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Abstract
The development of spontaneous gender stereotyping in children was investigated using the newly developed Action Interference
Paradigm (AIP). This task consists of assigning gender-stereotypical toys as quickly as possible to boys and girls in either a
stereotype-congruent or a stereotype-incongruent manner. A pilot study with 38 children (mean age 5.1 years) provided evidence
for spontaneous gender stereotyping in the AIP, which was reflected in higher latencies for stereotype-incongruent compared with
stereotype-congruent toy assignments. The main study, with 66 children (aged 5, 8 and 11 years), compared the development of
spontaneous stereotyping with established measures of stereotype flexibility and stereotype knowledge. Stereotype flexibility
showed a strong increase from age 5 to 11. In contrast, stereotype knowledge and spontaneous stereotyping remained stable at
high levels. The results provide evidence for a dissociation between stereotype flexibility and spontaneous stereotyping,
suggesting that spontaneous stereotyping may be more closely related to stereotype knowledge than to stereotype flexibility.

Introduction
The last two decades of research on social stereotyping
have been characterized by an increasing interest in
spontaneous or automatic manifestations of stereotypes
and their relation to more controlled and deliberate
information processing. This interest is motivated by
empirical demonstrations of dissociations between the
knowledge of versus the belief in a social stereotype. For
example, an individual may know that most people think
that a specific social group is less intelligent than another
group, and simultaneously refute this stereotype as
wrong. According to Devine’s (1989) influential
dissociation model of prejudice and stereotyping,
stereotype knowledge is often activated automatically,
whereas the rejection of this knowledge requires
controlled, cognitively effortful processes (see Bargh,
1994). Such dissociations are also reflected in various
dual-process models of social cognition, which postulate
two general modes of information processing (e.g.
Gawronski & Bodenhausen, 2006; Smith & DeCoster,
2000; Strack & Deutsch, 2004). In a nutshell, these
models distinguish between (a) the activation of
associative knowledge structures in memory, which can

occur independently of whether a person considers these
associations as accurate or inaccurate, and (b) the
propositional validation of activated information as
either true or false, which serves as the basis for
deliberate decisions and action intentions. These
dissociations raise important questions concerning the
organization of cognitive processes underlying overt
behaviour. In line with this concern, automatically
activated associations have been shown to influence
spontaneous behaviour even when these associations are
deliberately rejected as inaccurate or false (for a review,
see Strack & Deutsch, 2004).
The study of developmental change in spontaneous
stereotyping is another potentially fruitful means of
gaining insight into the underlying organization of social
cognition. It is generally assumed that stereotype
knowledge is acquired early in childhood, is highly
overlearned, and is relatively resistant to change (e.g.
Devine, 1989; Wilson, Lindsey & Schooler, 2000). By the
age of three years, children readily distinguish between
males and females, and associate certain objects (e.g.
trucks) more strongly with one gender (boys) than with
the other. At the same time, with development, children
typically show a strong increase in gender stereotype
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flexibility and recognition that the gender stereotype can
be inaccurate (e.g. Serbin & Sprafkin, 1986).
For instance, older children admit that although trucks
are more commonly associated with boys, girls can play
with trucks as well. Thus, to the degree that stereotype
knowledge can influence spontaneous behaviour (Strack
& Deutsch, 2004), the emergence of spontaneous
discriminatory behaviour in childhood may resemble
the developmental course of stereotype knowledge
acquisition. In other words, even when children have
acquired the mental flexibility to reject a social
stereotype, this newly acquired flexibility may leave
behavioural manifestations of automatically activated
stereotypes unaffected (see Greenwald & Nosek, 2008).
Despite the large body of research on the development
of gender stereotype knowledge and gender stereotype
flexibility, little is known about the development of
spontaneous gender stereotyping in children. Following
the literature on stereotyping in social psychology, we use
the term spontaneous stereotyping for behavioural
manifestations of automatically activated social
stereotypes under conditions of little cognitive control
(e.g. owing to a lack of cognitive resources, attention, or
time). The concept of stereotyping is akin to the concept
of social discrimination, but less normatively laden, and
hence more appropriate in the context of gender
stereotyping in children.
Documenting developmental changes in spontaneous
stereotyping and clarifying whether they converge with
developmental changes in stereotype knowledge or
stereotype flexibility provides important insights into
the determinants of social stereotyping in children. In
addition, research on these questions can answer
important theoretical questions concerning the
organization of cognitive processes underlying social
stereotypes (e.g. Devine, 1989). The present study
addressed these questions through the use of a new
latency-based measure of spontaneous stereotyping, the
Action Interference Paradigm (AIP). Suitability of the
AIP for assessing spontaneous gender stereotyping in
children was assessed by means of a pilot study
involving children aged 3 to 6 years. Based on these
findings, the main study was conducted to investigate
the convergence versus divergence of the developmental
courses of spontaneous gender stereotyping, stereotype
flexibility, and stereotype knowledge in children aged 5
to 11 years.
The development of gender stereotypes in childhood
The ability to distinguish between males and females not
only contributes to the development of sexual identity,
but represents a core category of knowledge about the
social world. According to Diekman and Eagly (2000),
the gender stereotype of a specific culture typically
reflects the predominant gender roles of this culture.
These role-congruent stereotypes often extend to nonsocial objects by means of the differential use of
 2009 The Authors. Journal compilation  2010 Blackwell Publishing Ltd.

particular objects by males and females, such as the use
of different kinds of tools by women and men (e.g. iron,
hammer) or of toys by girls and boys (e.g. dolls, trucks).
Gender-related knowledge develops early in
childhood. By 3 years, for example, children can
correctly classify photographs of men and women in
terms of their gender (Thompson, 1975) and possess
basic knowledge of gender stereotypes. In one study
(Edelbrock & Sugawara, 1978), children aged 3 to
5 years were presented with pictures showing gendered
activities of adults or children (e.g. adult holding a baby,
child holding a baseball club) and were asked whether the
activities were for boys, for girls, or both boys and girls.
This task, termed the Sex Role Learning Index (SERLI),
revealed high levels of stereotypical knowledge among
children aged 3 to 4.5 years, with further increases
between 4.5 and 5 years. In a study of 3- to 7-yearolds, Serbin and Sprafkin (1986) used the SERLI to
examine age-related changes in stereotype knowledge
and stereotype flexibility, which was operationalized as
the use of the ‘both’ category in the task. Whereas gender
stereotype knowledge showed a marked increase between
3 and 7 years, gender stereotype flexibility decreased
until the age of 6 years before it started to increase
between the ages of 6 and 7 years.
This result was confirmed in a meta-analysis by
Signorella, Bigler and Liben (1993), who found an
increase of gender stereotype knowledge from age 3 to
7 years in 45 studies using a forced-choice male–female
answer format. In a sample of 54 studies that also
included a ‘both’ answer category, they found an initial
decrease of stereotype flexibility until primary school
age, followed by an increase during primary school until
the age of 10 years. This increase of gender stereotype
flexibility was also demonstrated in a longitudinal study
by Trautner et al. (2005). Interestingly, this study also
provided evidence that individual differences in
stereotype rigidity ⁄ flexibility in children aged 5 to 7
were unrelated to individual differences at age 10.
However, children who showed an early peak of
stereotype rigidity showed an earlier onset of increasing
flexibility, whereas children with a later peak rigidity had
a later onset of increasing flexibility, and reached a lower
level of flexibility at age 10. These results suggest that all
children have to go through the same developmental
stages of gender stereotype acquisition, with a peak of
rigid stereotype application, followed by increasing
stereotype flexibility. Moreover, individual differences
within age groups resulted from children undergoing the
very same U-shaped developmental trajectory earlier or
later.
In summary, the available evidence suggests that
children have a basic notion of the gender stereotype of
their culture as early as the age of 3 years. This
knowledge strongly increases until reaching ceiling level
at the age of approximately 7 years. In contrast, the
development of gender stereotype flexibility follows a
U-shaped trajectory. Starting with the acquisition of the
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gender stereotype at the age of 2 years, children use this
knowledge in an increasingly rigid manner, with
flexibility reaching the lowest level between 5 and
7 years. After that, the use of gender stereotypes
becomes increasingly flexible again, with stereotype
flexibility reaching ceiling levels around the ages of 10
to 12 years.
Spontaneous gender stereotyping in children
The effects of spontaneous gender stereotyping in
children have been studied in various behavioural
domains. Widen and Russell (2002) demonstrated that
preschoolers perceived a given emotional expression in a
stereotype-consistent way depending on the gendered
hair style of the adolescent target person. Bennett and
Sani (2008) provided evidence for spontaneous selfstereotyping in 7-year-olds, who described themselves as
more similar to same-sex peers if gender was made
salient than they did in a control condition.
Most, Sorber and Cunningham (2007) used an
auditory Stroop task to assess spontaneous gender
stereotyping in children aged 8 to 10 years. In this task,
female and electronically modified pseudo-male versions
of the same utterances pronounced female and male
names (e.g. Amy, Brian) or stereotypically female or
male words (e.g. cheerleader, baseball). The task of the
participants consisted of classifying the gender of the
speaker by pronouncing the word ‘boy’ or ‘girl’
(Experiment 1 with adults), or by pressing a response
key labelled ‘boy’ or ‘girl’ (Experiment 2 with children).
As with the classic Stroop effect, it was expected that the
gender discrimination task would be facilitated if the
task-irrelevant meaning of the word was stereotypically
congruent with the gender of the speaker, whereas
stereotypically incongruent words should lead to
interference. An interesting feature of this paradigm is
the comparison of unambiguously male and female first
names and stereotypically male and female words, which
provides a means to evaluate the strength of interference
of stereotypically gendered words. For the latter,
interference is not obligatory, but is a function of the
strength of the gender stereotype. As expected, both 8year-old children and adults showed a significant Stroop
interference effect for both names and genderstereotypical words. Interestingly, in the adult sample
this interference effect was stronger for gender-typical
first names, whereas for the children interference was
stronger for gender-stereotypical words. Although not
conclusive, these data suggest that gender stereotypes
may be so salient to 8-year-olds that gendered words
have a stronger impact than gender-typical names.
The present research
The present research expands on previous work by
investigating behavioural manifestations of spontaneous
gender stereotyping in children by using a newly
 2009 The Authors. Journal compilation  2010 Blackwell Publishing Ltd.

developed
behavioural
paradigm:
the
Action
Interference Paradigm (AIP). The logic of the AIP is
similar to that of the Stroop variant employed by Most et
al. (2007), in that the AIP is based on the potential
interference between an unintended, prepotent response
tendency (i.e. a spontaneous tendency to show a
stereotype-congruent response) and the accurate
response required in the task (i.e. a stereotypeincongruent response). So that the task is suitable for
very young children, the AIP does not involve written
stimuli or labels, but only photographs of toys that are
stereotypically preferred by girls (e.g. dolls) or boys (e.g.
trucks). These toys have to be assigned to girls or boys as
quickly as possible.
In order for spontaneous manifestations of gender
stereotyping to be assessed, each child completed the toy
assignment task in a stereotype-congruent (giving
stereotypically male toys to a boy and stereotypically
female toys to a girl) and in a stereotype-incongruent
(giving stereotypically male toys to a girl and
stereotypically female toys to a boy) manner. The
assumption was that spontaneous gender-stereotypical
action tendencies (e.g. to give a doll to the girl) should
facilitate responses when the required response was
stereotype-congruent, but interfere with responses when
the required response was stereotype-incongruent (i.e.
give a doll to the boy). To render the experimental
paradigm meaningful and involving for children, the task
was presented as a game in which children were asked to
help Santa Claus quickly distribute Christmas presents
to other children. There were 60 trials in both the
stereotype-congruent and the stereotype-incongruent
task block. In a pilot study, we tested the suitability of
the AIP for children aged 3 to 6 years. In the main study,
we used the AIP to investigate the convergence versus
divergence of the developmental courses of spontaneous
gender stereotyping, stereotype flexibility, and stereotype
knowledge in children aged 5 to 11 years.
Pilot study
To test whether the AIP is suitable for assessing
spontaneous gender stereotyping in preschool children,
a pilot study was run with children attending a dedicated
observation lab preschool at the University of Western
Ontario, Canada. Out of 44 participating children, three
had difficulties following the instructions, and three had
to be excluded from data analysis because of error rates
in excess of 30% in at least one block of 30 trials. The
remaining sample of 38 children (18 boys, 20 girls), with
a mean age of 5.1 years (ranging from 3.5 to 6.3),
successfully completed the AIP with error rates between
5% and 6%. To familiarize children with the assignment
task, 40 practice trials with red and blue parcels preceded
the AIP. The order of the stereotype-congruent and
stereotype-incongruent blocks was counterbalanced. In
addition, we fully counterbalanced the particular key
assignments in the task.
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There were three important results. First, responses
were slower in the stereotype-incongruent than in the
stereotype-congruent assignment task, indicating that
the AIP indeed captured the expected stereotype
interference effect. Second, error rates were significantly
influenced by the order of the two blocks (i.e. they were
significantly higher in the second block after changing
the key assignment), but not by stereotype congruency
per se. Third, although the expected interference effect
was obtained in both the congruent–incongruent and the
incongruent–congruent order condition, it tended to be
stronger when the stereotype-congruent task was
administered before the stereotype-incongruent task.
These results suggest that, for optimizing the AIP as a
measure of spontaneous stereotyping, the score should
be based on response latencies (not errors), and the
critical blocks should be presented in the congruent–
incongruent order (and not the reverse). In the following
main study, the AIP was set up and scored accordingly.

Main study
The main study was conducted to investigate how
spontaneous manifestations of gender stereotyping in the
AIP relate to the development of stereotype knowledge
and stereotype flexibility in children aged 5, 8 and 11 years.
As mentioned earlier, children acquire gender stereotype
knowledge between 2 and 6 years of age, and tend to apply
this knowledge in an increasingly rigid manner during this
period (Trautner et al., 2005). Beginning at about the age of
6 years, however, the use of stereotypical knowledge
becomes increasingly flexible, until stereotype flexibility
reaches ceiling levels at age 10 to 12 years.
The present study focused on three groups of children
aged 5, 8 and 11 years. According to the longitudinal
data of Trautner et al. (2005), this age range covers the
period of maximal change of gender stereotype
flexibility, from peak stereotype rigidity (between 5 and
7 years) to high stereotype flexibility (at age 10), with
gender stereotype knowledge approaching ceiling levels
at age 8.
Drawing on these findings, we expected that even the
youngest children in our sample would show high levels
of gender stereotype knowledge, with some margin for
increases between ages 5 and 8. Stereotype flexibility, in
contrast, was expected to show a marked age-related
increase across the three groups, as reflected in a more
frequent use of the ‘both’ category in the SERLI when
children are asked which gender uses stereotype-related
toys and objects.
For spontaneous gender stereotyping, we expected
children to show high levels of action interference in the
AIP, irrespective of the particular age group. This
prediction is based on the dual-process assumption that
activated knowledge can influence spontaneous
responses even if this knowledge contradicts personally
held beliefs (Devine, 1989; Strack & Deutsch, 2004).
 2009 The Authors. Journal compilation  2010 Blackwell Publishing Ltd.

Moreover, age-related increases in stereotype flexibility
should be insufficient to qualify the impact of stereotype
knowledge on spontaneous stereotyping (Devine, 1989).
Method
Participants
The participants were 66 children, all attending the same
school in a suburb of Brussels, Belgium. For all
participating children, written, informed consent of the
parents was obtained prior to the experiment. Two
children had to be excluded because they did not follow
the task instructions. The data of two children were
discarded because of high error rates (> 30%) in at least
one trial block. The error rate of the remaining sample
was 7.9%. The remaining sample of 33 girls and 29 boys
included 20 5-year-olds (10 girls) of mean age 5.4 years
(SD = .34, range = 4.5 to 5.8), 19 8-year-olds (11 girls)
of mean age 7.5 years (SD = .38, range = 6.8 to 8.4),
and 23 11-year-olds (12 girls) of mean age 10.6 years
(SD = .25, range = 10.2 to 11.2). The exact ages of the
children were obtained from school files.
Materials
For assessing gender stereotype knowledge and gender
stereotype flexibility, two sets of pictures were prepared
on 10 · 10 cm cards. The first set was taken from the Sex
Role Discrimination scale (SRD; Edelbrock & Sugawara,
1978) and comprised 22 black and white drawings of
common objects, 10 of which were stereotypically
associated with women (e.g. iron, vacuum cleaner,
cooking utensils) and 10 with men (e.g. hammer and
nails, helmet, rifle), as well as two neutral objects (bed, ice
cream). All the original items were used except a baseball
bat and ball, which were replaced by soccer shoes and a
soccer ball, as those are more common in Europe. A
second set of 30 colour photographs showed toys that
previous studies found were stereotypically preferred by
either boys (e.g. airplane, racing car, garage) or girls (e.g.
doll, doll’s house, doll’s clothing; Carter & Patterson,
1982; Connor & Serbin, 1977; Eisenberg, Murray & Hite,
1982; Fagot, 1985; Liss, 1981; O’Brian & Huston, 1985;
Richardson & Simpson, 1982). Photographs were
digitized and used as stimuli for the AIP. For a practice
phase, pictures of a blue and a red gift box were used.
Procedure and measures
To avoid problems of fatigue1, the main experiment was
run in two sessions. The measures of stereotype
knowledge and stereotype flexibility were obtained in
the morning, and the measure of spontaneous
1
Pre-tests with 15 children, including 9 children aged 5 years,
revealed that the younger children had problems concentrating
towards the end of a single session.
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stereotyping in the afternoon of the same day for each
child. This order had the advantage that the children
were familiarized with the toy photographs during the
morning session before encountering the same photos
when completing the AIP. All assessments were run in
individual sessions in a quiet room.
Stereotype knowledge and stereotype flexibility. After a
short introduction to the experiment and the female
experimenter in the classroom, each child was
accompanied individually to a separate room.
Stereotype knowledge and stereotype flexibility were
assessed using the instructions developed by Edelbrock
and Sugarawa (1978) and the scoring method used by
Serbin and Sprafkin (1986). Each child was shown three
boxes for items that are used (a) only by women (girls),
(b) only by men (boys), or (c) by both women and men
(girls and boys), as indicated by corresponding
photographs on the boxes. The experimenter showed
each card to the child and said: ‘This is an [iron]. Who
can use this, a mummy, a daddy, or both?’ The response
alternatives were illustrated by placing the card above the
three boxes. Then the card was given to the child to put it
in one of the three boxes. This was done for all cards,
starting with the common objects followed by the toy
cards. The proportion of ‘both’ classifications was used
as an index of stereotype flexibility. After all the cards
had been assigned, the answer box ‘both’ was taken away
and the child was asked to classify the cards from this
category again: ‘Who uses this object more often, a
mummy or a daddy (a girl or a boy)?’ The cards and
answer alternatives were presented in the same
randomized order for all children. The total proportion
of stereotype-congruent classifications of the combined
first and second sorting task was used as an index of
gender stereotype knowledge.
Spontaneous gender stereotyping. In the afternoon
session, each child was again accompanied to a
separate room and seated in front of an IBMcompatible laptop computer. The AIP consisted of two
tasks comprising 60 trials each, in which a series of
photographs of toys stereotypically associated with boys
(e.g. trucks) or girls (e.g. dolls) was sequentially
presented on a computer monitor. The toys had to be
assigned as quickly as possible to either a girl or a boy by
pressing one of two designated keys of a button box. In
the first block of 60 trials, the required assignment was
congruent with the dominant gender stereotype; in the
second block of 60 trials the required assignment was
incongruent with the dominant gender stereotype.
The children were asked to play a game in which they
were going to help Santa Claus bring presents to other
boys and girls. To familiarize children with the
procedure, they were told that they would first need to
practise the task with blue and red gift boxes. In the
practice trials, a picture of a red box was placed on the
left key of a button box, and a picture of a blue box on
the right key. During the practice trials, a series of 40
pictures showing a red or a blue gift box had to be
 2009 The Authors. Journal compilation  2010 Blackwell Publishing Ltd.

assigned as quickly as possible by using the correct
response button. The experimenter made sure that the
children understood the task, and encouraged them to
respond quickly while avoiding too many errors.
In the stereotype-congruent AIP block, children were
told that they now would come to the house where Sarah
and Marc were living. Sarah likes dolls, doll’s houses,
doll’s clothes and a number of other doll’s items, whereas
Marc prefers cars, trucks and tools. Whenever a present
for Sarah appeared on the computer screen, the child was
asked to press the left response key, and when a present
for Marc appeared the child was asked to press the right
key. The response keys were indicated by two small
photographs of Sarah and Marc that were fixed directly
on the respective response keys, and by two larger
photographs on top of the keyboard at the appropriate
side. The children were encouraged to respond quickly
because Santa Claus had a lot of work to do.
After accomplishing 60 stereotype-congruent trials,
the photographs were replaced by a second set. The
experimenter introduced Pierre and Isabelle and their
gender stereotype-incongruent toy preferences. Dolls,
doll’s houses and doll’s clothing had to be given to Pierre
by pressing the left response key; cars, tools and trucks
had to be given to Isabelle by pressing the right response
key. The procedure of the AIP was identical to that of the
pilot study except for the following features. Instead of
fully counterbalancing method-factors (i.e. the order of
the stereotype-compatible and stereotype-incompatible
trial blocks, the key assignments of toy-types, children’s
pictures and names, changing or not the key assignment
across blocks), all factors were kept constant in the main
study to reduce systematic error variance. Such error
variance may reduce the statistical power to detect
potential differences across age groups, which would
work in favour of our hypothesis that spontaneous
gender stereotyping does not differ across age groups.
Moreover, at the beginning of each sub-block of 30 trials,
the experimenter stated the names of the children who
were supposed to receive the respective toys. This
modification was based on the results of a pre-test, in
which several (mostly older) children reported that they
had tried to ignore the gender of the children in the
incongruent task (e.g. by recoding the response
alternatives as left–right instead of boy–girl) because
they were confused by this information. The names of
the boy and the girl were repeated in the middle of the
congruent and incongruent task block to discourage a
recoding of the task. After finishing the experiment all
participants were thanked and later collectively informed
about the aims of this research in their classroom.

Results
Stereotype knowledge
An index of gender stereotype knowledge was calculated
as the proportion of stereotype-congruent classifications
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for the 20 common objects used by adults that are
stereotypically associated with females (e.g. iron) or
males (e.g. hammer). A second index of stereotype
knowledge was based on stereotype-congruent
classifications of the 30 toys that are stereotypically
preferred by girls (e.g. doll) or boys (e.g. racing car).
Parametric statistical tests (ANOVAs) of all indices
based on proportions were conducted using arcsintransformed variables to render their distribution more
normal. As expected, gender stereotype knowledge for
common objects used by adults was already very high in
the youngest group of 5-year-olds (78.5%; see Table 1 for
all means and statistical indices). However, stereotype
knowledge still increased significantly to 96.5% in 11year-olds. For toys, even the youngest age group showed
ceiling levels of stereotype knowledge (98.5%), thus
leaving little room for a significant increase across age
groups.
Stereotype flexibility
Two indices of gender stereotype flexibility were
calculated as the proportions of ‘both women and men’
and ‘both girls and boys’ responses, respectively.
Replicating prior research, stereotype flexibility showed
a strong and significant increase across the three age
groups. For common objects, stereotype flexibility
increased from 33.8% in 5-year-olds to 87.8% in 11year-olds. The same pattern emerged for toys, for which
stereotype flexibility increased from 14.5% in 5-year-olds
to 77.83% in 11-year-olds. All age group differences were
statistically significant.

individual effect-size index of spontaneous gender
stereotyping was used for the subsequent analyses. For
this purpose, the individual’s mean response latency in
the congruent block was subtracted from the mean
response latency in the incongruent block. The difference
score was then divided by the pooled standard deviation
of that individual’s response latencies.
To test the influence of age on spontaneous gender
stereotyping, the AIP scores were subjected to a 3 (Age
Group) · 2 (Repetition) mixed-model ANOVA with
Repetition as a within-subject factor contrasting the
first and second parcels of 30 trials in each block.
Overall, spontaneous stereotyping scores differed
significantly from zero, F (1, 61) = 15.74, p < .01.
Children were faster in assigning toys in a stereotypecongruent than in a stereotype-incongruent manner.
Note, however, that the order of stereotype-compatible
and
stereotype-incompatible
blocks
was
not
counterbalanced. Thus, scores of spontaneous gender
stereotyping should be interpreted only in a relative
manner (e.g. scores of one age group are different from
scores of another age group), and not as reflecting
absolute values of spontaneous gender stereotyping (e.g.
scores higher than zero reflecting the absolute degree of
spontaneous gender stereotyping). Although absolute
latencies decreased from the first to the second half of
each block, individual effect size scores remained stable,
as indicated by a non-significant repetition effect, F (1,
61) = 2.11, p = .15, g 2 = .03. The critical test of a
developmental change in spontaneous gender
stereotyping was non-significant (see Table 1).
Combined analyses

Spontaneous stereotyping
To analyse action interference effects, latencies lower
than 400 ms (1%) and higher than 10,000 ms (0.3%) were
discarded because they are conventionally considered out
of range for task-adequate responses (e.g. Greenwald,
Nosek & Banaji, 2003). In addition, all trials with
incorrect responses (7.9%) were discarded. In order to
minimize the influence of individual differences in
baseline response latencies in young children, an

To directly examine dissociations in the development of
stereotype knowledge, stereotype flexibility, and
spontaneous stereotyping across age groups, we tested
the Age · Stereotype Measures interactions. To
maximize comparability between stereotype measures,
we limited the analyses to stereotype knowledge and
stereotype flexibility scores based on toy pictures that
were identical with the toy pictures in the AIP. Both
stereotype knowledge and stereotype flexibility scores

Table 1 Mean scores (and standard deviations) of gender stereotype knowledge, gender stereotype flexibility, and spontaneous
gender stereotyping as a function of age
Age group

Gender stereotype knowledge
Common objects (%)
Toys (%)
Gender stereotype flexibility
Common objects (%)
Toys (%)
Spontaneous gender stereotyping
AIP score

Age main effect

5 years

8 years

11 years

F (2, 59)

g2

78.5A (11.3)
98.5A (3.3)

88.7B (14.0)
99.7A (1.5)

96.5C (5.7)
99.7A (1.0)

24.5***
1.65 ns

.45
.05

33.8A (23.1)
14.5A (22.8)

65.8B (30.3)
35.6B (41.7)

87.9C (16.6)
77.8C (34.3)

23.24***
18.78***

.44
.39

0.30A (0.22)

.45A (0.28)

.33A (0.33)

1.66 ns

.05

Note: Row means with different subscripts (A, B and C) differ significantly (Student–Newman–Keuls, p < .05). Statistical tests of stereotype knowledge and stereotype
flexibility were conducted using arcsin-transformed scores. * p < .05, ** p < .01, *** p < .001.

 2009 The Authors. Journal compilation  2010 Blackwell Publishing Ltd.

304 Rainer Banse et al.

were first normalized using arcsin transformations. All
scores (i.e. stereotype knowledge; stereotype flexibility;
spontaneous stereotyping) were then z-transformed to
obtain a common metric for all indices, and subjected to
a 3 (Age Group) · 3 (Stereotype Measure) mixed-model
ANOVA. As expected, the Age Group · Stereotype
Measure interaction was significant, F(4, 116) = 5.05,
p = .001, g 2 = .15. To further specify this interaction
effect in terms of our hypotheses, we conducted followup analyses of the three pairs of stereotype measures.
These analyses revealed that the obtained interaction was
the result of the differential change of stereotype
flexibility and spontaneous
stereotyping,
F(2,
59) = 9.37, p < .001, g 2 = .24, and of stereotype
flexibility and stereotype knowledge F(2, 59) = 4.42,
p = .02, g 2 = .13, whereas no differential change
occurred
between
stereotype
knowledge
and
spontaneous stereotyping (F < 1). As already revealed
in our individual analyses, stereotype flexibility showed
developmental change, whereas stereotype knowledge
and spontaneous gender stereotyping remained constant
across age groups.

Discussion
The present study shows a clear dissociation in the
development of stereotype knowledge, stereotype
flexibility and spontaneous stereotyping. Children
exhibited a strong increase in gender stereotype
flexibility from age 5 to 11 years. For toys and
common objects, the proportions of the answer ‘both’
increased from the very low levels of 15% and 34% at age
5 to 78% and 88% at age 11. Stereotype knowledge, in
contrast, already showed ceiling levels in the youngest
age group, leaving little room for further increases as a
function of age. These results replicate earlier metaanalytic results (Signorella et al., 1992) and data from a
longitudinal study (Trautner et al., 2005). More
interestingly, the stability of stereotype knowledge
across age was paralleled by comparable stability of
spontaneous stereotyping, which showed high levels
irrespective of age. These findings are consistent with
the assumption that spontaneous gender stereotyping is
driven by stereotype knowledge, regardless of whether
this knowledge is considered accurate or not (Devine,
1989; Strack & Deutsch, 2004).2

2

One could argue that the proposed relation between
stereotype knowledge and spontaneous stereotyping should
be reﬂected in signiﬁcant correlations between the two
measures. Even though this reasoning is theoretically correct,
it does not apply to the present data, which showed ceiling
eﬀects for stereotype knowledge scores across all age groups.
Such ceiling eﬀects signiﬁcantly reduce variability, and thereby
the possibility of detecting a factually existing relationship by
means of correlation analyses (for a more detailed discussion of
dissociation patterns, see Greenwald & Nosek, 2008).
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The findings of the present study reveal an age-related
dissociation of stereotype flexibility and spontaneous
stereotyping, such that spontaneous stereotyping
remained at a high level across age despite the fact that
stereotype flexibility increased as a function of age.
Verbal–behavioural dissociations of this kind are not
uncommon in development (for a discussion, see
Woolley, 2006) and provide a powerful means of
gaining insight into the cognitive processes underlying
overt behaviour. In the present case, evidence that agerelated increases in stereotype flexibility were insufficient
to reduce spontaneous stereotyping is consistent with
dual-process models arguing that spontaneous
stereotyping is influenced by the knowledge of the
stereotype (Devine, 1989; Strack & Deutsch, 2004).
As such, the present findings point to the potential
importance of automatic influences on overt social
behaviour such as spontaneous stereotyping. Indeed,
the basic logic of the AIP is that spontaneous action
tendencies to respond in stereotype-congruent manner
(e.g. to give dolls to girls and trucks to boys) facilitate
quick responses when these tendencies are in line with the
response required by the task. However, the same
spontaneous action tendencies can interfere with quick
responses when these tendencies are opposite to the one
required in the task (i.e. give dolls to the boy and trucks
to the girl). This response interference structure
resembles those employed in many implicit measures
used in social psychology, such as the Implicit
Association Test (Greenwald, McGhee & Schwartz,
1998), affective priming (Fazio, Jackson, Dunton &
Williams, 1995), or the extrinsic affective Simon task (De
Houwer, 2003a). What all these measures have in
common is that a prepotent response tendency may
either facilitate or interfere with the response required in
the task, which in turn influences the speed (and
sometimes the accuracy) of participants’ responses (De
Houwer, 2003b; Gawronski, Deutsch, LeBel & Peters,
2008). The fact that even 11-year-old children, who
exhibited high levels of stereotype flexibility, were slower
to respond in a stereotype-incongruent manner than in a
stereotype-congruent manner points to possible
automatic influences on overt social behaviour.
It is important to keep in mind, however, that no
behavioural task, including the AIP, is process-pure
insofar as performance measures derived from such tasks
necessarily reflect multiple underlying processes (for
discussion, see Conrey, Sherman, Gawronski,
Hugenberg & Groom, 2005). Thus, it remains possible
that 5-, 8- and 11-year-old children showed comparable
levels of spontaneous stereotyping in the AIP for
different reasons. For instance, it is possible that the
younger children may have had less knowledge about the
gender stereotype than the older children, leading to a
weaker tendency to respond in a stereotype-congruent
manner compared with older children. At the same time,
older children may have been better at inhibiting
stereotype-congruent inclinations compared with
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younger children (for a review, see Diamond, 2002). The
net effect would have been comparable behavioural
performance across older and younger children. Even
though these speculations are inconsistent with the
observed near-to-ceiling levels in stereotype knowledge
across age groups, it would be useful to investigate the
possibility of such dissociations by means of data
analytical procedures that are capable of disentangling
multiple underlying influences on behavioural outcomes
(e.g. Conrey et al., 2005). Unfortunately, the AIP is not
amenable to these data analytical procedures in its
current form.3 The development of modified variants
of the AIP that meet the statistical requirements of these
procedures would be an interesting avenue for future
research.
In summary, the present results provide evidence for a
dissociation in the developmental courses of stereotype
flexibility and spontaneous stereotyping, suggesting
that spontaneous stereotyping may be more closely
related to stereotype knowledge. This finding is in line
with the assumptions of contemporary dual-process
models, which argue that stereotype knowledge can
influence spontaneous behaviour even if this knowledge
is considered inaccurate (e.g. Devine, 1989; Strack &
Deutsch, 2004). In the present study, these assumptions
were reflected in the similar stability at high levels of
stereotype knowledge and spontaneous stereotyping
across the age range from 5 to 11 years. This pattern
deviated from the developmental course of stereotype
flexibility, which showed a steady increase from age 5 to
11. To the degree that flexible use of stereotype
knowledge implies a potential rejection of stereotype
knowledge as inaccurate or wrong, the present
findings highlight the insufficiency of stereotype
flexibility for avoiding spontaneous stereotyping in
children.
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The quad-model is a multinomial model (see Batchelder &
Riefer, 1999) that requires that the number of uniquely
predicted response categories (e.g. a stereotypically female
toy in the stereotype-congruent block) is higher than the
number of process parameters estimated by the model, which is
not the case for the AIP (for a more detailed discussion, see
Conrey et al., 2005).
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