 7.727 0.000**
SbjType 1 259.278 1.882 0.171
Role 1 293.148 0.509 0.476
VoiceVariant * SbjType 2 612.337 11.881 0.000**
VoiceVariant * Role 2 513.906 0.676 0.509
SbjType * Role 1 259.278 0.361 0.549
VoiceVariant * SbjType * Role 2 612.337 2.870 0.057
Girl
Intercept 1 89.945 14,300.250 0.000**
VoiceVariant 2 485.766 7.575 0.001*
SbjType 1 668.517 0.015 0.904
Role 1 89.945 0.803 0.372
VoiceVariant * SbjType 2 639.534 4.305 0.014*
VoiceVariant * Role 2 485.766 1.172 0.311
SbjType * Role 1 668.517 0.149 0.699
VoiceVariant * SbjType * Role 2 639.534 1.817 0.163

Table 1  Linear mixed models 
(LMMs) testing the (main and 
interaction) effects of speaker 
resynthesized DF (VoiceVariant: 
lowered DF, mid DF, raised DF) 
subject type (SbjType: stereo-
typically masculine, gender-neu-
tral, stereotypically feminine), 
and listener’s role (Role: teacher, 
parent) and on listeners’ ratings 
of school subject competence in 
voices presented as belonging to 
boys and girls (both rated along a 
5-point Likert scale)
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Experiment 1: School Subject Competence Ratings

The competence ratings for school subjects are shown in Fig.  1a for boy speakers and 
Fig. 1b for girl speakers, and the LMM analyses are summarized in Table 1. Differences not 
specifically mentioned were not significant.

Boys. The interaction between school subject type and voice variant was significant (see 
Table 1, top panel, F(2, 612.34) = 11.88, p < 0.001). For stereotypically feminine school sub-
jects, participants rated boys with lower DF voices (M = 3.76, SE = 0.07) as significantly less 
competent than boys with mid DF voices (M = 4.12, SE = 0.07), p < 0.001. For stereotypi-
cally masculine school subjects, boys with raised DF voices (M = 3.75, SE = 0.08) were rated 
as significantly less competent compared to boys with mid DF voices (M = 4.11, SE = 0.08) 
and masculinized voices (M = 4.24, SE = 0.08), ps < 0.001(Fig.  1a). The fact that the pat-
tern for masculine school subject did not exactly mirror the clear (numerical) pattern for 
feminine school subjects meant that, overall, boys’ mid DF voices received significantly 
higher competence ratings (M = 4.11, SE = 0.06) than raised DF voices (M = 3.86, SE = 0.05), 
p < 0.001. The main effect of voice variant was significant, F(2,513.91) = 7.73, p < 0.001. 
Nevertheless, the overall pattern was close to that expected if stereotyping of school subject 
varied with voice variant in the expected way.

Girls. The interaction between school subject type and voice variant was significant (see 
Table 1, bottom panel, F(2, 639.53) = 4.31, p < 0.05). For stereotypically feminine subjects, 
participants rated girls with lowered DF voices (M = 3.93, SE = 0.07) as significantly less 
competent than girls with mid DF voices (M = 4.36, SE = 0.08), p < 0.001 and raised DF 
voices (M = 4.24, SE = 0.07), p = 0.002. Overall, there was a significant main effect of voice 
variant on ratings of girl speakers, F(2, 485.77) = 7.58, p = 0.001): across all school sub-
jects, girls’ lowered DF voices received significantly lower competence ratings (M = 4.04, 
SE = 0.05) than raised DF voices (M = 4.21, SE = 0.05), p < 0.001, and mid DF voices 
(M = 4.27, SE = 0.06).

Speaker Sex df1 df2 F p
Boy
Intercept 1 95.797 5728.189 0.000**
VoiceVariant 2 499.100 7.829 0.000**
OccType 1 298.375 0.022 0.882
Role 1 95.797 0.013 0.911
VoiceVariant * OccType 2 634.469 25.399 0.000**
VoiceVariant * Role 2 499.100 3.773 0.024*
OccType * Role 1 298.375 0.034 0.854
VoiceVariant * OccType * Role 2 634.469 0.632 0.532
Girl
Intercept 1 85.966 5080.852 0.000**
VoiceVariant 2 438.461 1.432 0.240
OccType 1 583.370 9.491 0.002*
Role 1 85.966 0.176 0.676
VoiceVariant * OccType 2 576.195 15.558 0.000*
VoiceVariant * Role 2 438.461 1.219 0.297
OccType * Role 1 583.370 0.485 0.486
VoiceVariant * OccType * Role 2 576.195 1.487 0.227

Table 2  Linear mixed models 
(LMMs) testing the (main and 
interaction) effects of speaker 
resynthesized DF (VoiceVari-
ant: lowered DF, mid DF, raised 
DF), occupation type (OccType: 
stereotypically masculine, 
gender-neutral, stereotypically 
feminine), and listener’s role 
(Role: teacher, parent) and on 
listeners’ ratings of occupational 
competence in voices presented 
as belonging to boys and girls 
(both rated along a 5-point Likert 
scale)
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Experiment 2. Occupational Competence Ratings

The competence ratings for occupations are shown in Fig. 2a for boy speakers and Fig. 2b 
for girl speakers, and the LMM analyses are summarized in Table 2.

Boys The interaction between occupation type and voice variant was significant (see 
Table 2, top panel, F(2, 634.47) = 25.40, p < 0.001). For stereotypically feminine occupa-
tions, participants rated boys with lowered DF voices (M = 2.92, SE = 0.06) as significantly 
less competent than boys with mid DF voices (M = 3.20, SE = 0.07), p = 0.002, and raised DF 
(M = 3.21, SE = 0.07), p = 0.001. For stereotypically masculine occupations, boys with raised 
DF voices (M = 2.77, SE = 0.07) were rated as significantly less competent compared to 
boys with mid DF voices (M = 3.22, SE = 0.07), p < 0.001, and lowered DF voices (M = 3.33, 
SE = 0.07), p < 0.001.

There was also a significant interaction between voice variant and listener’s role: across 
occupation types, parents rated boys with raised DF voices (M = 2.91, SE = 0.08) as least 
competent compared to mid DF voices (M = 3.21, SE = 0.07), p < 0.001, and lowered DF 
voices (M = 3.19, SE = 0.07), p < 0.001. There was a significant main effect of voice variant 
on ratings of boy speakers across all occupations, F(2, 499.10) = 7.83, p < 0.001: Boys’ mid 
DF voices received significantly higher competence ratings (M = 3.21, SE = 0.05) than raised 
DF voices (M = 2.99, SE = 0.05), p < 0.001.

Girls The interaction between occupation type and voice variant was significant (see 
Table 2, bottom panel, F(2, 639.53) = 4.31, p < 0.05). For stereotypically feminine occupa-
tions, participants rated girls with lowered DF voices (M = 3.04, SE = 0.07) as significantly 

Fig. 1  Mean ratings of boys’ (a) and girls’ (b) competence in stereotypically feminine (F) and stereotypi-
cally masculine (M) school subjects (Experiment 1) according to voice variants (lowered, mid, and raised 
DF). Error bars represent 95% confidence intervals
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less competent than girls with raised DF voices (M = 3.36 SE = 0.07), p = 0.002, and mid DF 
voices (M = 3.35, SE = 0.07), p = 0.001. For stereotypically masculine occupations, partici-
pants rated girls with lowered DF voices (M = 3.28, SE = 0.07) as significantly more com-
petent than girls with mid DF voices (M = 3.09, SE = 0.07), p = 0.039, and raised DF voices 
(M = 2.88, SE = 0.07), p < 0.001. There was a significant main effect of occupation type on 
ratings of girl speakers: F(1, 583.37) = 9.49, p < 0.01: girls received slightly, but signifi-
cantly, higher competence ratings for the stereotypically feminine occupations (M = 3.25, 
SE = 0.05) compared to the stereotypically masculine occupations (M = 3.09, SE = 0.05), 
p = 0.002.

Discussion

This is the first study to show that parents and teachers make gender-stereotypical judg-
ments of child speakers based on variation in vocal masculinity and femininity. These 
results extend previous research which exclusively focused on adolescents’ and adults’ com-
petence based on voice variation. Overall, the results show a relation between masculine vs. 
feminine aspects of voice and judged competency in both school subjects and occupations, 
where these are gender stereotyped. The results take this form more clearly for occupational 
judgements (see Figs. 1 and 2) and we touch on possible reasons for the difference between 
occupations and school subjects below. Importantly, these results cannot be explained by 
assuming that deeper sounding voices indicated greater age and hence greater competence.

Fig. 2  Mean ratings of boys’ (a) and girls’ (b) competence in stereotypically feminine (F) and stereotypi-
cally masculine (M) occupations (Experiment 2) according to voice variants (lowered, mid, and raised 
DF). Error bars represent 95% confidence intervals
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Specifically, we found that boys with masculinized voices were rated by adults as least 
competent for stereotypically feminine school subjects and boys with feminized voices 
were rated as least competent for stereotypically masculine subjects. This pattern was repli-
cated in occupational ratings, Thus, boys whose voices went against a stereotype for either 
a school subject or an occupation received the lowest ratings.

Girls with masculinized voices were rated as the least competent in stereotypically femi-
nine school subjects, whereas voice variations did not influence ratings for masculine school 
subjects. For occupations the results for girls’ voices mirrored those for boys’ voices. Girls 
with masculinized voices were perceived as the least competent for traditionally feminine 
occupations, yet most competent among girls for traditionally masculine occupations. For 
school subjects, the results are potentially influenced by decades-old efforts to encourage 
girls' participation in STEM (Science, Technology, Engineering, and Mathematics) fields 
(Archer et al., 2013; Clark et al., 2024), which are typically stereotypically masculine, 
assuming that previous reluctance of girls to participate in these school subjects does not 
relate to lack of competence. Both parents and teachers are likely to be influenced by these 
considerations in their judgements of how well girls can perform in traditionally masculine 
school subjects. The lack of a similar moderating effect for male voices may reflect the 
fact that these educational campaigns specifically emphasize STEM subjects in schools and 
encourage girl pupils to consider them. They tend to overlook the fact that feminine subjects 
are potentially accessible to boys as well as girls. So, the idea that all boys, and particularly 
those with more masculine voices, might succeed and even excel in traditionally feminine 
school subjects may not be at the front of parents’ and teachers’ minds.

This pattern does not generalize to occupations, where stereotype effects persist for both 
girls’ and boys’ voices. Occupational ratings reveal a clear interaction between speaker gen-
der and gender roles of the type predicted: girls with masculinized voices were perceived 
as more competent in traditionally masculine jobs, whereas for boys, those with feminized 
voices received lower competence ratings. This finding aligns with findings for adult voices, 
where women's judged competence in traditionally masculine occupations is boosted if they 
have masculine voices (Devers & Meeks, 2024), indicating a need for women who want to 
succeed in these occupations to adopt masculine traits despite an increased preference for 
more feminine leadership qualities (Feenstra et al., 2023; Powell et al., 2021).

Numerically, our results showed higher competence ratings for girls than boys in future 
occupations, though the difference was not significant. This pattern does not directly reflect 
the experiences of women and men when they actually enter the workforce. Men often find 
themselves favored over women for reasons not always associated with actual competence. 
It is possible that our results were influenced by the particular set of occupations we chose. 
In addition, the judgements we elicited, about future competence of 9-year-old children in 
occupations they might adopt many years in the future are not directly related to expecta-
tions of what might happen in career paths after entering those professions.

One other aspect of the results worth noting is that ratings for occupations were lower 
than for school subjects (as shown by the descriptive statistics). An obvious reason for this 
difference, though not one that our results provide direct evidence for, is that parents and 
teachers are likely to be less confident in assessing children's future occupational compe-
tence compared to their current competence in school subjects, even, as in the present case, 
children they do not know.
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Two other factors that could influence our results are social desirability and experimental 
compliance. The former would likely make participants minimize stereotypical respond-
ing, while the latter would likely encourage them to maximize such responding, assuming 
they took the experiment to be about social stereotypes. Given that we saw stereotypical 
responding, the effects of social desirability clearly did not cancel this effect out. Partici-
pants may have been reluctant to rate girls as less competent in masculine domains, which 
could attenuate the influence of vocal cues for girls in masculine subjects and reduce vari-
ability in ratings. However, ratings for girls were only slightly less variable than those for 
boys (overall SDs 0.77 vs. 0.81). The hypothesis about social desirability might therefore 
be best addressed in future research using measures specifically designed to capture social 
desirability bias. The effect of experimental compliance cannot completely be ruled out, but 
the literature on stereotyping (e.g. Oakhill et al., 2005) suggests that it is difficult to bring 
completely under control.

Our results are based on adults’ ratings of children’s competence in current school sub-
jects and future occupations, not ratings made by the children themselves. Nevertheless, 
more generally judgements by significant adults in children’s lives may have an indirect 
influence on children themselves, for example via implicit or explicit expectations about 
their performance. To the extent that adults are not aware that their judgements are being 
influenced by aspects of the voice, a mere recognition of this fact, or some kind of implicit 
bias training, may put them in a position to avoid stereotyping based solely on voice char-
acteristics, assuming that they wish to do so. Avoidance of stereotyping on the part of adults 
could have a benefit on children’s thoughts about themselves and, for example, on the pos-
sible future careers they might consider. This in turn might influence their actual futures. 
As far as the interventions themselves are concerned, it is relatively unlikely that simply 
telling adults that their judgements are being affected by characteristics of children’s voices 
would be sufficient. Their attention would need to be drawn specifically to characteristics of 
children’s voices, how to recognize them, and how those characteristics can make children 
sound more feminine or masculine and hence to be gender stereotyped. Adults would then 
have to be made aware that those characteristics have no necessary connection to com-
petence in school subjects or occupations. Hence, they must be aware that judgements of 
competence could potentially be influenced by a combination of feminine or masculine 
characteristics of a child’s voice and gender-stereotyping of occupations, and that those 
judgements do not necessarily reflect actual competence.

A great deal is known about the general characteristics of interventions that can reduce 
stereotyping and their effectiveness both immediately and across relatively short time peri-
ods (e.g., Devine et al., 2012; Lai et al., 2014, 2016; Lenton et al., 2009; Paluck & Green, 
2009). While these findings suggest that adults’ judgments can be influenced by vocal char-
acteristics, our study does not provide direct evidence that such biases would persist when 
other cues are available, such as information about actual competence, nor that interventions 
based on voice stereotyping would be effective in real-world contexts.

This observation might temper the potential use of our task as an indicator of (uncon-
scious) gender stereotyping of academic subjects and occupations among parents and teach-
ers, or indeed by adults more generally. We know that adults do make gender-stereotypical 
judgements about children based on their vocal characteristics (Cartei et al., 2020a). Our 
task might therefore provide a simple way of making this stereotyping explicit and hence 
forming the basis for programs to correct such biases. However, although such tasks might 
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serve as a starting point for developing bias-awareness strategies, further studies are needed 
to test their feasibility and impact outside controlled conditions.

In relation to possible interventions with children, it is hard to draw any definite conclu-
sions from our results. The children’s voices were artificially manipulated, and although we 
know pre-pubertal children can modify their voices (e.g., Cartei et al., 2019a, 2019b, 2020b), 
it is not clear that they would or could easily modify them to avoid being stereotyped for 
performance in school subjects or occupations. Furthermore, it is also not clear whether 
such modification would bear any relation to their actual or potential competence in those 
subjects or occupations. And it is hard to say how any such modification might affect those 
around them, particularly parents and teachers, who were the focus of our study. Indeed, it is 
likely that any such effect would be complex and would occur over the longer term, in which 
either the children or their significant adults might respond to such modifications.

In conclusion, parents and teachers are influenced by characteristics of children’s voices 
in rating the perceived competence of those children in a range of gender-stereotyped aca-
demic subjects and future possible occupations. Because our results are based on adult judg-
ments, they have direct, though somewhat complex, implications for possible interventions 
with adults to prevent unintentional stereotyping of children. Their implications for inter-
ventions with children are less direct. Our findings might also form the basis of an implicit 
measure of parents’ and teachers’ stereotyping of academic subjects and occupations.

Acknowledgements  We are grateful to the children and adults who agreed to take part in the study, and to the 
head teachers and staff of the schools who participated.

Author Contributions  The study was conceived and developed by AG, VC-P, JO, RB and DR. VC-P imple-
mented the study and managed its execution. VC-P, LR and SA finalised the methodology, collected, anal-
ysed and provided the initial interpretation of the data. VC-P drafted the manuscript. AG refined and finalized 
the manuscriptAll authors reviewed the manuscript.

Funding  The funding was provide by the Leverhulme Trust (RPG-2016-396).

Data Availability  The data will be made available on the University of Sussex Research Data Repository 
https://sussex.figshare.com/.

Declarations

Competing Interests  The authors declare no competing interests.

Open Access   This article is licensed under a Creative Commons Attribution 4.0 International License, 
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as 
you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons 
licence, and indicate if changes were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. 
If material is not included in the article’s Creative Commons licence and your intended use is not permitted 
by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the 
copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

1 3

https://sussex.figshare.com
http://creativecommons.org/licenses/by/4.0/


Journal of Nonverbal Behavior

References

Archer, L., DeWitt, J., Osborne, J., Dillon, J., Willis, B., & Wong, B. (2013). ‘Not girly, not sexy, not glam-
orous’: Primary school girls’ and parents’ constructions of science aspirations. Pedagogy, Culture & 
Society, 21(1), 171–194. https://doi.org/10.1080/14681366.2012.748676

Canessa-Pollard, V., Reby, D., Banerjee, R., Oakhill, J., & Garnham, A. (2022). The development of explicit 
occupational gender stereotypes in children: Comparing perceived gender ratios and competence 
beliefs. Journal of Vocational Behavior, 134, Article 103703. https://doi.org/10.1016/j.jvb.2022.103703

Cartei, V., Banerjee, R., Hardouin, L., & Reby, D. (2019a). The role of sex-related voice variation in chil-
dren’s gender-role stereotype attributions. British Journal of Developmental Psychology, 37(3), 396–
409. https://doi.org/10.1111/bjdp.12281

Cartei, V., Cowles, W., Banerjee, R., & Reby, D. (2014). Control of voice gender in pre-pubertal children. 
British Journal of Developmental Psychology, 32(1), 100–106. https://doi.org/10.1111/bjdp.12027

Cartei, V., Garnham, A., Oakhill, J., Banerjee, R., Roberts, L., & Reby, D. (2019b). Children can control the 
expression of masculinity and femininity through the voice. Royal Society Open Science, 6, Article 
190656. https://doi.org/10.1098/rsos.190656

Cartei, V., Banerjee, R., Garnham, A., Oakhill, J., Roberts, L., Anns, S., Bond, R., & Reby, D. (2020a). Physi-
ological and perceptual correlates of masculinity in children’s voices. Hormones and Behavior, 117, 
Article 104616. https://doi.org/10.1016/j.yhbeh.2019.104616

Cartei, V., Oakhill, J., Garnham, A., Banerjee, R., & Reby, D. (2020b). This is what a mechanic sounds 
like: Children’s vocal control reveals implicit occupational stereotypes. Psychological Science, 31(8), 
957–967. https://doi.org/10.1177/0956797620929297

Cartei, V., Oakhill, J., Garnham, A., Banerjee, R., & Reby, D. (2021). Voice cues influence children’s assess-
ment of adults’ occupational competence. Journal of Nonverbal Behavior, 45, 281–296. ​h​t​t​p​s​:​/​/​d​o​i​.​o​r​g​
/​1​0​.​1​0​0​7​/​s​1​0​9​1​9​-​0​2​0​-​0​0​3​5​4​-​y​​​​​​​

Charlesworth, T. E. S., & Banaji, M. R. (2021). Patterns of implicit and explicit stereotypes III: Long-term 
change in gender stereotypes. Social Psychological and Personality Science, 13(1), 14–26. ​h​t​t​p​s​:​/​/​d​o​i​.​
o​r​g​/​1​0​.​1​1​7​7​/​1​9​4​8​5​5​0​6​2​0​9​8​8​4​2​5​​​​​​​

Claeys, A.-S., & Cauberghe, V. (2014). What makes crisis response strategies work? The impact of crisis 
involvement and message framing. Journal of Business Research, 67(2), 182–189. ​h​t​t​p​s​:​​/​/​d​o​i​​.​o​r​g​/​1​​0​.​1​
0​​1​6​/​j​.​​j​b​u​s​r​​e​s​.​2​0​1​​2​.​1​0​​.​0​0​5

Clark, H., Griggs, G., Cooke, K., Day-Garner, J., Clapperton, S., Whewell, E., King, V., Eddy, J., Brown, 
F., Balcar, M., Fitzgerald, D., Lowther, J., Howells, K., Edwards, L., Murray, A., Murray, P., Williams, 
R., Royal, P., & Robillard Webb, L.  (2024). Fair Play for Girls. Technical Report. The Cross-Party 
Group for a Fit and Healthy Childhood, Carradale East.

Devers, E., & Meeks, C. (2024). Gender, voice, and job stereotypes. Psychological Studies, 69(1), 69–80. 
https://doi.org/10.1007/s12646-023-00765-z

Devine, P. G., Forscher, P. S., Austin, A. J., & Cox, W. T. L. (2012). Long-term reduction in implicit race bias: 
A prejudice habit-breaking intervention. Journal of Experimental Social Psychology, 48, 1267–1278. 
https://doi.org/10.1016/j.jesp.2012.06.003

Fasoli, F., & Hegarty, P. (2020). A leader doesn’t sound lesbian! The impact of sexual orientation vocal cues 
on heterosexual persons’ first impression and hiring decision. Psychology of Women Quarterly, 44(2), 
234–255. https://doi.org/10.1177/0361684319891168

Feenstra, S., Stoker, J. I., Lammers, J., & Garretsen, H. (2023). Managerial stereotypes over time: The rise 
of feminine leadership. Gender in Management: An International Journal, 38(6), 770–783. ​h​t​t​p​s​:​/​/​d​o​i​.​
o​r​g​/​1​0​.​1​1​0​8​/​G​M​-​1​0​-​2​0​2​2​-​0​3​3​1​​​​​​​

Fitch, W. T., & Giedd, J. (1999). Morphology and development of the human vocal tract: A study using 
magnetic resonance imaging. The Journal of the Acoustical Society of America, 106, 1511–1522. ​h​t​t​p​s​
:​/​/​d​o​i​.​o​r​g​/​1​0​.​1​1​2​1​/​1​.​4​2​7​1​4​8​​​​​​​

Gettys, L. D., & Cann, A. (1981). Children’s perceptions of occupational sex stereotypes. Sex Roles, 7, 
301–308. https://doi.org/10.1007/BF00287544

Gulz, A., Ahlner, F., & Haake, M. (2007). Visual femininity and masculinity in synthetic characters & pat-
terns of affect. In Paiva, A., Prada, R. & Picard, R. (eds.), Affective Computing and Intelligent Interac-
tion (ACII) (pp. 654- 665). Lisbon, Portugal, 12–14 September.

Gunderson, E., Ramirez, G., Levine, S., & Beilock, S. (2012). The role of parents and teachers in the devel-
opment of gender-related math attitudes. Sex Roles, 66, 153–166. ​h​t​t​p​s​:​/​/​d​o​i​.​o​r​g​/​1​0​.​1​0​0​7​/​s​1​1​1​9​9​-​0​1​1​-​9​
9​9​6​-​2​​​​​​​

Hand, S., Rice, L., & Greenlee, E. (2017). Exploring teachers’ and students’ gender role bias and students’ 
confidence in STEM fields. Social. Psychology of Education, 20, 929–945. ​h​t​t​p​s​:​/​/​d​o​i​.​o​r​g​/​1​0​.​1​0​0​7​/​s​1​
1​2​1​8​-​0​1​7​-​9​4​0​8​-​8​​​​​​​

1 3

https://doi.org/10.1080/14681366.2012.748676
https://doi.org/10.1016/j.jvb.2022.103703
https://doi.org/10.1111/bjdp.12281
https://doi.org/10.1111/bjdp.12027
https://doi.org/10.1098/rsos.190656
https://doi.org/10.1016/j.yhbeh.2019.104616
https://doi.org/10.1177/0956797620929297
https://doi.org/10.1007/s10919-020-00354-y
https://doi.org/10.1007/s10919-020-00354-y
https://doi.org/10.1177/1948550620988425
https://doi.org/10.1177/1948550620988425
https://doi.org/10.1016/j.jbusres.2012.10.005
https://doi.org/10.1016/j.jbusres.2012.10.005
https://doi.org/10.1007/s12646-023-00765-z
https://doi.org/10.1016/j.jesp.2012.06.003
https://doi.org/10.1177/0361684319891168
https://doi.org/10.1108/GM-10-2022-0331
https://doi.org/10.1108/GM-10-2022-0331
https://doi.org/10.1121/1.427148
https://doi.org/10.1121/1.427148
https://doi.org/10.1007/BF00287544
https://doi.org/10.1007/s11199-011-9996-2
https://doi.org/10.1007/s11199-011-9996-2
https://doi.org/10.1007/s11218-017-9408-8
https://doi.org/10.1007/s11218-017-9408-8


Journal of Nonverbal Behavior

Herbert, J., & Stipek, D. (2005). The emergence of gender differences in children’s perceptions of their aca-
demic competence. Journal of Applied Developmental Psychology, 26(3), 276–295. ​h​t​t​p​s​:​/​/​d​o​i​.​o​r​g​/​1​0​.​
1​0​1​6​/​j​.​a​p​p​d​e​v​.​2​0​0​5​.​0​2​.​0​0​7​​​​​​​

Jacobs, J. E., Chhin, C. S., & Bleeker, M. (2006). Enduring links: Parents’ expectations and their young adult 
children’s gender-typed occupational choices. Educational Research and Evaluation, 12(4), 395–407. 
https://doi.org/10.1080/138036106765851

Lai, C. K., Marini, M., Lehr, S. A., Cerruti, C., Shin, J.-E.L., Joy-Gaba, J. A., & Nosek, B. N. (2014). Reduc-
ing implicit racial preferences: I. A comparative investigation of 17 interventions. Journal of Experi-
mental Psychology: General, 143, 1765. https://doi.org/10.1037/a0036260

Lai, C. K., Skinner, A. L., Cooley, E., Murrar, S., Brauer, M., Devos, T., & Nosek, B. A. (2016). Reducing 
implicit racial preferences: II. Intervention effectiveness across time. Journal of Experimental Psychol-
ogy: General, 145, 1001–1016. https://doi.org/10.1037/xge0000179

Lenton, A. P., Bruder, M., & Sedikides, C. (2009). A meta-analysis on the malleability of automatic gender 
stereotypes. Psychology of Women Quarterly, 33(2), 183–196. ​h​t​t​p​s​:​​/​/​d​o​i​​.​o​r​g​/​1​​0​.​1​1​​1​1​/​j​.​​1​4​7​1​-​​6​4​0​2​.​2​​0​
0​9​.​​0​1​4​8​8​.​x

Liben, L. S., Bigler, R. S., & Krogh, H. R. (2002). Language at work: Children’s gendered interpretations 
of occupational titles. Child Development, 73(3), 810–828. https://doi.org/10.1111/1467-8624.00440

Little, A. C. (2014). Facial appearance and leader choice in different contexts: Evidence for task contingent 
selection based on implicit and learned face-behaviour/face-ability associations. The Leadership Quar-
terly, 25(5), 865–874. https://doi.org/10.1016/j.leaqua.2014.04.002

Master, A., Meltzoff, A. N., & Cheryan, S. (2021). Gender stereotypes about interests start early and cause 
gender disparities in computer science and engineering. Proceedings of the National Academy of Sci-
ences, 118(48), Article e2100030118. https://doi.org/10.1073/pnas.2100030118

Miller, L., & Budd, J. (1999). The development of occupational sex-role stereotypes, occupational prefer-
ences and academic subject preferences in children at ages 8, 12 and 16. Educational Psychology, 19(1), 
17–35. https://doi.org/10.1080/0144341990190102

Misersky, J., Gygax, P. M., Canal, P., Gabriel, U., Garnham, A., Braun, F., Chiarini, T., Englund, K., Hanu-
likova, A., Öttl, A., Valdrova, J., Von Stockhausen, L., & Sczesny, S. (2014). Norms on the gender 
perception of role nouns in Czech, English, French, German, Italian, Norwegian, and Slovak. Behavior 
Research Methods, 46(3), 841–871. https://doi.org/10.3758/s13428-013-0409-z

Nass, C., & Brave, S. (2005). Wired for speech: How voice activates and advances the human-computer 
relationship. MIT Press.

Oakhill, J. V., Garnham, A., & Reynolds, D. J. (2005). Immediate activation of stereotypical gender informa-
tion in reading. Memory & Cognition, 33, 972–983. https://doi.org/10.3758/bf03193206

Paluck, E. L., & Green, D. P. (2009). Prejudice reduction: What works? A review and assessment of research 
and practice. Annual Review of Psychology, 60, 339–367. ​h​t​t​p​s​:​​/​/​d​o​i​​.​o​r​g​/​1​​0​.​1​1​​4​6​/​a​n​​n​u​r​e​v​​.​p​s​y​c​h​​.​6​0​.​​1​1​
0​7​0​7​.​1​6​3​6​0​7

Pawelec, L. P., Graja, K., & Lipowicz, A. (2022). Vocal indicators of size, shape and body composition in 
Polish men. Journal of Voice, 36(6), 878.e9-878.e22. https://doi.org/10.1016/j.jvoice.2020.09.011

Pisanski, K., & Bryant, G. A. (2019). The evolution of voice perception. In N. S. Eidsheim & K. L. Meizel 
(Eds.), The Oxford handbook of voice studies (pp. 260–300). Oxford University Press.

Pisanski, K., Fraccaro, P. J., Tigue, C. C., O’Connor, J. J. M., Röder, S., Andrews, P. W., Fink, B., DeBruine, 
L. M., Jones, B. C., & Feinberg, D. R. (2014). Vocal indicators of body size in men and women: A meta-
analysis. Animal Behaviour, 95, 89–99. ​h​t​t​p​s​:​​/​/​d​o​i​​.​o​r​g​/​1​​0​.​1​0​​1​6​/​j​.​​a​n​b​e​h​​a​v​.​2​0​1​​4​.​0​6​​.​0​1​1

Powell, G. N., Butterfield, D. A., & Jiang, X. (2021). The “good manager” over five decades: Towards an 
androgynous profile? Gender in Management: An International Journal, 36, 714–730. ​h​t​t​p​s​:​/​/​d​o​i​.​o​r​g​/​
1​0​.​1​1​0​8​/​G​M​-​0​1​-​2​0​2​1​-​0​0​2​3​​​​​​​

Ptacek, P. H., & Sander, E. K. (1966). Age recognition from voice. Journal of Speech and Hearing Research, 
9, 273–277. https://doi.org/10.1044/jshr.0902.273

Re, D. E., & Rule, N. O. (2017). Distinctive facial cues predict leadership rank and selection. Personality and 
Social Psychology Bulletin, 43, 1311–1322. https://doi.org/10.1177/0146167217712989

Reeves, B., & Nass, C. (1996). The media equation: How people treat computers, television and new media 
like real people and places. Cambridge University Press.

Rule, N. O., & Ambady, N. (2009). She’s got the look: Inferences from female chief executive officers’ faces 
predict their success. Sex Roles: A Journal of Research, 61(9–10), 644–652. ​h​t​t​p​s​:​/​/​d​o​i​.​o​r​g​/​1​0​.​1​0​0​7​/​s​1​
1​1​9​9​-​0​0​9​-​9​6​5​8​-​9​​​​​​​

Sczesny, S., Spreemann, S., & Stahlberg, D. (2006). Masculine = competent? Physical appearance and sex 
as sources of gender-stereotypic attributions. Swiss Journal of Psychology, 65(1), 15–23. ​h​t​t​p​s​:​/​/​d​o​i​.​o​r​
g​/​1​0​.​1​0​2​4​/​1​4​2​1​-​0​1​8​5​.​6​5​.​1​.​1​5​​​​​​​

1 3

https://doi.org/10.1016/j.appdev.2005.02.007
https://doi.org/10.1016/j.appdev.2005.02.007
https://doi.org/10.1080/138036106765851
https://doi.org/10.1037/a0036260
https://doi.org/10.1037/xge0000179
https://doi.org/10.1111/j.1471-6402.2009.01488.x
https://doi.org/10.1111/j.1471-6402.2009.01488.x
https://doi.org/10.1111/1467-8624.00440
https://doi.org/10.1016/j.leaqua.2014.04.002
https://doi.org/10.1073/pnas.2100030118
https://doi.org/10.1080/0144341990190102
https://doi.org/10.3758/s13428-013-0409-z
https://doi.org/10.3758/bf03193206
https://doi.org/10.1146/annurev.psych.60.110707.163607
https://doi.org/10.1146/annurev.psych.60.110707.163607
https://doi.org/10.1016/j.jvoice.2020.09.011
https://doi.org/10.1016/j.anbehav.2014.06.011
https://doi.org/10.1108/GM-01-2021-0023
https://doi.org/10.1108/GM-01-2021-0023
https://doi.org/10.1044/jshr.0902.273
https://doi.org/10.1177/0146167217712989
https://doi.org/10.1007/s11199-009-9658-9
https://doi.org/10.1007/s11199-009-9658-9
https://doi.org/10.1024/1421-0185.65.1.15
https://doi.org/10.1024/1421-0185.65.1.15


Journal of Nonverbal Behavior

Suire, A., Tognetti, A., Durand, V., et al. (2020). Speech acoustic features: A comparison of Gay Men, Het-
erosexual Men, and Heterosexual Women. Archives of Sexual Behavior, 49, 2575–2583. ​h​t​t​p​s​:​/​/​d​o​i​.​o​r​g​
/​1​0​.​1​0​0​7​/​s​1​0​5​0​8​-​0​2​0​-​0​1​6​6​5​-​3​​​​​​​

Tigue, C. C., Borak, D. J., O’Connor, J. J., Schandl, C., & Feinberg, D. R. (2012). Voice pitch influences 
voting behavior. Evolution and Human Behavior, 33(3), 210–216. ​h​t​t​p​s​:​​​/​​/​d​o​​i​.​o​r​​g​/​​1​0​.​​1​0​​1​​6​​/​j​.​e​v​o​​l​h​u​m​b​​
e​​h​a​v​​.​​2​0​1​​1​.​0​9​.​0​0​4

Todorov, A., Mandisodza, A. N., Goren, A., & Hall, C. C. (2005). Inferences of competence from faces pre-
dict election outcomes. Science, 308(5728), 1623–1626. https://doi.org/10.1126/science.1110589

Vervecken, D., Hannover, B., & Wolter, I. (2013). Changing (S)expectations: How gender fair job descrip-
tions impact children’s perceptions and interest regarding traditionally male occupations. Journal of 
Vocational Behavior, 82(3), 208–220. https://doi.org/10.1016/j.jvb.2013.01.008

Wilbourn, M. P., & Kee, D. W. (2010). Henry the nurse is a doctor too: Implicitly examining children’s gen-
der stereotypes for male and female occupational roles. Sex Roles, 62(9–10), 670–683. ​h​t​t​p​s​:​/​/​d​o​i​.​o​r​g​/​
1​0​.​1​0​0​7​/​s​1​1​1​9​9​-​0​1​0​-​9​7​7​3​-​7​​​​​​​

Wong, W. I., Shi, S. Y., & Yeung, S. P. (2023). Girls are better students, but boys will be more successful at 
work: Discordance between academic and career gender stereotypes in middle childhood. Archives of 
Sexual Behavior, 52(3), 1105–1121. https://doi.org/10.1007/s10508-022-02523-0

Wood, L. A., Hutchison, J., Aitken, M., & Cunningham, S. J. (2021). Gender stereotypes in UK children and 
adolescents: Changing patterns of knowledge and endorsement. British Journal of Social Psychology, 
61(3), 768–789. https://doi.org/10.1111/bjso.12510

Publisher’s Note  Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Authors and Affiliations

Alan Garnham1 · Valentina Canessa-Pollard1,2 · Jane Oakhill1 · Lucy Roberts1 · 
Sophie Anns1 · Robin Banerjee1 · David Reby1,3,

	
 Alan Garnham
a.garnham@sussex.ac.uk

Valentina Canessa-Pollard
V.Canessapollard@chi.ac.uk

Jane Oakhill
J.V.Oakhill@sussex.ac.uk

Lucy Roberts
L.M.Roberts@sussex.ac.uk

Sophie Anns
S.Anns@sussex.ac.uk

Robin Banerjee
R.A.Banerjee@sussex.ac.uk

David Reby
david.reby@univ-st-etienne.fr

1	 School of Psychology, University of Sussex, Brighton, UK
2	 University of Chichester, Chichester, UK
3	 Jean Monnet University, Saint-Étienne, France

1 3

https://doi.org/10.1007/s10508-020-01665-3
https://doi.org/10.1007/s10508-020-01665-3
https://doi.org/10.1016/j.evolhumbehav.2011.09.004
https://doi.org/10.1016/j.evolhumbehav.2011.09.004
https://doi.org/10.1126/science.1110589
https://doi.org/10.1016/j.jvb.2013.01.008
https://doi.org/10.1007/s11199-010-9773-7
https://doi.org/10.1007/s11199-010-9773-7
https://doi.org/10.1007/s10508-022-02523-0
https://doi.org/10.1111/bjso.12510

	﻿The Influence of Voice Masculinity and Femininity on Adults’ Expectations of Children’s Academic and Occupational Competence
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Participants
	﻿Speaker Selection
	﻿Voice Re-synthesis
	﻿School Subjects and Occupations
	﻿Playback Procedure

	﻿Results
	﻿Statistical Analyses
	﻿Experiment 1: School Subject Competence Ratings
	﻿Experiment 2. Occupational Competence Ratings

	﻿Discussion
	﻿References


