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Abstract. According to social cognition textbooks, stereotypes are activated automatically if appropriate categorical cues are processed.
Although many studies have tested effects of activated stereotypes on behavior, few have tested the process of stereotype activation. Blair and
Banaji (1996) demonstrated that subjects were faster to categorize first names as male or female if those were preceded by gender congruent
attribute primes. The same, albeit smaller, effects emerged in a semantic priming design ruling out response priming by Banaji and Hardin
(1996). We sought to replicate these important effects. Mirroring Blair and Banaji (1996) we found strong priming effects as long as response
priming was possible. However, unlike Banaji and Hardin (1996), we did not find any evidence for automatic stereotype activation, when
response priming was ruled out. Our findings suggest that automatic stereotype activation is not a reliable and global phenomenon but is

restricted to more specific conditions.

Keywords: stereotype activation, response priming, semantic priming, replication

The idea that stereotypes are activated automatically upon
encountering a member of a social category is taken for
granted by many researchers and has also found its way
into standard Social Psychology textbooks (Fiske, 1998;
Schneider, 2004). This notion is by no means new, as
Gilbert and Hixon (1991) point out:

Many theorists have assumed that the activation of a
stereotype is an automatic and inevitable conse-
quence of encountering the object of that stereotype.
For instance, Allport (1954, p. 21) argued that
“Every event has certain marks that serve as a cue
to bring the category of prejudgment into action....
A person with dark brown skin will activate whatever
concept of Negro is dominant in our mind.” (p. 509)

More specifically, activation of stereotypes and their
subsequent impact on judgment and behavior can be con-
ceptualized as a three-step process (Fiske, 1998; Mosko-
witz, Li, & Kirk, 2004; Schneider, 2004). First, a person
is categorized as a member of a social group. Second, traits
associated with this category are activated. And, third,
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judgment of and behavior toward the target person are
influenced by these activated traits. While not immune to
moderating factors (Blair, 2002) this sequence is thought
to proceed in an automatic fashion largely beyond control
(Bargh, Chen, & Burrows, 1996; Devine, 1989).

Indeed a considerable number of studies have shown
effects of stereotype activation on attitudes and evaluations
(Banaji & Greenwald, 1995; Banaji, Hardin, & Rothman,
1993; Devine, 1989; Dovidio, Evans, & Tyler, 1986;
Lepore & Brown, 1997), thus addressing the final phase
of this three-step model.

However, only few studies investigated the second step,
the very process of stereotype activation itself. Gilbert and
Hixon (1991) found an increase in participants’ stereotype
congruent word completions after perceiving a member
of a stereotyped category. However, the considerable delay
between category activation and word completion does not
rule out controlled processes (Wentura & Rothermund, in
press). Perdue and Gurtman (1990) found that participants
were faster evaluating negative trait words if those were
preceded by an old prime (vs. a young prime), whereas they
were faster evaluating positive trait words if those were pre-
ceded by a young prime (vs. old prime). While this might
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be taken as evidence for an automatic activation of stereo-
typic traits, the results can also be explained by response
priming based on the valence dimension inherent in both
primes and targets (Wentura & Degner, 2010).

Finally, in frequently cited studies, Blair and Banaji
(1996) and Banaji and Hardin (1996) investigated activa-
tion of stereotypes. Blair and Banaji (1996) found that first
name targets were categorized faster as being male or
female if those were preceded by gender congruent attribute
primes (Exps. 1 & 2). In a similar vein, Banaji and Hardin
(1996) showed that participants were faster to categorize
pronouns as male or female if they were preceded by gen-
der congruent primes (Exp. 1). This effect held even if
response priming was ruled out (Exp. 2).

While these influential studies are among the few that
actually investigated the very process of stereotype activa-
tion, a few issues deserve mentioning. First, priming effects
in Blair and Banaji (1996) were strongest for ‘‘non-trait”
words; that is, attributes related to gender by designating
typically male or female activities, roles, objects, or profes-
sions (e.g., ballet, master, flowers, mechanic). Priming
effects were not significant for stereotypic trait attributes
(e.g., courageous, logical, sentimental, warm).

Second, the priming effects in Blair and Banaji (1996)
are prone to an alternative explanation in terms of response
priming (Wentura & Degner, 2010). Thus, congruency
effects in a gender categorization task can be explained
by the fact that both primes and targets can be categorized
as typically male or female, leading to response facilitation
or interference in case of congruent or incongruent prime/
target pairs, without having to assume an automatic spread-
ing of activation from primes to targets. This issue was
addressed in Banaji and Hardin (1996, Exp. 2). Participants
were asked to categorize targets as pronouns or non-
pronouns, which rules out response priming as an explana-
tion. Only small effects were found, with priming effects
present only for attribute primes related to gender by defi-
nition (e.g., mother, father), but not for attribute primes
related to gender by normative base-rates (e.g., secretary,
doctor). Considering the findings by Blair and Banaji
(1996) it appears reasonable to assume that trait attributes
are even less likely to produce these effects.

Given the implications and the importance of the dis-
cussed studies, it appears paramount to test (a) whether cat-
egory activation via attribute priming can be replicated
(Blair & Banaji, 1996), (b) whether those effects encom-
pass attribute primes related to gender not only by defini-
tion, and (c) whether priming effects still hold if response
priming is ruled out (Banaji & Hardin, 1996).

To accomplish these goals we conducted a study con-
sisting of two experiments. The aim of the first experiment
was a direct replication of the gender congruency effects
reported by Blair and Banaji (1996). The aim of the second
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experiment was a replication of the gender congruency
effects if response priming is ruled out (Banaji & Hardin,
1996). Here the gender categorization task was replaced
by a name vs. town categorization task. This semantic
priming design rules out response priming, a replication
of Banaji and Hardin (1996, Exp. 2). This condition pro-
vides the crucial test of the assumed automatic gender ste-
reotype activation effect in the absence of response
priming. Both experiments were combined in a within-
subjects design, with order of experiments counterbalanced
across participants.

Overview

The goal of the current study was to replicate the finding
that activation of stereotypically male or female attributes
facilitates processing of targets denoting category member-
ship (Banaji & Hardin, 1996; Blair & Banaji, 1996). To dis-
entangle stereotype activation from response priming
effects, each participant completed two tasks. A gender
classification task (male vs. female names) corresponding
to the Banaji and Hardin (1996, Exps. 1 & 2) study, and
a semantic classification task (name vs. town) that was
orthogonal to gender, corresponding to the semantic prim-
ing design used by Banaji and Hardin (1996, Exp. 2).
The variation in the target task constitutes the within-sub-
ject factor Task Type (gender categorization vs. semantic
catgorization). The complete study was implemented using
the Psychopy software package' (Peirce, 2007, 2009) and
run on standard PC hardware (Microsoft Windows XP)
connected to a 17" CRT monitor displaying XGA resolu-
tion at 85 Hz.

Method

Sample

In order to detect Prime X Target interaction effects from
Banaji and Hardin (1996) and Blair and Banaji (1996) with
apower (1 — f) of .95 a sample of N = 135 was needed for
each experiment.” To ensure sufficient sample size in case
that order effects emerge (rendering only the experiment
run first for each participant available for analyses) and
to guard against dropout a total of 300 participants were re-
cruited. Six participants who did not finish the experiment
were excluded from further analyses, resulting in a final
sample size of N = 294, 51% female, age: M(SD) = 23.84
(5.9), range: 18-55.

Calculation of the necessary sample size was based on the smallest effect that was reported in the original studies, which was found for

the Prime Gender x Target Gender interaction in Banaji and Hardin (1996, Exp. 2) with F(1, 56) = 4.63. The sample size that is
necessary to detect an effect of this size with o = f = .05 was computed with G*Power 3.1.5.1 (Faul, Erdfelder, Lang, & Buchner, 2007).
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Procedure

Upon arrival at the laboratory participants were seated at a
computer in individual, soundproof cubicles. They were
told to follow the instructions provided to them on the com-
puter screen and to contact the experimenter if they had any
questions. Participants learned that they were going to work
on two different tasks, each requiring a binary categoriza-
tion of words via button press. A detailed description was
provided at the beginning of each experimental task, fol-
lowed by a short practice block (eight trials) to familiarize
participants with the upcoming task. To ensure fast and cor-
rect responses the practice block was repeated if participants’
mean reaction time exceeded 1,000 ms or if their accuracy
was below 80%. To guard against order effects, sequence
of tasks was counterbalanced, constituting the between-
subject factor Experiment Order (gender categorization
first vs. semantic categorization first). Additionally, key
assignment in both tasks was counterbalanced. Both tasks
differed only with respect to the employed target stimuli
and the required response.

Gender Categorization Task (GCT)

After a fixation cross (500 ms) participants were presented
with a stereotypically male or female attribute prime
(200 ms). After an Inter-Stimulus-Interval (ISI) of 100 ms
(blank screen; SOA = 300 ms), a male or female first name
was presented as target stimulus until a response was regis-
tered. Participants had to indicate as quickly and accurately
as possible whether the name was female or male by press-

Table 1. Overview of gender-related words used as primes

ing the assigned button on the keyboard, with button assign-
ment counterbalanced across participants.

Semantic Categorization Task (SCT)

The procedure was identical to the GCT, with the following
exception: After the ISI, either a first name (25% male,
25% female) or the name of a well-known city (50%)
was presented as a target stimulus until a response was reg-
istered. Participants had to indicate as quickly and accu-
rately as possible whether the target was the name of a
person (regardless of gender) or the name of a town by
pressing the assigned button on the keyboard. Again, button
assignment was counterbalanced across participants.

Materials
Primes

A total of 62 prime words were used, one half of them
being stereotypically male, the other half being stereotypi-
cally female. Of those 54 comprised male or female stereo-
types counterbalanced on valence (positive, neutral,
negative) and word type (noun, verb, adjective), with three
exemplars representing each combination. The remaining
eight primes were related to gender by definition and were
adapted from Banaji and Hardin (1996). Their inclusion of-
fers an additional test whether our procedure in general is
suited to detect priming effects (see Table 1).

Gender Valence Wordtype Exemplars (translated) Exemplars (original)
male positive noun computer, exercise, muscles Computer, Sport, Muskeln
verb to repair, to build, to protect reparieren, bauen, beschiitzen
adjective brave, fearless, strong tapfer, mutig, stark
neutral noun skat, regular’s table, car Skat, Stammtisch, Auto
verb to fight, to shave, to do math kdampfen, rasieren, rechnen
adjective dominant, objective, big dominant, sachlich, grof§
negative noun beer belly, bald head, sweat Bierbauch, Glatze, Schweiss
verb to curse, to hit, to drink fluchen, boxen, saufen
adjective aggressive, rude, brutal aggressiv, grob, brutal
by definition man, father, brother, king Mann, Vater, Bruder, Konig
female positive noun ballet, flowers, family Ballett, Blumen, Familie
verb to dance, to groom, to bake tanzen, pflegen, backen
adjective empathetic, caring, affectionate einfiihlsam, fiirsorglich, zirtlich
neutral noun household, chit-chat, diet Haushalt, Tratsch, Diét
verb to put on make-up, to cook, to sew schminken, kochen, nihen
adjective sensitive, emotional, domestic sensibel, emotional, hduslich
negative noun fashion, kitchen, purse Mode, Kiiche, Handtasche
verb to do dishes, to clean, to iron spiilen, putzen, biigeln
adjective gossipy, hysterical, touchy geschwitzig, hysterisch, zickig

by definition

woman, mother, sister, queen

Frau, Mutter, Schwester, Konigin

© 2014 Hogrefe Publishing. Distributed under the
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Table 2. Overview of first names and city names uses as targets

Type

Word

first name, male

Achim, Albert, Bernhard, Dieter, Daniel, Frank, Fritz, Georg, Hans, Helmut, Horst, Jens, Jiirgen,

Klaus, Manfred, Markus, Norbert, Peter, Friedrich, Thomas, Ulrich, Volker, Wolfgang, Hannes, Ingo, Kurt,
Hubert, Stefan, Florian, Thorsten, Alexander

first name, female

Annette, Angelika, Anja, Birgit, Claudia, Erna, Eva, Helga, Heike, Julia, Daniela, Karin, Katja, Kerstin,

Monika, Petra, Renate, Sabine, Sandra, Silke, Susanne, Tanja, Ulrike, Kerstin, Hanna, Linda, Nina,

Katharina, Carolin, Anna, Franziska

city name

Aachen, Augsburg, Berlin, Bonn, Dortmund, Dresden, Diisseldorf, Frankfurt, Freiburg, Hamburg, Jena,

Hannover, Kassel, Kiel, Konstanz, Leipzig, Mainz, Marburg, Miinchen, Miinster, Niirnberg, Rostock,
Wiesbaden, Bottrop, Koblenz, Gladbach, Essen, Stuttgart, Bremen, Magdeburg, Chemnitz, Gottingen,
Gera, Mannheim, Krefeld, Flensburg, Minden, Liibeck, Potsdam, Darmstadt, Halle, Karlsruhe, Weimar,
Erfurt, Rostock, Bielefeld, Duisburg, Paderborn, Cottbus, Bochum, Braunschweig, Ahlen,Wiirzburg,
Wolfsburg, Rudolstadt, Fulda, Suhl, Ulm, Heidelberg, Wuppertal, Regensburg, Passau

Targets

In the GCT, a total of 62 first names were used, 50% male
and 50% female. Care was taken to only select names that
are easily and unambiguously recognized as male or
female. In the SCT, an additional 62 city names were
employed (see Table 2).

Trials

In the GCT, each prime was randomly paired with a male and
a female target name, yielding a total of 62 primes X 2
names = 124 trials. In the SCT, each prime was additionally
paired with two city names, yielding a total of 248
trials.

Known Differences From Original Studies

In the current experiments we opted to exclude control or
nonword primes, for two reasons: First, those primes are
not essential for the focal research question, in fact those
trials are not part of any analyses of interest. Second, being
able to use all completed trials for the analysis increases the
power to detect even small effects.

Also we employed a new set of prime and target stimuli.
This was mainly because the current experiments were
conducted in Germany and the original studies are now
17 years old. Thus it was questionable whether our subjects
would endorse the original stereotypic stimuli to the same
extent as the original subjects. As in Blair and Banaji
(1996), attributes were balanced with regard to valence,
with an additional set of attribute stimuli of neutral valence.
Also we systematically varied the word type of the attri-
butes to estimate whether effects vary depend on the type
of attributes (adjectives = personality traits, nouns and
verbs refer to behavior and appearance).

Finally, we opted to employ the aforementioned name
vs. town classification task instead of the original pronoun
versus non-pronoun classification (Banaji & Hardin, 1996).
This is because the latter allows only a limited set of

Social Psychology 2014; Vol. 45(3):187-193

different target stimuli (he, she, it, me vs. is, do, as, all in
Banaji & Hardin, 1996) resulting in a huge number of target
repetitions during the task. Employing the name versus
town classification allowed us to eliminate target repetitions
completely.

Results

While all trials from the GCT entered into the analyses,
only trials featuring a first name target in the SCT could
be analyzed with regard to stereotype congruency. Thus,
each experiment yielded a total of 124 trials for the analy-
ses. RTs from trials with incorrect responses (4.8%) or
exceeding the third quartile of the respective intraindividual
distribution by more than 1.5 interquartile ranges (4.3%;
outlier values according to Tukey, 1977) were removed
from the analyses.

Including the control factors Experiment Order and
Participant Gender did not reveal any higher order interac-
tions with the priming factors (all p’s > .20). We thus report
findings in which we aggregate across conditions for these
balancing factors. Average RTs within conditions were sub-
jected to a 2 (Prime Gender: male vs. female) X 2 (Target
Gender: male vs. female) X 2 (Experiment Type: GCT vs.
SCT) repeated measures ANOVA, yielding a significant
Prime Gender X Target Gender interaction, F(1, 293) =
39.68, p = 1.09 x 10~7, 5,> = 0.12, that was further quali-
fied by the three-way interaction of Prime Gender x Target
Gender x Experiment Type, F(1, 293) = 2574, p = 6.95 X
1077, np2 = 0.08. Inspection of Figure 1 reveals that re-
sponses to targets are facilitated by gender congruent
primes only in the GCT but not in the SCT. Conducting
separate ANOVAs for each experimental task confirmed
a significant Prime Gender X Target Gender interaction
in the GCT, F(1,293)=7554, p=259x10""'9
’7p2 = 0.20, indicating that responses to male and female
names were faster after stereotypically congruent primes
(M = 551 ms) than after stereotypically incongruent primes
(M = 564 ms). No such congruency effect was obtained for
the SCT, F(1, 293) = 1.03, p = .31, r]p2 = 0.003, indicating

© 2014 Hogrefe Publishing. Distributed under the
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that prime stereotypicality did not affect responding to male
and female names in a semantic categorization task unre-
lated to gender.

To ensure the robustness of our results, analyses were
repeated using log-transformed values (after removal of
outliers as mentioned above) and by using values that were
standardized on participants individual standard deviation
of response latencies (i.e., using the D measure, see
Greenwald, Nosek, & Banaji, 2003, p. 201). The same pat-
tern of findings emerged for these analyses as well (for de-
tails consult supplementary materials).

Effects of Prime Valence

Including the factor Valence (negative, neutral, positive)
revealed no interactions of Valence with stereotype prim-
ing, all p’s > .13 (Greenhouse Geisser corrected).

Effects of Word Type

Including the factor Word Type (noun, verb, adjective)
revealed a significant four-way interaction of all factors,
F(2, 586) = 3.65, p=0.03, n,”=0.0l. Separate ANO-
VA’s for each experimental task confirmed a significant
Prime Gender x Target Gender X Word Type interaction
in the GCT, F(2, 586) =5.21, p = .006, np2 = 0.02, but
not in the SCT, F(2, 586) = 0.36, p = .69 (Greenhouse
Geisser corrected). ANOVAs conducted for each value
of Word Type in the GCT yielded a more pronounced
Prime Gender X Target Gender interaction for nouns,
F(1,293) = 4825, p=243x 10", n7=.14, versus
verbs, F(1, 293) = 9.49, p =.002, r]p2 = .03, and adjec-
tives, F(1, 293) = 15.64, p = 9.61 x 107>, 5> = .05.

© 2014 Hogrefe Publishing. Distributed under the
Hogrefe OpenMind License http://dx.doi.org/10.1027/a000001

male

Effects of Stereotype Relation

Including the factor Stereotype Relation (stereotypically
related primes vs. gender-defining primes) revealed
a significant four-way interaction of all factors,
F(1,293) =152, p=1.19x 107, n,” = 0.05. Separate
ANOVAs for each experimental task confirmed a signifi-
cant Prime Gender X Target Gender x Word Type interac-
tion in the GCT, F(1,293)=2497, p=1x10"°
np2 = 0.08, but not in the SCT, F(1, 293) = 0.59, p = .44.
Finally, ANOVAs conducted for each value of Stereotype
Relation within the GCT revealed a more pronounced
Prime Gender X Target Gender interaction for primes
related to gender by definition, F(1, 293) = 67.0,
p=842x10"", np2 = 0.19, compared to primes that
were part of a gender stereotype, F(1, 147) = 50.41,
p=943x 107" 5,2 = 0.15.

Discussion

The current study sought to replicate the finding that activa-
tion of stereotypically male or female attributes facilitates
processing of targets denoting category membership
(Banaji & Hardin, 1996; Blair & Banaji, 1996). The re-
sponse priming paradigm in a gender classification task
successfully replicated the effects reported by Blair and
Banaji (1996). However, these effects are readily explained
by a response priming mechanism and thus do not provide
strong support for claims of an automatic stereotype activa-
tion. If automatic stereotype activation does take place ef-
fects should also be obtained with a semantic priming
paradigm. In contrast to the findings reported by Banaji
and Hardin (1996), our semantic priming paradigm

Social Psychology 2014; Vol. 45(3):187-193
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Cohen's D[95% CI]  Figure 2. Priming Effects com-
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Table 3. Mean (SD) of reaction time (ms) for each
condition separately for each experiment

(N =294)
Prime Gender
Experiment type Target gender Male Female
GCT male 554 (80) 566 (80)
female 562 (83) 549 (80)
SCT male 605 (91) 605 (90)
female 570 (86) 567 (85)

Notes. GCT = Gender Categorization Task; SCT = Semantic
Categorization Task.

(Semantic categorization task: names vs. cities) revealed no
trace of stereotype congruency effects (see Figure 2 for a
comparison of the observed effects).

Because our experiment had sufficient power
(1 = B> .95) to detect effects of the magnitude reported
by Banaji and Hardin (1996), this failure to replicate the
original results cannot be attributed easily to insufficient
sample size. These results might be less surprising though
if one considers that Banaji and Hardin (1996) also found
only small priming effects and these effects were limited
to those words that relate to gender by definition (e.g.,
mother, king, sister). This is reminiscent of similar findings
from the domain of affective priming: Affective congru-
ency effects typically do not emerge in semantic priming
designs if effects of response priming are controlled (e.g.,
De Houwer, Hermans, Rothermund, & Wentura, 2002;
Eder, Leuthold, Rothermund, & Schweinberger, 2012;
Klauver & Musch, 2002; Klinger, Burton, & Pitts, 2000;
Voss, Rothermund, Gast, & Wentura, 2013; Werner &
Rothermund, 2013).

However, the failure of finding global semantic activa-
tion effects for stereotypic primes does not rule out the

Social Psychology 2014; Vol. 45(3):187-193

possibility that stereotypes can be activated automatically
under more specific conditions. Recent experiments using
semantic priming paradigms support the notion that the
activation of specific subsets of stereotypic attributes does
take place if category and context information are com-
bined in a compound prime (Casper, Rothermund, &
Wentura, 2010, 2011). This context-dependent activation
of stereotypes also was confirmed in studies on self-stereo-
typing (Casper & Rothermund, 2012) and on the activation
of stereotype-related behaviors (Miiller & Rothermund,
2012).
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