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Using the trait of shyness as an example, the authors showed that (a) it is possible to reliably assess
individual differences in the implicitly measured self-concept of personality that (b) are not accessible
through traditional explicit self-ratings and (c) increase significantly the prediction of spontaneous
behavior in realistic social situations. A total of 139 participants were observed in a shyness-inducing
laboratory situation, and they completed an Implicit Association Test (IAT) and explicit self-ratings of
shyness. The IAT correlated moderately with the explicit self-ratings and uniquely predicted spontaneous
(but not controlled) shy behavior, whereas the explicit ratings uniquely predicted controlled (but not
spontaneous) shy behavior (double dissociation). The distinction between spontaneous and controlled
behavior was validated in a 2nd study.

The aim of the present study is to apply recent conceptual and
methodological advances in social cognition research to the as-
sessment of the self-concept of personality and the prediction of
behavior. Using the trait of shyness as an example, we attempt to
show that (a) it is possible to reliably assess individual differences
in the implicit self-concept of personality that (b) are partly inde-
pendent from traditional explicit self-ratings and (c) increase sig-
nificantly the prediction of spontaneous behavior in a realistic
social situation. For this purpose, we make a conceptual distinction
between the explicit and the implicit self-concept of personality,
propose a general hypothesis on how these two aspects of the
personality self-concept are linked with spontaneous and con-
trolled behavior, and test this hypothesis in a behavioral observa-
tion study. In a follow-up study, we experimentally test and
confirm the distinction between spontaneous and controlled shy
behavior.

Two Threats to Explicit Self-Ratings of Personality

Empirical research on personality differences is dominated by
the use of verbal self-reports of personality. Typically, participants
are explicitly asked to judge their own personality traits—thus,

aspects of their self-concept of personality. Numerous studies have
shown substantial agreement between self-rated traits and ratings
of these traits by others (particularly if the traits refer to observable
behavior) and between self-rated traits and observed behavior in
trait-relevant situations if these external criteria for the self-ratings
are sufficiently aggregated over observers, time, or situations.
Thus, explicit self-ratings of personality show substantial validity
for observable personality traits (Funder, 1999).

However, there are two main limitations to the validity of
explicit self-ratings of personality. First, a long-standing and still
unresolved issue concerns differential self-presentation of one’s
personality, particularly differential social desirability biases (Ed-
wards, 1957). Researchers have made progress by distinguishing
self-deception tendencies from impression management tenden-
cies, including deliberate faking of responses (Paulhus, 1984,
1998). But despite attempts over half a century to increase the
validity of explicit self-ratings of personality by controlling for
such tendencies, only limited progress has been made in this
direction (Paulhus, 1998).

The second threat to the validity of explicit self-ratings, which
is less frequently acknowledged by personality researchers, is the
limited accessibility of the self through the self-rating method. In
recent years, social cognition researchers have increasingly recog-
nized that information about the self is processed in two different
modes. Although the exact difference between these two modes is
not yet fully understood and the use of terminology is not consis-
tent, many distinguish between an explicit mode characterized by
conscious, controlled, and reflective information processing and an
implicit mode characterized by unconscious, automatic, and intu-
itive processes (Bargh, 1994; Bosson, Swann, & Pennebaker,
2000; Epstein, 1994; Greenwald & Banaji, 1995; Greenwald &
Farnham, 2000; Kihlstrom & Cantor, 1984; Wilson, Lindsey, &
Schooler, 2000). In addition, it is generally assumed that informa-
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tion processing in the explicit mode has only limited access to the
self-concept and its affective evaluation (i.e., self-esteem). Intui-
tions about oneself, unfavorable or threatening evaluations of
oneself, and self-related knowledge that was acquired a long time
ago, particularly in early childhood, may be difficult to access in
the explicit mode (Bowlby, 1969; Breakwell, 1986; Furman &
Flanagan, 1997; George, Kaplan, & Main, 1985; Wilson et al.,
2000). Explicit self-ratings of personality require information pro-
cessing in the explicit mode and are therefore subject to this
limitation.

Explicit Versus Implicit Personality Self-Concept

The present study is an attempt to tackle these two key problems
of explicit personality self-ratings—namely, self-presentation bi-
ases and limited cognitive accessibility—at once through the as-
sessment of the implicit self-concept of personality. To avoid some
of the confusion that surrounds the use of the terms implicit and
explicit in the social cognition literature, we propose to clearly
distinguish between the self-concept of personality at the construct
level and the measured self-concept of personality at the empirical
level.

Recently, Greenwald et al. (2002) proposed that social knowl-
edge can be represented in a general associative network (called
the social knowledge structure) that contains a central me node,
nodes representing other social objects, attributes of the me and the
other social objects, and also nodes representing positive and
negative valence. Greenwald et al. defined the self-concept as “the
association of the concept of self with one or more (non-valence)
attribute concepts ” (p. 5) and self-esteem simply as the connection
of the self node to a valence node. Consistent with this definition,
we define the self-concept of personality at the construct level as
an associative network containing all associations of the concept of
self with attribute concepts describing one’s personality—thus,
attributes that describe individual, relatively stable, nonpathologi-
cal characteristics of the person. Because some parts of the self-
concept refer to cultural and even human universals (e.g., German,
European, human being) or to pathological attributes (e.g., being
spider phobic), the self-concept of personality is only part of one’s
self-concept.

Explicit measures of the self-concept of personality are based on
information that is intentionally given to inform about the self.
They contain valid information as far as they refer to parts of the
self-concept of personality that are introspectively accessible. Ad-
ditionally, they may contain invalid information about the person’s
personality that is motivated by self-presentation concerns and
unrelated to the self-concept of personality or that is due to
measurement error. In contrast, implicit measures of the self-
concept of personality are based on information that is not inten-
tionally given to inform about the self. They contain valid infor-
mation as far as they refer to parts of the self-concept of
personality that are accessible through the particular assessment
methodology. Additionally, they may contain invalid information
about the person’s personality due to systematic biases of the
assessment methodology and measurement error. Therefore, im-
plicit measures are expected to be more robust against deliberate
self- and other deception than are explicit measures.

Although there are presently only a few studies on the relation
between implicit and explicit measures of the self-concept of

personality, we expect to find relations similar to those observed
for implicit and explicit attitudes, stereotypes, and self-esteem—
namely, weak to moderate correlations (e.g., Greenwald & Nosek,
2001; Banse, Seise, & Zerbes, 2001; Bosson et al., 2000; Green-
wald & Farnham, 2000; Cunningham, Preacher, & Banaji, 2001).
Also, the definitions of explicit versus implicit self-concept mea-
sures imply that these implicit–explicit correlations increase if
self-presentation tendencies are controlled for. This implication
has been supported by numerous studies (Banse & Gawronski,
2001; Dunton & Fazio, 1997; Fazio, Jackson, Dunton, & Williams,
1995). Empirical zero correlations between implicit and explicit
measures may often be due to the low reliability of implicit
measures rather than to total independence of implicit and explicit
constructs (e.g., Bosson et al., 2000).

Our usage of the terms implicit and explicit always refers to the
empirical level, that is, to measures of the self-concept of person-
ality. To simplify terminology, from now on we use the terms
implicit/explicit personality self-concept when we refer to an in-
dividual’s measured implicit/explicit self-concept of her or his
personality.

Reliable Assessment of Implicit Traits

How can we assess the implicit self-concept of personality?
Trait-oriented personality psychologists (Funder, 1991; McCrae &
Costa, 1999) would like to have general procedures assessing
people’s implicit self-concept for particular personality traits. For-
tunately, these procedures need not be invented anew, because a
flourishing research on implicit attitudes and stereotypes provides
candidate procedures. To simplify terminology, from now on we
use the terms implicit trait and explicit trait when we refer to an
individual’s measured implicit/explicit self-concept regarding this
trait. Thus, we talk about implicit shyness, explicit conscientious-
ness, and so on.

Two different types of procedures are prime candidates for the
assessment of implicit traits because they have been used in
numerous studies and are flexible enough to be easily adapted to
the empirical study of implicit traits.1 First, there is a vast literature
on the use of semantic or evaluative priming methods for the
assessment of attitudes (e.g., Fazio, Sanbonmatsu, Powell, &
Kardes, 1986; Fazio et al., 1995), stereotypes (e.g., Blair & Banaji,
1996; Wittenbrink, Judd, & Park, 1997), self-esteem (Bosson et
al., 2000), and the self and significant others (e.g., Banse, 1999,
2001). Whereas priming has proved to be a useful procedure to
study sample means and group differences, the effect sizes are
typically small, and the reliability of individual differences is
typically low (see, e.g., Banse, 1999, 2001; Bosson et al., 2000) to
moderate (e.g., Cunningham et al., 2001; Kawakami & Dovidio,
2001). The low reliability of individual-differences measures that

1 Beginning with the pioneering work of the “New Look” back in the
1940s, various experimental paradigms were used to measure perception
thresholds (Bruner & Postman, 1947) or automatic attention allocation
processes (McLeod, Mathews, & Tata, 1986; Williams, Mathews, & Mac-
Leod, 1996). These were assumed to be directly related to personality traits
such as coping styles or anxiety without necessarily being part of the
self-concept of personality. All these methods are plagued by very low
reliabilities of individual scores (Byrne & Holcomb, 1961; Greenwald &
Banaji, 1995).
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are based on priming is crucial for applications of this method to
the assessment of implicit traits at the individual level (Greenwald
& Banaji, 1995). A methodology is needed that routinely produces
internal consistencies and retest reliabilities that fall into the same
range as do the reliability coefficients of typical explicit self-
ratings of personality traits (.70–.90). Available priming methods
generally fail to meet this standard.

More recently, Greenwald, McGhee, and Schwartz (1998) pro-
posed a different implicit assessment procedure, the Implicit As-
sociation Test (IAT). In this procedure, the automatic association
between a bipolar target concept such as self–others and a bipolar
attribute concept such as good–bad is assessed through a series of
discrimination tasks that require 10–15 min to accomplish. The
effects produced by the IAT are typically much larger than priming
effects, and recent studies have shown that IAT procedures assess
individual differences in implicit attitudes and self-esteem with
internal consistencies that regularly approach .80 and above
(Banse et al., 2001; Bosson et al., 2000; Cunningham et al., 2001;
Greenwald & Farnham, 2000; Greenwald & Nosek, 2001). How-
ever, the test–retest correlations typically range between .60 and
.70, which is not fully satisfactory but much higher than the retest
correlations for priming measures.

A Double Dissociation Strategy for Validating Implicit
Trait Assessments

The distinction between an implicit and an explicit mode of
information processing is a general one that applies not only to
cognition but also to behavior and action control. In the MODE
model of attitude–behavior relations (Fazio, 1990; Fazio &
Towles-Schwenn, 1999), it is postulated that implicitly measured
attitudes predict spontaneous or highly automatized behavior bet-
ter than controlled behavior, whereas explicitly measured attitudes
predict controlled behavior better than spontaneous or highly au-
tomatized behavior, because the mediating information processes
are consistent in both cases with regard to implicit versus explicit
mode. Similar dual models have been proposed for relations be-
tween behavior and implicit versus explicit self-esteem (Green-
wald & Farnham, 2000), implicit versus explicit person and rela-
tionship schemata (Baldwin, Carrel, & Lopez, 1990), and implicit
versus explicit motives (McClelland, Koestner, & Weinberger,
1989; see also Wilson et al., 2000, for a general discussion).

Building on these dual model approaches, we propose the gen-
eral hypothesis that the implicit personality self-concept predicts
spontaneous or highly automatized behavior better than controlled
behavior, whereas the explicit personality self-concept predicts
controlled behavior better than spontaneous or highly automatized
behavior. Consequently, we propose a double dissociation strategy
for the empirical evaluation of the validity of assessments of
implicit behavior-relevant traits. First, the reliability of the im-
plicit, explicit, and behavioral measures has to be established,
avoiding the problem that dissociations between measures of im-
plicit and explicit constructs are simply due to a low reliability of
the implicit measures (Buchner & Wippich, 2000). Second, the
validity of the behavioral measures for the target trait has to be
established (e.g., by correlations with external criteria or trait
ratings of observers of the behavior), avoiding the problem that
low predictive correlations with the behavioral measures are due to
their irrelevance for the target trait.

Third and most important, a double dissociation between the
implicit and explicit trait measures with regard to spontaneous/
automatized and controlled behavior has to be confirmed. It has to
be shown that the implicit trait predicts spontaneous/automatized
behavior significantly and uniquely (i.e., even when the correlation
between the explicit trait and behavior is controlled for). In our
view, the significant and unique prediction from the implicit trait
to spontaneous behavior is the key validity criterion for assess-
ments of behavior-relevant implicit traits. Simple correlations are
not sufficient because they can be spurious if the indirect path to
behavior that is mediated by the explicit trait is strong. In other
words, this part of the proposed validation procedure requires that
we show a simple dissociation between the implicit and the ex-
plicit trait with regard to spontaneous and controlled behavior.

In addition, we propose that the same logic should also be applied
to an explicit trait measure; that is, it has to be shown that the explicit
trait significantly and uniquely predicts controlled behavior. Other-
wise there is a risk that an implicit trait shows a unique prediction of
behavior because the explicit measure is not valid, although the
prediction would be spurious if a more valid explicit measure were
chosen. Thus, Step 3 of our validation strategy requires that we show
a full double dissociation for the implicit versus explicit traits. Readers
may consider Figure 1 for a graphic illustration.

Because a double dissociation includes two dependent and two
independent variables, structural equation modeling is required to test
it. In a weak version of the double dissociation hypothesis, only
significant paths from the implicit trait to spontaneous/automatized
behavior and from the explicit trait to controlled behavior are re-
quired; the cross-paths from the implicit trait to controlled behavior
and from the explicit trait to spontaneous/automatized behavior may
also be significant. In a strong version, the cross-paths are zero; that
is, the implicit trait adds nothing to the prediction of controlled
behavior beyond the explicit trait, and vice versa. The higher the
correlation between the implicit and the explicit trait is, the lower is
the chance of confirming the strong version of the double dissociation
hypothesis.

There is some evidence for the weak version of the double disso-
ciation pattern in the domain of implicit attitudes (Dovidio,
Kawakami, Johnson, Johnson, & Howard, 1997; Dovidio, Kawakami,
& Gaertner, 2002; Fazio et al., 1995; McConnel & Leibold, 2000) and
self-esteem (Spalding & Hardin, 1999).2 Across all studies, explicit
but not implicit measures correlated significantly with more deliber-
ate/controlled behavior and implicit but not explicit measures corre-
lated with more spontaneous/automatic behavior. However, the evi-
dence for the double dissociation pattern is not very strong. All studies
used small sample sizes for correlational analysis (samples ranged
from 33 to 64), the reliability of implicit measures was not reported,
and correlations between implicit and explicit measures varied
widely. In all studies, a low controllability of nonverbal behavior was
assumed but not empirically tested.

2 A conceptually similar dissociation was also found in the domain of
latent (or implicit) and manifest (or explicit) motives (for an overview, see
Spangler, 1992). Because motives can hardly be subsumed under the label
of knowledge representations such as attitudes, stereotypes, and self-
concept and because the methodological problems of projective tests are
probably very different from those of implicit measures based on reaction
times, we prefer not to consider implicit motives in the present article.

382 ASENDORPF, BANSE, AND MÜCKE



Moreover, controlled behavior was operationalized by some
form of judgment or rating of either an out-group member or the
self. Therefore, the prediction of controlled behavior by an explicit
questionnaire measure may have been inflated by common method
variance of both variables. Although the strong version of the
double dissociation pattern has not been formally tested using
multivariate analyses, the results of most studies show insignifi-
cant cross-correlations. Only Dovidio et al. (1997, Experiment 3)
reported a path analysis, in which a cross-path between explicit
attitudes (modern racism) and nonverbal behavior (less visual
contact) was marginally significant. In the present study, we aim to
investigate the double dissociation hypotheses in the domain of
self-concept of personality, to formally test the strong version of
the double dissociation pattern, and to assess both automatic and
controlled behaviors by coding observable behavior in the same
interaction situation.

The Present Studies: Shyness

For multiple reasons, we chose to study the personality trait of
shyness. First, shyness is a personality trait that is well represented
in common language and lay psychology, is observable by others
in social interaction, shows moderate self–other agreement in
explicit ratings, and can be studied in naturalistic situations in the
laboratory (Asendorpf, 1987, 1989). Therefore, it is easy to select
shyness-descriptive adjectives for both explicit self-ratings and an
IAT for shyness, and observers agree on others’ shyness without
special training (Asendorpf, 1987, 1989). Second, shyness is so-
cially evaluated moderately negatively in Western cultures and
therefore is subject to differential impression management tenden-
cies. Because of its observability and good representation in lay
psychology, the self-concept of shyness seems to be relatively
cognitively accessible; consequently, discrepancies between im-
plicit and explicit shyness can be mainly attributed to impression
management. Third, we can sharpen the discriminant validity of
implicit and explicit shyness measures by contrasting assessments
of shyness with assessments of unsociability, which is a correlated

but not identical trait (Asendorpf & Meier, 1993; Cheek & Buss,
1981).

Building on prior research (Asendorpf, 1989, 1990) on the
situational and personal antecedents of state shyness and its dif-
ferential expression in behavior, we tried to maximize state shy-
ness by having young, heterosexual adults who had not recently
fallen in love interact with an (a) unfamiliar, (b) above-average
physically attractive opposite-sex confederate who played the role
of another participant. The situation was socially evaluative be-
cause (c) the conversation partners were instructed to get to know
each other to evaluate each other’s personality later on, and (d) the
conversation was filmed by a visible video camera.

To minimize the problem of individual response hierarchies
(Asendorpf, 1988), we coded numerous behaviors, particularly
both body movements and body tension. We hypothesized that
speech and movements illustrating speech are more under the
participants’ explicit control, whereas body tension and body self-
stimulations are more spontaneous indicators of shyness. We were
less sure about the status of gaze aversion because it is well
documented that it is influenced by both the affective state and the
more controlled processes of initiating and terminating speaker
roles (Kleinke, 1986). We tested whether these behavioral indica-
tors are shyness indicators at all by correlating them with shyness
judgments of observers of the videotaped interactions.

Study 1

Method

Participants

Participants were 139 heterosexual young adults who were native speak-
ers of German and had finished high school (69 male, 70 female; mean
age � 22.6 years, range � 19–31 years; 87% university students; psy-
chology students were not recruited for this study). Most participants were
approached by two experimenters on the campus of Humboldt University,
Berlin, and were asked to participate; other participants were acquaintances
of the experimenters. The participants were not paid. Instead, we motivated

Figure 1. Double dissociation between the implicit and explicit self-concept of shyness. Presented is the result
for the a priori defined structural equation model for the strong version of the double dissociation hypothesis
(estimations of latent correlations, paths, and errors by LISREL). IAT 1 and IAT 2 refer to two parallel Implicit
Association Test (IAT) subtests. Bipol 1 and Bipol 2 refer to two parallel subscales of the bipolar (Bipol) shyness
self-rating scale. *** p � .001.
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them for participation by informing them that the study was on social
perception and that they could receive individual feedback on their results
later on. Thus, the participants cooperated in the study mainly to get
individual feedback on their personality.

Assessments and Measures

Overview. The participants (a) were videotaped in a shyness-inducing
situation with a confederate of the experimenter, (b) judged themselves on
bipolar personality-descriptive items, (c) completed a shyness IAT, (d)
judged themselves on other personality items, and (e) completed a parallel
shyness IAT (only the first 35 men and 35 women). The shyness items of
the two IATs were explicitly self-rated in Step b. Finally, the participants
were thanked, asked for permission for the videotapes to be analyzed (all
gave permission), and promised individual feedback about their results.
Four months after the study was finished, they received a letter explaining
the procedures and general findings of the study and were invited for a
feedback session at which they were informed about their individual
results.

Shyness situation. On arrival at the lab, the participant was guided by
the experimenter to the observation room, which was furnished as a living
room. An above-average physically attractive, unfamiliar, opposite-sex
peer sat at a low table. This confederate was trained to play the role of
another participant and to respond in a friendly manner to initiatives of the
participant but to be otherwise rather reserved. The experimenter intro-
duced the participant to the confederate and asked him or her to sit down
in a chair that was placed at a 90° angle to the confederate’s chair.

Next, the experimenter read the following instructions:

As you know, this experiment is on social perception, that is, how you
perceive yourself and how you are perceived by others. You have
now 5 minutes for getting to know each other. Subsequently, you will
judge your conversation partner in a questionnaire, for example, how
likable he or she is. Your answers in this questionnaire will be treated
strictly confidentially; in particular, your conversation partner will not
get to know your judgment. Thus, you should try not to gloss over the
facts. There [experimenter points to the camera] is a video camera that
records your conversation. This is part of our routine procedure. Later
on, you will separately complete various computer tasks. Because
people usually differ in their speed, you will probably not see your
conversation partner again.

This procedure was designed to induce shyness by (a) the unfamiliarity, (b)
the opposite sex, (c) the attractiveness, and (d) the evaluation of the
confederate and by (e) the video recording.

Subsequently, the experimenter left the room. After the 5-min conver-
sation, she returned and asked the participants to judge their conversation
partner on various bipolar scales (not analyzed for the purpose of the
present study). Finally, the experimenter asked the confederate to wait for
another experimenter and guided the participant to another room.

The participant and the confederate were videotaped by a camera that
was operated from another room using S-VHS video. Camera settings were
constant for all participants. A time code was imprinted on the tapes, and
it started when the experimenter had closed the door. If the participant
stood up and/or walked away, the confederate was to get him or her back
as quickly as possible; the time period until he or she sat down again was
defined as missing. Secondary tapes were prepared that contained the
first 3 min of nonmissing interaction of all participants. These tapes were
used for the judgments and codings.

Global judgments of shyness. Three student judges who were unfamil-
iar with the participants independently judged the 3-min video recording of
each participant on a 7-point scale for shyness (ranging from 1 � not shy
to 7 � shy). We anchored the judgments by presenting beforehand two
examples of extremely shy and extremely nonshy participants from the
study by Asendorpf (1989). The six ratings of each judge were averaged.

Codings of shy behavior. The videotaped behavior of all participants in
the first 3 min was coded by one coder; coding reliability was assessed by
independent coding of 40 randomly selected participants by another coder.
Codings were done on a personal computer that was synchronized with the
time code of the videotape. For each behavioral code, coders marked the
onset and the offset of the behavior by pressing an appropriate button on
the keyboard. Coded in independent runs were (a) speech of the participant,
(b) body movements of the participant, (c) tenseness of the body posture,
and (d) gaze aversion. For each code, its duration (expressed as percentage
of observation time) was analyzed.

Body movements were coded according to Ekman and Friesen’s (1972)
classification, which distinguishes illustrators (movements illustrating
speech, including emblems, i.e., movements with culturally defined mean-
ing), facial adaptors (self-stimulation of face or neck), and body adaptors
(self-stimulation of other parts of the body). Facial adaptors were distin-
guished from body adaptors because some facial adaptors may be redi-
rected spontaneous movements of covering the face and may therefore be
more specifically related to shyness than are other self-stimulations that
mainly serve arousal-regulating functions (see Asendorpf, 1990).

Gazing was coded in terms of the onset and offset of participants’ gaze
toward the face of the confederate; the video recording did not make it
possible to distinguish between face-directed gazing and eye contact. Gaze
aversion was defined as the duration of not gazing.

Tenseness of body posture was coded on a 3-point scale: normal, slight,
and strong tension. Normal tension was defined by four standard body
postures that require minimum muscle activity. Slight/strong tension was
defined by slight/strong deviations of head, shoulders, arms, hands, or legs
from the standard positions that were described to the coders by 2 (degree
of deviation) � 4 (standard positions) � 8 additional prototypical body
postures. We summed the durations of the three tension categories (in
percentage of observed time) using the weights 0, 1, and 2 and then divided
them by 2, which yielded scores that could range from 0% to 100%.

IAT. We took care to design the tests to be as similar to the original
IATs by Greenwald et al. (1998) as possible. The target-concept discrim-
ination was me–others, and attributes were shy–nonshy. In a first step,
participants discriminated me–others, then shy–nonshy. In the initial com-
bined task, they discriminated me and shy from others and nonshy. Sub-
sequently, they discriminated others–me and, finally, others and shy from
me and nonshy (see Tables 1 and 2). The difference between the mean
reaction time in the reversed combined task and the mean reaction time in
the initial combined task is the main dependent variable (IAT score);
positive differences indicate faster associations between me and shy than
between others and shy.

Participants used the letter A on the left side of the keyboard and the
number 5 on the right-side numeric keypad for discrimination. The targets
and/or attributes assigned to the response keys were presented in the left
and right upper corners of the computer screen throughout each task. The
stimuli were presented in the center of the screen until the participant
responded. The stimuli for the two parallel IATs are presented in Table 2;

Table 1
Implicit Association Tests for Shyness: Task Sequence

Sequence
No. of
trials Task

Response key assignment

Left key Right key

1 40 Target discrimination Me Others
2 40 Attribute discrimination Shy Nonshy
3 80 Initial combined task Me, shy Others,

nonshy
4 40 Reversed target

discrimination
Others Me

5 80 Reversed combined task Others, shy Me, nonshy
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the attribute stimuli were identical to the corresponding bipolar adjectives
in the explicit self-ratings. In the two combined tasks, the stimuli alternated
between target and attribute. Target and attribute stimuli were randomized
in order within blocks of 20 trials. Thus, the internal consistency of the IAT
could be evaluated across four subtests that included the same 20 trials in
a different order. Interstimulus interval was 250 ms; after an incorrect
response, the word FEHLER (German for error) immediately replaced the
stimulus for 300 ms, resulting in a 550-ms interstimulus interval. Because
this study focuses on interindividual differences, all participants received
the stimuli in the same order to minimize interindividual variance due to
order effects. Participants needed approximately 12 min to complete the
IAT.

Participants were instructed to respond as quickly and accurately as
possible. Their responses were recorded using Experimental Run Time
System software (Beringer, 1994). In keeping with Greenwald et al.
(1998), the first two responses in the combined tasks were not analyzed,
response latencies below 300 ms were recoded as 300 ms, and latencies
above 3,000 ms were recoded as 3,000 ms. These raw latencies were used
only for reporting means and standard deviations. All other statistical
analyses were based on log-transformed latencies to correct for the skewed
latency distribution.

Explicit self-ratings. In a first block, participants responded to 40
bipolar adjective pairs that were presented one by one on a computer screen
(e.g., shy 1—2—3—4—5—6—7 nonshy). They were instructed to indi-
cate how well the two opposed adjectives described their personality by
pressing the appropriate number on the keyboard. We selected 10 adjective
pairs each for assessing shyness, agreeableness, conscientiousness, and
intellect. The 20 shyness-descriptive adjectives were selected by high or
low factor loadings on both introversion and neuroticism in a factor
analysis of self-ratings of 830 unipolar personality-descriptive adjectives
used by Asendorpf and Ostendorf (1998). The other adjectives were
selected by high or low factor loadings on the agreeableness, conscien-
tiousness, and intellect factors of these adjectives and served as distractors.
The resulting 40 bipolar items were then randomly mixed.

After completion of the first IAT, the participants answered 27
personality-descriptive items that were again presented one by one on the
computer screen on a 5-point scale (ratings ranged from 1� not at all true
for me to 5 � completely true for me) by pressing the appropriate number.
Five items referred to shyness, and another 5 referred to sociability. These
two 5-item scales were used by Asendorpf and Wilpers (1998) and were
included to validate the bipolar shyness adjectives. These items were
randomly mixed with 17 distractor items.

Results

Description of the Main Variables

IATs. For both IATs, the individual incorrect response rates
for the 156 analyzed responses in the two combined tasks were
similar to those reported by Greenwald et al. (1998; for the first

IAT, M � 5.0%, SD � 4.2%; for the second IAT, M � 3.6%,
SD � 2.2%). Inspection of the error distributions indicated one
clear outlier (a participant with 35% errors in the first IAT); all
other error rates were below 17% (first IAT) or 9% (second IAT).
Therefore, this participant was excluded from all analyses, and the
following analyses refer to 138 participants (68 men, 70 women).

We evaluated the internal consistency of the two IATs by
computing Cronbach’s alpha for the IAT scores (which we deter-
mined by calculating difference scores between the two combined
tasks split into four consecutive blocks based on log-transformed
latencies). As Table 3 indicates, alpha was high for the first test
and satisfactory for the parallel test.

Table 3 also indicates that the mean IAT scores were slightly
below zero. Negative means might be due to (a) more nonshy than
shy people in the sample or the population, (b) a positively biased
implicit self-concept of shyness, or (c) learning or other order
effects that facilitated the responses in the reversed combined task
that assessed the me–nonshy association. This ambiguity of inter-
pretation of the IAT mean effects is not crucial for the present

Table 3
Summary Statistics for the Main Variables of Study 1

Variable
(range of scores) M SD Range Reliabilitya

First IATb �57.0 242.0 �663–534 .89
Second, parallel IATb �74.0 183.0 �690–315 .82
Bipolar shyness self-rating

(1–7) 3.5 1.0 1.60–6.40 .90
Shyness scale (1–5) 2.6 0.7 1.00–4.60 .82
Sociability scale (1–5) 3.5 0.8 1.40–5.00 .81
Observer shyness judgment

(1–7) 3.8 1.2 1.33–6.78 .92
Speech duration (%) 52.5 14.0 16–87 .94
Illustrator duration (%) 2.8 3.0 0–14 .93
Facial adaptor duration (%) 6.3 9.7 0–52 .91
Body adaptor duration (%) 13.4 21.5 0–98 .70
Gaze aversion (%) 32.3 16.2 1–74 .82
Tense body posture (%)c 38.7 27.0 0–100 .84

Note. N � 138 (n � 70 for the parallel IAT). M, SD, and range refer to
raw scores; reliabilities refer to log-transformed scores in the case of the
IAT latencies and the body movement codings. IAT � Implicit Association
Test.
a Internal consistency alpha for IATs and self-ratings; agreement alpha of
three observers for observer judgments; correlation between two indepen-
dent codings for behavior codings. b In milliseconds except for reliabil-
ity. c Weighted duration of normal, slight, and strong tension.

Table 2
Implicit Association Tests for Shyness: Stimuli

Me Others

Test Parallel test

Shy Nonshy Shy Nonshy

I they inhibited uninhibited self-conscious easy-going
self them insecure secure unassertive assertive
my your timid daring hesitant resolute
me you reticent candid reluctant spontaneous
own other reserved open withdrawn sociable

Note. The original German stimuli can be obtained from us.
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study, which focuses on interindividual differences. As Table 3
indicates, the standard deviations for the IAT scores were high;
that is, the IATs discriminated well between the participants.
Inspection of the distributions of the IAT scores based on log-
transformed latencies showed no outliers, and Kolmogorov–
Smirnov tests did not indicate even marginal deviations from the
normal distribution (for both IATs, Z � 1).

Explicit self-ratings. As Table 3 indicates, all self-rating scales
showed a satisfactory internal consistency. The shyness and so-
ciability means were not even marginally different from those
reported by Asendorpf and Wilpers (1998) for a similar-aged
sample.

Behavioral observations. The interrater agreement for the
global shyness judgments was high, and the intercoder agreement
for the behavioral codings was sufficiently high (see Table 2). The
distributions of the durations of the three types of body movement
were strongly skewed to the left. Therefore, they were log(x �
1)-transformed for further analysis (we used x � 1 instead of x
because of zero durations). The mean of the observer judgments of
shyness was marginally higher than in the similar unfamiliar-
evaluative condition in Asendorpf’s (1989) study with same-sex
male students (M � 3.80 vs. M � 3.48), t(160) � 1.67, p � .10,
and showed no sex difference (t � 1). Because the observers used
a response scale that was anchored with extreme examples from
Asendorpf’s (1989) study, this difference can be attributed to a
particularly successful induction of shyness in the present study
with the use of an opposite-sex confederate. As expected, the
intercorrelations of the behavioral indicators of shyness were low,
ranging from .39 (speech-illustrators) to �.05 (facial adaptors–
body adaptors). That facial adaptors served partially different
functions from body adaptors was also supported by a correlation
of .30 ( p � .001) between facial adaptors and gaze aversion but
only .10 ( p � .20) between body adaptors and gaze aversion. This
link between facial self-stimulation and gaze aversion supports
earlier hypotheses that some facial adaptors may be redirected
spontaneous movements of covering the face (a fragmentary
avoidance response; see Asendorpf, 1990).

Sex Differences

Sex differences in the 12 variables presented in Table 3 were
tested by t tests; because of the numerous tests, p was adjusted
using stepwise Bonferroni correction. Only one difference was
significant: Male participants talked more (57.3%) to the female
confederate than female participants (47.7%) talked to the male
confederate, t(136) � 4.27, p � .001, d � 0.73. This effect
corresponds to gender roles in heterosexual encounters at this age
(see, e.g., Burgoon, Butler, & Woodall, 1989).

Spontaneous and Controlled Shy Behavior

We assumed that facial adaptors, body adaptors, and tense body
posture are indicators of primarily spontaneous expressions of
shyness, whereas speech and illustrators are indicators of primarily
controlled nonshy behavior; we were not sure about the status of
gaze aversion except that it is an indicator of shyness in general.
First, we tested whether these behaviors were correlated with the
observer judgments of shyness (which would validate them as
indicators of interindividual differences in shyness). Table 4 indi-

cates that the hypothesis was confirmed in each instance.
Second, we explored whether the assumed spontaneous indica-

tors tended to correlate more strongly with the IAT than with the
explicit shyness self-ratings. Table 4 indicates that this assumption
was confirmed for all indicators, although the differences between
the correlations were not large. Gaze aversion showed equally high
correlations with the IAT and the explicit self-ratings. Because
gaze aversion did not discriminate between the implicit and ex-
plicit measures of shyness, it was not further analyzed.

In the next step, the three indicators of spontaneous shy behavior
and the two indicators of controlled nonshy behavior were aggre-
gated after z transformation. The sign of the aggregate of con-
trolled behavior was reversed so that this index referred to con-
trolled shy behavior. We tested whether both types of behavior
independently contributed to the observer judgments by regressing
the observer judgment on both spontaneous and controlled behav-
ior. Together, these two predictors accounted for 40% of the
variance in the observer judgments; 33.3% was predicted by con-
trolled behavior, F(1, 136) � 67.95, p � .001, and 6.4% was
independently predicted by spontaneous behavior, �F(1, 135) �
14.01, p � .001.

Correlations Among the Main Variables

Numerous observations can be made from the correlations of the
main variables (see Table 5). First, the correlation between the two
parallel IATs was lower (r � .66) than their internal consistencies
(� � .82). Second, the second IAT tended to be less valid than the
first one. This was also true if the analysis was restricted to
those 70 participants who completed both IATs. Third, a correla-
tion of .82 between the bipolar self-ratings of shyness and the
shyness scale, along with lower correlations with the sociability
scale, validated the bipolar adjectives for shyness. Fourth, the first
IAT correlated significantly more highly with the five-item shy-
ness scale than with the five-item unsociability scale, according to
Steiger’s (1980) test, t(135) � 1.86, p � .05, one-tailed, attesting
to the specificity of the shyness IAT. Not shown in Table 5 are the
correlations between the IATs and the three bipolar scales assess-
ing agreeableness (internal consistency � � .84), conscientious-

Table 4
Validating Spontaneous and Controlled Shy Behavior in Study 1

Behavioral measure

Correlation with shyness indicator

Observer
judgment

First
IAT

Bipolar
self-rating

Facial adaptor duration .16* .17* .13
Body adaptor duration .27*** .17* .11
Gaze aversion .40*** .18* .18*
Tense body posture .18* .19* .08
Spontaneous shy behaviora .35*** .31*** .18*
Speech duration �.66*** �.23*** �.31***
Illustrator duration �.31*** �.11 �.15*
Controlled shy behaviorb .58*** .20** .28***

Note. IAT � Implicit Association Test.
a Average of z-transformed duration of facial and body adaptors and tense
body posture. b Average of reversed z-transformed duration of speech
and illustrators.
* p � .05. ** p � .01. *** p � .001.
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ness (� � .88), and intellect (� � .71), because none of the six
correlations was even marginally significant. Thus, the IAT was
specifically related to shyness in participants’ explicit self-ratings.
Fifth, self-rated shyness tended to correlate more strongly with the
three behavioral indicators of shyness than did sociability. Sixth,
spontaneous shy behavior and controlled shy behavior were sig-
nificantly correlated, but at a low level. Sex differences in the
correlations in Table 5 were tested with Z tests; even without
Bonferroni correction, all differences were nonsignificant.

Double Dissociation Between Implicit and Explicit
Shyness

Finally, we tested the central hypothesis of a double dissociation
(the IAT uniquely predicts spontaneous behavior, whereas the
explicit self-ratings uniquely predict controlled behavior) with
structural equation modeling (using LISREL 8.5; Jöreskog &
Sörbom, 2001). The first IAT was split into two halves that were
defined by the first and the last fourth of trials in the combined
tasks and the second and third fourth of these trials, respectively.
This split was preferable to an odd–even split and to a first-half
versus second-half split because it minimized possible interactions
between individual differences in the IAT and order effects in the
IAT. The bipolar shyness scale was split into the five items used
in the first IAT and the five items used in the parallel IAT. With
these observed variables we defined two latent variables, implicit
and explicit self-concept of shyness. These were related to the
observed variables of spontaneous and controlled shy behavior.
Latent variables could not be reasonably constructed in this case
because, as expected, strong individual response hierarchies in
behavior induced low correlations between the constituents of the
aggregated observed variables.

We contrasted four models: the strong version of a double
dissociation that lacked cross-paths between implicit shyness and
controlled shy behavior and between explicit shyness and sponta-
neous behavior; a weak version of a double dissociation that
included both cross-paths; and two intermediate models that in-
cluded only one cross-path. The most parsimonious model for the
strong version (see Figure 1) fit the data very well, �2(8, N �
139) � 8.21, �2/df � 1.03, p � .41, root-mean-square error of
approximation (RMSEA) � .014, adjusted goodness-of-fit in-
dex � .95, Akaike information criterion (AIC) �34.21. The cor-
relation between implicit and explicit self-concept was estimated
as .49, and the paths between implicit self-concept and spontane-

ous behavior (� � .32) and between explicit self-concept and
controlled behavior (� � .30) were both highly significant ( p �
.001; see Figure 1).

When cross-paths were permitted, all three models fit less well,
although they were less restricted (�2/df � 1.07, RMSEA � .024,
AIC � 35.5); the cross-paths were far from being significant (t �
1) and were close to zero in each case (� � .10). Thus, the data
confirm the strong version of the double dissociation hypothesis
that implicit shyness contributed to controlled shy behavior only
through its association with explicit shyness and explicit shyness
contributed to spontaneous behavior only through its association
with implicit shyness.

Discussion

This study successfully validates an IAT for the assessment of
the implicit self-concept of shyness by following a double disso-
ciation strategy. First, the internal consistency of the shyness IAT
and the explicit self-ratings of shyness, the intercoder agreement
for the behavioral indicators of shy behavior, and the interjudge
agreement for the observer ratings of shyness were successfully
established. Second, the validity of the adjectives that were used
for both the shyness IAT and the explicit self-ratings of shyness
was confirmed by a high convergent correlation between the
bipolar adjective scale and an established shyness scale.

Third, the validity of the behavioral indicators of shy behavior
was confirmed by significant correlations with the observer judg-
ments of shyness. As expected, the intercorrelations between the
behavioral indicators were low because of strong individual re-
sponse hierarchies in the individual expression of shyness. Our
solution to this long-standing problem in behavioral observation
and psychophysiological research (see Lacey, 1950) was to aggre-
gate multiple indicators of shy behavior. As the results show (see
Table 4), this was a successful strategy because the correlations
between the aggregate and each external variable were always
clearly higher than the average correlations between a component
of the aggregate and this external variable.

Fourth, we aggregated the behaviors separately for indicators
that were assumed a priori to be more spontaneously activated or
highly automatized (tense body posture, facial and body adaptors)
or more under voluntary control (speech, illustrators). We had no
a priori hypothesis about gaze aversion because gazing is linked to
both affective states such as state shyness and the more voluntary
control over speaker turns (Kleinke, 1986). As it turned out, gaze

Table 5
Intercorrelations of the Main Indicators in Study 1

Indicator 1 2 3 4 5 6 7 8

1. First IAT — .66*** .44*** .40*** �.25** .31*** .31*** .20*
2. Second IAT — .35*** .30** �.34** .24* .08 .19
3. Bipolar shyness self-rating — .82*** �.51*** .48*** .18* .28***
4. Shyness scale — �.48*** .40*** .19* .21*
5. Sociability scale — �.32*** �.09 �.15
6. Behavioral shyness judgment — .35*** .58***
7. Spontaneous shy behavior — .18*
8. Controlled shy behavior —

Note. N � 138. IAT � Implicit Association Test.
* p � .05. ** p � .01. *** p � .001.

387DOUBLE DISSOCIATION



aversion showed equally high correlations with the IAT and the
explicit measure of shyness and thus was not considered in the
formation of aggregated indices for spontaneous and controlled
shy behavior.

Fifth, we confirmed with these behavioral measures of sponta-
neous and controlled shy behavior the strong version of the double
dissociation hypothesis. That is, the shyness IAT significantly and
uniquely predicted spontaneous shy behavior, and the explicit
self-ratings of shyness significantly and uniquely predicted con-
trolled shy behavior, without significant cross-paths between IAT
and controlled behavior and between the explicit measure and
spontaneous behavior. The fit of the structural equation model for
the strong version of the double dissociation hypothesis was ex-
cellent, the cross-paths in the less parsimonious model for the
weak version of the double dissociation hypothesis were nonsig-
nificant and close to zero, and the relative fit of this alternative
model was poorer than the fit of the more parsimonious model
according to the AIC index of fit, which takes the different degrees
of freedom for the two competing models into account.

Only two studies investigating the double dissociation pattern
have actually used a detailed coding of nonverbal behavior
(Dovidio et al., 1997; Spalding & Hardin, 1999). In Dovidio et al.
(1997), racial prejudice was assessed explicitly by a questionnaire
measure and implicitly by a priming procedure. The measures
were uncorrelated (r � .01). The double dissociation was tested
using multiple regression analyses. As expected, the explicit but
not the implicit prejudice measure predicted the participants’ de-
liberate evaluation of a Black as compared with a White experi-
menter. Also, the implicit but not the explicit measure predicted
two presumed automatic nonverbal indicators of prejudice, higher
eye blink rate and shorter visual contact with the Black as com-
pared with the White experimenter. However, there was some
evidence against the strong version of the double dissociation
pattern. Unexpectedly, in a path analysis a marginally significant
cross-path was found between the Modern Racism Scale (McCo-
nahay, Hardee, & Batts, 1981) and reduced eye contact with a
Black as compared with a White confederate.

In a study by McConnel and Leibold (2000), the IAT was used
as an implicit measure of racial attitudes. Unlike the study by
Dovidio et al. (1997), the implicit measure showed a substantial
correlation with a questionnaire measure of prejudice (r � .42),
thus rendering substantial cross-paths more probable. This corre-
lation notwithstanding, the implicit but not the explicit measure
predicted biased participants’ nonverbal behaviors while they in-
teracted with a Black as compared with a White experimenter.
Significant correlations were found for speaking time (.51), smil-
ing (.39), speech errors (.42), and speech hesitations (.35). At first
glance, these relations may appear inconsistent with the results of
the present study because at least speaking time should be consid-
ered as controlled behavior and therefore correlate with explicit
and not with implicit prejudice. However, for the participants,
speaking time may be much more obviously related to shyness
than to racial prejudice. In consequence, they may have missed
controlling this controllable behavior. Because of this ambiguity
and the lack of a deliberate open evaluation of the experimenters,
the study by McConnel and Leibold (2000) seems less suitable to
test the double dissociation hypothesis.

All in all, the findings of the present study confirm the strong
version of the expected double dissociation. However, the double

dissociation was not maximal because the IAT correlated signifi-
cantly with controlled shy behavior and the explicit self-ratings
correlated significantly with spontaneous shy behavior. Ideally,
one might expect not only zero cross-paths but also zero cross-
correlations. The main reason for the deviation of the present data
from this ideal is the fairly high latent correlation of .49 between
the IAT and the explicit self-ratings that induced indirect correla-
tions between a predictor and behavior that were mediated through
the other correlated predictor.

The relatively high correlation between the measures of implicit
and explicit shyness may be attributed to the fact that social
perception was the cover story and that the participants were not
paid for participation and were promised individual feedback on
their results. Thus, participation only made sense for them if they
cooperated with the instructions and provided self-descriptions
that were as accurate as possible. Dissociations between implicit
and explicit shyness are minimized in such situations, restricted
more or less to distortions of the self-concept that the participants
are not aware of. Stronger dissociations are expected under con-
ditions in which participants are highly motivated to present them-
selves as nonshy, for example in the context of personnel selection.

Low Effect Sizes

The correlations between the measures of self-concept and the
predicted aggregated behavioral indices were small, ranging from
.28 to .31. However, much higher correlations cannot be expected
for two reasons. First, correlations between the self-concept of
personality and observed behavior in one short situation are se-
verely restricted because the self-concept of shyness is based on
accumulated information about one’s past behavior in many social
situations, which reduces situation-specific variance (e.g., due to
the particular interaction partner and the particular course of con-
versation). In contrast, the observer judgments and the behavioral
indicators of shyness contain the full situation-specific variance,
which reduces the correlation between self-concept and behavior.

Despite this well-known problem in the prediction of behavior
from explicit self-perceptions of personality (Funder, 1999), the
correlation between the explicit self-concept of shyness and the
observer judgment of shyness was a respectable .48; much higher
correlations cannot be expected for predictions of 3-min interac-
tions. The correlation between the implicit self-concept of shyness
and the observer judgment of shyness was lower (.31), which was
mainly due to the fact that the observer judgment was strongly
determined by participants’ speech, which was controlled behavior
that the IAT predicted less well. Because the observer judgments
were more closely related to controlled than to spontaneous be-
havior, they were not a good external variable for validating
measures of implicit shyness.

Position of the Self-Concept Measures

One limitation of the present study is that both self-concept
measures were obtained after the conversation with the confeder-
ate. Thus, the correlations between self-concept and behavior were
retrodictions rather than predictions. This seems not to be a prob-
lem for the explicit self-ratings because participants were explic-
itly asked to judge their personality, not their affective state, during
the preceding conversation, and even judgments of state shyness
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that were obtained before and after similar shyness-inducing situ-
ations correlated highly in the studies by Asendorpf (1987, 1989).
However, it could be that the shyness IAT reflects the most recent
state of shyness more strongly than the enduring self-concept of
shyness as a personality trait. Future studies are needed to disen-
tangle possible state components from trait components in mea-
sures of implicit self-concept by contrasting predictive and retro-
dictive correlations with one another.

Validity of the Distinction Between Spontaneous and
Controlled Behavior

We based our a priori hypotheses for this distinction on common
sense and theoretical approaches to nonverbal behavior in social
interaction (Asendorpf, 1990; Ekman & Friesen, 1969, 1972;
Hinde, 1970). The results support our hypothetical assignment of
specific behavioral indicators. However, a direct empirical test of
the assignment would be even more convincing. With this goal, we
conducted Study 2.

Study 2

The validity of our distinction between spontaneous and con-
trolled shy behavior can be empirically tested in a faking study in
which the participants of an experimental condition are asked to
present themselves as not shy. Relative to a control condition in
which participants do not receive such an instruction, one would
expect that controlled shy behavior (absence of speech and illus-
trators) is decreased but that spontaneous shy behavior (self-
adaptors and tense body posture) remains unaffected by the ex-
perimental variation. Also, such a study could confirm the
important prediction that self-reported shyness but not IAT-
assessed shyness decreases under faking instructions.

In faking studies in which participants are asked not only to fake
responses in questionnaires but to control their social-interactional
behavior for an extended period of time, it is extremely important
that the faking task makes sense to the participants. Therefore, we
did not choose a faking version of Study 1 by simply instructing
participants to present themselves as not shy in the presence of the
confederate. Instead, we took care to set up a new social-
interaction situation in which presenting themselves as not shy
presented a real challenge to our student participants that they
would be eager to meet. We invited the participants of the exper-
imental condition to a simulated job application procedure includ-
ing video feedback on their behavior and informed them that
appearing nonshy (including their responses to computer tasks and
their behavior in a role play situation typical for assessment
centers) was crucial for getting the job. In the control condition,
the role play was the same but the cover story was social percep-
tion (as in Study 1).

We expected that participants in the assessment center condition
would score lower on the bipolar shyness adjectives but not the
shyness IAT and that they would show less controlled shy behav-
ior (duration of speech and speech-illustrating movements) but
would not show less spontaneous shy behavior (facial and body
self-stimulations and tense body position) compared with the par-
ticipants in the social perception condition. Thus, we expected a
dissociation between controlled and spontaneous shy behavior
with regard to the experimental manipulation.

Because we expected the same direction of effects of the ex-
perimental variation for both men and women and because we
expected women to show a somewhat stronger effect in relation to
their well-documented higher social-interactional competence
(Hall, 1984), we studied only women. In addition to allowing a
smaller sample size, including only women meant that only one
opposite-sex role play partner had to be trained for the role play
and the video feedback, and this person was the same for all
participants.

Method

Participants

Participants were 41 female nonpsychology university students (native
speakers of German; mean age � 22.1 years, range � 19–30 years). The
participants were invited either for a job application procedure (experi-
mental condition, n � 23) or for a study on social perception (control
condition, n � 18). In the first case, we motivated them for participation in
the study by informing them that they would participate in a simulation of
a job assessment center and would receive video feedback on their perfor-
mance. In the second case, invitation was identical to Study 1.

Assessments

Experimental condition. On arrival at the lab, the participants in the
experimental (assessment center) condition received the following instruc-
tions:

The following assessment center assesses your ability to present
yourself as successfully as possible for a position in a company that
you are very interested in. An important part of your future job is to
present the company as successfully as possible in interactions with
new clients. Therefore, you must be able to warm up strangers quickly
and to avoid insecure behavior because such insecurity could easily
make an unprofessional impression.

After repeating the job criteria once more, the experimenter explained the
different steps of the assessment center and stressed that to get the job, the
participant should make a favorable impression in all parts of the assess-
ment, including both the role play and the personality tests.

Control condition. The participants in the control condition received
the alternative instructions: “The following experiment is on social per-
ception, that is, how you perceive yourself and how others perceive you.”
After explaining the different steps of the experiment, the experimenter
continued, “Please describe yourself in all personality tests as honestly and
realistically as possible and act in the role play simply as you would do in
real life.” As in Study 1, these participants received no specific instructions
before the implicit or explicit tasks.

Role play instructions. Subsequently, the participants were taken by
the experimenter to the observation room that was also used in Study 1.
Outside the room, participants in the assessment center condition were
reminded that “it is very important for getting the job that you show in the
role play that you can easily and openly approach strangers.” In the control
condition, the participants were informed that “the role play is informative
about particular personality characteristics” and that they would be eval-
uated by their role play partner after the role play (this part of the
instruction was identical to the instruction in Study 1).

Next, the participants were informed that the role play would be re-
corded by two cameras, and the role play situation was described for all
participants as follows:

You are an employee in a company. In your company, the boss will
be replaced by a new one. This new boss, your future boss, was
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supposed to be meeting the present boss now, but unfortunately the
present boss is still in another meeting for about 10 minutes. You have
been asked to fill in for these 10 minutes and to make the situation as
comfortable for your future boss as possible.

In the assessment center condition, this instruction was continued, “You
should present yourself as favorably as possible. Have in mind that your
role play partner will be your future boss.” In the control condition, the
instruction was continued differently: “Act in the role play just as you
would do in real life.”

Role play. The participant was shown into the observation room. An
older-looking, unfamiliar male advanced psychology student, dressed in a
business suit, was already sitting at a low table. This confederate was not
aware of the participant’s assignment to the experimental condition. He
was trained to play the role of the future boss described in the instruction.
In particular, he was instructed to act slightly indignant at the delay of the
meeting with the present boss and to slightly patronize the participant. As
in Study 1, the participant was seated on a chair placed at a 90° angle to the
confederate’s chair.

This procedure was designed to induce shyness by (a) the unfamiliarity
and (b) the status difference of the boss, (c) the assumed evaluation by the
boss, (d) the opposite sex of the boss, and (e) the videotaping. Thus, we
expected a similarly strong induction of shyness as in Study 1 for both
experimental conditions. Both interactants were videotaped as in Study 1;
again, the first 3 min were used for all behavioral codings and judgments.

Judgments and codings of shy behavior. We used procedures identical
to those in Study 1, except that gazing was not coded because it did not
differentiate between IAT and the explicit self-rating in Study 1. In
particular, we computed indices of spontaneous and controlled shy behav-
ior as in Study 1. Coding reliability was satisfactory in each case (for the
observer judgments, � � .94; for the intercoder agreement for 15 partic-
ipants, r � .80 for each behavior).

IAT and explicit ratings. As in Study 1, the interaction situation was
followed by explicit ratings of bipolar adjectives and the shyness IAT. The
same bipolar adjectives and IAT procedures as in Study 1 were used in the
control condition. In the experimental condition, the participants were
reminded before the IAT and the explicit ratings that “You should present
yourself in the following task in such a way that you will get the job”. The
Steps d–e of Study 1 were skipped.

Feedback. In the experimental condition, the role play partner watched
the videotape of the role play with the participant, commented on her
behavior, and suggested alternatives for less competent behavior. He was
trained to stress participants’ competencies and to provide constructive

alternatives. In the control condition, participants were invited for an
individual feedback after the full analysis of their data.

Results

For the IAT, the individual incorrect response rates for the 156
analyzed responses in the two combined tasks were highly similar
to those in Study 1 (M � 5.1%, SD � 3.4%). Inspection of the
error distributions indicated no extreme scorers (all error rates
were below 15%). The distribution of the log-based IAT scores
was not even marginally different from a normal distribution (Z �
1). The internal consistency of the IAT was evaluated as in Study
1; Cronbach’s alpha was .84. The internal consistency of the
shyness self-ratings was .86. Thus, the reliabilities were satisfac-
tory for both the implicit and the explicit measures.

The means and standard deviations for all dependent variables are
reported in Table 6 separately for the two experimental conditions. In
a first step, differences between the control condition and the 70
female participants in Study 1 were explored by a MANOVA, fol-
lowed by post hoc t tests. We found an overall effect, F(8, 79) � 3.11,
p � .01, that was due to the expected difference in speech duration,
t(1, 86) � 3.08, p � .003. The other seven dependent variables did not
significantly differ between the control condition and Study 1. Thus,
the control condition was highly similar to Study 1 except for a lower
speech duration (38% as compared with 48% in Study 1), which most
likely resulted from the different script of the confederate. In partic-
ular, there were no differences regarding the IAT, the shyness self-
ratings, and the observer judgment of shyness.

Subsequently, the expected (non)differences between the exper-
imental and the control conditions were tested by t tests for each
dependent variable (see Table 6). As expected, the participants in
the assessment center condition rated themselves as much less shy,
talked much more, and illustrated their speech more with gestures
than did the participants in the social perception condition. There-
fore, as expected, the index for controlled shy behavior was much
lower in the assessment center condition, t(39) � 3.53, p � .001,
d � 1.13. Also as expected, the IAT scores were not even mar-
ginally different between the two experimental conditions.

Unexpectedly, the index of spontaneous shy behavior was even
higher in the assessment center condition than in the control

Table 6
Summary Statistics and Instruction Effect for the Main Variables of Study 2

Variable (range of scores)

Assessment
center (n � 23)

Social
perception
(n � 18) Instruction effect (t test)

M SD M SD t(39) p d

IATa �65.0 232.0 13.0 218.0 1.22 ns 0.39
Bipolar shyness self-rating (1–7) 2.4 0.7 3.4 0.8 4.32 .001 1.38
Observer shyness judgment (1–7) 3.5 0.9 3.9 1.2 1.40 ns 0.45
Speech duration (%) 52.0 12.3 37.6 10.4 3.99 .001 1.28
Illustrator duration (%) 5.0 4.9 2.4 2.5 2.20 .05 0.71
Facial adaptor duration (%) 5.5 12.3 2.0 2.0 0.98 ns �0.31
Body adaptor duration (%) 31.6 21.3 20.1 20.0 2.26 .05 �0.72
Tense body posture (%)b 44.1 26.0 36.1 21.6 1.05 ns �0.34

Note. M and SD refer to raw scores; t tests refer to log-transformed scores in the case of the IAT and the body
movement codings. The effect sizes (d) were defined such that positive scores indicate more shyness in the
control condition. IAT � Implicit Association Test.
a M and SD for the IAT are in milliseconds. b Weighted duration of normal, slight, and strong tension.
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condition, t(39) � 2.78, p � .01, d � �0.89, and the observer
judgments of shyness were not significantly lower in the assess-
ment center condition. As Table 6 indicates, the participants in the
assessment center condition tended to show more shyness consis-
tently across all three spontaneous shy behaviors (facial adaptors,
body adaptors, and body tension), and this tendency reached
significance for the body adaptors.

Discussion

Study 2 confirms our assignment of speech and illustrators to
controlled behavior and of self-stimulations and tense body posi-
tion to spontaneous behavior as even stronger than expected. The
participants in the experimental condition followed the instruction
to present themselves as not shy in their controlled behavior but
failed to suppress spontaneous shy behavior; they even showed
more body self-stimulations than did the participants in the control
condition. Because such nervous movements are interpreted by
observers as indications of shyness (see Table 4), they may have
counteracted observers’ tendency to attribute less shyness to the
participants in the assessment center condition, resulting in only
marginally lower observer judgments of shyness for this condition.

In addition, Study 2 also confirms the expectation that the faking
instruction influenced participants’ explicit shyness self-ratings (a
decrease of more than one standard deviation, thus, a very large
effect) but not their IAT scores, although the IAT was also as-
sessed under a faking instruction. This last result is consistent with
prior studies on the controllability of the IAT (e.g., Banse et al.,
2001; Kim, 2001).

General Discussion

Mechanisms

Presently there is considerable debate about the cognitive pro-
cesses underlying IAT procedures and the interpretation of IAT
effects (Brendl, Markman, & Messner, 2001; De Houwer, 2001;
Karpinski & Hilton, 2001; Mierke & Klauer, 2001; Rothermund &
Wentura, 2001). It is important to note that results for IAT proce-
dures that refer to personally meaningless materials such as geo-
metric figures or nonsense syllables are not necessarily informa-
tive about their application to personally meaningful concepts such
as implicit attitudes, stereotypes, and self-concept. Also, potential
ambiguities concerning the interpretation of IAT mean effects
(Brendl et al., 2001) are not crucial for the interpretation of
interindividual differences in IAT effects. But there is no question
that we need to know much more about the cognitive processes
underlying IAT procedures to understand better what these proce-
dures measure. We briefly discuss here three open questions in this
respect that are relevant for the present study.

First, why is the parallel test reliability of IATs lower than the
internal consistency? In the present study the internal consistency
was above .80 for both parallel tests, but the correlation between
them was only .66. Other authors have reported retest reliabilities
around .50 (Banse et al., 2001) or even somewhat lower (Cun-
ningham et al., 2001). Other assessment methods such as self-
ratings or projective tests in motivation research (Winter & Stew-
art, 1977) do not show this discrepancy. In addition, the second
IAT in our study was less valid with regard to virtually every

correlate. Perhaps some participants but not all shifted to a differ-
ent response strategy or even tried several response strategies
during the second test. This differential change in the response
strategy would decrease both the correlation between the two tests
and the validity of the second test.

Second, to what extent do participants influence IAT results
through conscious, deliberate behavior? Kim (2001) has shown that,
when instructed to do so, respondents were not able to fake more
pro-Black attitudes by accelerating responses in the difficult mixed
blocks. They were only able to deliberately produce a positive implicit
attitude toward Blacks by slowing down their responses in the easier
White/good–Black/bad mixed task. However, these results are silent
about what people really do when they do not receive specific in-
structions, particularly in studies such as the present one where there
is no reason to fake results. Future studies should investigate in detail
the strategies that participants spontaneously use for making testing
easier for them or for influencing the test results.

Third, better knowledge of the cognitive processes underlying
IAT procedures is needed for us to better understand the nature of
implicit self-concept. This better understanding, in turn, is a nec-
essary but not sufficient requirement for answering what we con-
sider the most difficult question of all: Which mechanisms mediate
between implicit traits and trait-relevant behavior? The only thing
that seems sure is that implicit traits do not directly trigger behav-
ior. People do not act shy because they feel that they are shy.

Instead, we assume, in line with Asendorpf’s (1989) two-factor
common pathway model, that individual differences in shy behavior
are determined by both temperamental traits and relatively indepen-
dent earlier experiences of being ignored or rejected by significant
others. In a continuous process of self-validation, shy behavior is
self-perceived both directly and indirectly through social feedback
from others. These perceptions crystallize into an implicit self-concept
of being shy. Through this developmental process, the implicit self-
concept is linked with behavioral dispositions and, thus, also with
actual behavior. Consequently, we assume that there are no direct
mechanisms that link the implicit self-concept of shyness with shy
behavior. Instead, the continuous influence of temperamental traits
and the accumulation of social experiences over developmental time
provide the key for our understanding of the link between self-concept
and behavior. The mediating mechanisms are developmental.

Ethical and Practical Implications

Procedures such as the IAT are sometimes considered unethical
because of a belief that these implicit procedures are not as much
under voluntary control as are questionnaire responses. Others are
enthusiastic about these procedures because they believe that the
procedures promise a final solution to the problems of social
desirability biases and cognitive inaccessibility not only in psy-
chological research but also in psychological practice. Both beliefs
may turn out to be erroneous. Concerning ethical issues, IATs can
be faked if one knows how they work. Although it seems difficult
to substantially accelerate one’s responses in one of the mixed
blocks, it is possible to slow down (Kim, 2001). For example, if one
wants to fake being shy in the shyness IAT of the present studies, one
must slow down responses in the second mixed block, which tests the
I–nonshy association; if one wants to fake being nonshy, one must
slow down responses in the first mixed block, which tests the I–shy
association. Of course, to counteract this quite simple faking strategy,
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assessment professionals will select only fast-responding participants
with the searched-for IAT scores—at least as long as false negative
decisions are less costly than false positive decisions. But with in-
creasing use of the IAT, test crackers are very likely to develop more
sophisticated faking strategies, such as focusing on specific aspects of
the critical mixed task (e.g., Rothermund & Wentura, 2001). In case
the IAT is used for personnel selection, it presently seems impossible
to predict who will win the arms race between assessment profession-
als and test crackers.

Concerning practical use, IATs relating to the self-concept of
personality may be useful in contexts such as counseling or psy-
chotherapy, where people are motivated to access parts of their
self-concept that are difficult to explore in explicit mode. Just as
free associations in psychoanalytic settings provide a window to
the unconscious, IATs provide another, probably more reliable
window. But just as psychoanalytic interpretations of free associ-
ations are controversial for good reasons, interpretations of IAT
results that are not backed up by a nomological network of em-
pirical correlates are problematic as well.

Implications for Personality Research

Our studies have two important implications for future person-
ality research. First, we have shown that it is possible to apply
procedures such as the IAT to the assessment of implicit traits.
Shyness is just one example; in principle, any trait that can be
described by adjectives (and there are thousands of trait-describing
adjectives; Allport & Odbert, 1936; John, Angleitner, & Osten-
dorf, 1988) can be studied by an IAT procedure. One has only to
replace the shyness adjectives in our first IAT with a few adjec-
tives that describe another trait. There is no guarantee that the
resulting IAT will be as internally consistent as the parallel explicit
self-ratings of the same adjectives, but the prospects are good.

Second, our double dissociation strategy for validating implicit
traits can be applied to any behavior-related implicit construct, not
only to implicit traits. This strategy poses strong constraints on the
validity of implicit procedures that hopefully will prevent prema-
ture validity claims that are based on unreliable implicit measures
(Buchner & Wippich, 2000) or spurious discriminant validities,
because validity is fully mediated by the association with a valid
explicit measure.

Besides exploring the usefulness of our approach for other
domains of personality and unraveling the cognitive mechanisms
that underlie the IAT procedure, a high-priority goal of future
studies on implicit constructs should be the construction of differ-
ent assessment procedures that access the same implicit constructs
with different techniques in the implicit mode. If new procedures
become available, psychologists can strengthen their empirical
research on implicit constructs by replicating results with different
methods and by reducing specific method variance through the
aggregation across different implicit measures.
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attitude measures: Consistency, stability, and convergent validity. Psy-
chological Science, 12, 163–170.

De Houwer, J. (2001). A structural and process analysis of the Implicit
Association Test. Journal of Experimental Social Psychology, 37, 443–451.

Dovidio, J. F., Kawakami, K., & Gaertner, S. L. (2002). Implicit and
explicit prejudice and interracial interaction. Journal of Personality and
Social Psychology, 82, 62–68.

Dovidio, J. F., Kawakami, K., Johnson, C., Johnson, B., & Howard, A.
(1997). On the nature of prejudice: Automatic and controlled processes.
Journal of Experimental Social Psychology, 33, 510–540.

Dunton, B. C., & Fazio, R. H. (1997). An individual difference measure of
motivation to control prejudiced reactions. Personality and Social Psy-
chology Bulletin, 23, 316–326.

Edwards, A. L. (1957). The social desirability variable in personality
assessment and research. New York: Dryden.

Ekman, P., & Friesen, W. V. (1969). The repertoire of nonverbal behavior:
Categories, origin, usage, and coding. Semiotica, 1, 49–98.

Ekman, P., & Friesen, W. V. (1972). Hand movements. Journal of Com-
munication, 22, 353–374.

Epstein, S. (1994). Integration of the cognitive and the psychodynamic
unconscious. American Psychologist, 49, 709–724.

Fazio, R. H. (1990). Multiple processes by which attitudes guide behavior:
The MODE model as an integrative framework. In M. P. Zanna (Ed.),
Advances in experimental social psychology (Vol. 23, pp. 75–109). San
Diego, CA: Academic Press.

Fazio, R. H., Jackson, J. R., Dunton, B. C., & Williams, C. J. (1995).
Variability in automatic activation as an unobtrusive measure of racial
attitudes: A bona fide pipeline? Journal of Personality and Social
Psychology, 69, 1013–1027.

Fazio, R. H., Sanbonmatsu, D. M., Powell, M. C., & Kardes, F. R. (1986).
On the automatic activation of attitudes. Journal of Personality and
Social Psychology, 50, 229–238.

Fazio, R. H., & Towles-Schwenn, T. (1999). The MODE model of attitude-
behavior processes. In S. Chaiken & Y. Trope (Eds.), Dual process
theories in social psychology (pp. 97–116). New York: Guilford Press.

Funder, D. C. (1991). Global traits: A neo-Allportian approach to person-
ality. Psychological Science, 2, 31–39.

Funder, D. C. (1999). Personality judgment: A realistic approach to person
perception. San Diego, CA: Academic Press.

Furman, W., & Flanagan, A. S. (1997). The influence of earlier relation-
ships on marriage: An attachment perspective. In W. K. Halford & H. J.
Markman (Eds.), Clinical handbook of marriage and couples interven-
tions (pp. 179–202). New York: Wiley.

George, C., Kaplan, N., & Main, M. (1985). An adult attachment interview.
Unpublished manuscript, University of California, Berkeley.

Greenwald, A. G., & Banaji, M. R. (1995). Implicit social cognition: Attitudes,
self-esteem, and stereotypes. Psychological Review, 102, 4–27.

Greenwald, A. G., Banaji, M. R., Rudman, L. A., Farnham, S. D., Nosek,
B. A., & Mellot, D. S. (2002). A unified theory of implicit attitudes,
stereotypes, self-esteem, and self-concept. Psychological Review, 109, 3–25.

Greenwald, A. G., & Farnham, S. D. (2000). Using the Implicit Associa-
tion Test to measure self-esteem and self-concept. Journal of Personality
and Social Psychology, 79, 1022–1038.

Greenwald, A. G., McGhee, D. E., & Schwartz, J. L. K. (1998). Measuring
individual differences in implicit cognition: The implicit association test.
Journal of Personality and Social Psychology, 74, 1464–1480.

Greenwald, A. G., & Nosek, B. A. (2001). Health of the Implicit Association
Test at age 3. Zeitschrift für Experimentelle Psychologie, 48, 85–93.

Hall, J. A. (1984). Nonverbal sex differences: Communication accuracy
and expressive style. Baltimore: Johns Hopkins University Press.

Hinde, R. A. (1970). Animal behavior (2nd ed.). New York: McGraw-Hill.
John, O. P., Angleitner, A., & Ostendorf, F. (1988). The lexical approach

to personality: A historical review of trait taxonomic research. European
Journal of Personality, 2, 171–203.
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