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a b s t r a c t

In two studies the authors examined the accuracy of stranger ratings of daily behavior based on thin
slices of natural conversations. Methodologically, the studies extend past research by using a behavioral
accuracy criterion, benchmarking zero-acquaintance accuracy against target and informant accuracy, and
employing a representative design that sampled contexts from targets’ daily situations. Theoretically, the
studies investigate how stereotypes influence the accuracy of first impressions depending on their sam-
ple-based validity. Across both studies, after listening to five conversational snippets (2.5 min total), the
ratings of strangers were as accurate as the targets’ and informants’ ratings. Further, ratings for gender-
stereotypic behaviors with a kernel of truth resulted in greater initial accuracy than ratings for gender-
stereotypic behaviors with no kernel of truth.

� 2009 Elsevier Inc. All rights reserved.
1. Introduction

Every day people witness bits and pieces of conversations from
people they do not know. Whether waiting in line at the grocery
store or overhearing a chat at the next table during lunch, people
routinely and intuitively form impressions about other people. Re-
cently, research on the accuracy of first impressions has flourished
with of surge of studies showing that they can be surprisingly
accurate (Ambady & Rosenthal, 1992; Back, Schmukle, & Egloff,
2008; Blackman & Funder, 1998; Borkenau & Liebler, 1992; Chap-
lin, Phillips, Brown, Clanton, & Stein, 2000; Gosling, Ko, Mannarelli,
& Morris, 2002; Letzring, Wells, & Funder, 2006; Marcus, Machilek,
& Schütz, 2006; Paulhus & Bruce, 1992; Rentfrow & Gosling, 2006;
Vazire & Gosling, 2004).

The research we report here had two major purposes: first, it
sought to address three methodological challenges in zero-
acquaintance research revolving around the assessment of
accuracy and provide a novel solution for obtaining an accuracy
criterion that is ecological and behavioral in nature and free of tar-
gets’ self-reports. Second, it sought to test how stereotypes affect
the accuracy of first impressions depending on their validity, that
is the existence of a kernel of truth in the stereotype. We report
data from two studies that used naturalistically observed act-fre-
quencies of daily behaviors as accuracy criterion. Study 1 com-
pared the accuracy of stranger ratings of targets’ daily behavior
ll rights reserved.

E. Holleran), mehl@email.ari
from five snippets (or 2½ min) of their natural conversations
against a theoretically and practically important ‘‘benchmark”,
the accuracy that the targets themselves and their close acquain-
tances achieved. Study 2, then, experimentally varied the amount
of information – from 1 to 10 conversational snippets (i.e. 30 sec-
ond to 5 minute) – and tested how accuracy changed as a function
of the information quantity.

With respect to the second aim, our study design allowed us to
test how stereotypes affect judgmental accuracy with different
amounts of available information. Perceivers with little or no indi-
viduating information about a person tend to rely on characteriza-
tions associated with categorical information they know about that
person (i.e. stereotypes). It is a classic finding in the field that rely-
ing on such stereotypes can have negative consequences, namely
lead to biased or erroneous judgments. However, it has also been
theorized that stereotypes with some validity, can facilitate accu-
rate judgments (Judd & Park, 1993). Existing person perception
models (e.g. Kenny, 1994, 2004) make testable predictions about
how the presence or absence of a kernel of truth in stereotypes af-
fects accuracy, but – due to methodological challenges in opera-
tionalizing stereotype accuracy – these predictions are difficult to
submit to empirical tests.

Here, we operationalized stereotype accuracy in a novel way.
We directly compared perceived gender differences in daily behav-
ior (e.g. talking on the phone, spending time at the computer) to
actual, sample-based gender differences in these behaviors. That
way, we empirically determined which stereotypes did and did
not have a kernel of truth in our data. In Study 1 we examine
how the use of gender stereotypes affects the accuracy of
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1 The original data set included 80 participants. The analyses here are based on 78
participants because two targets did not meet the criteria of having at least five
conversations of five or more words during the four days of EAR monitoring.
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zero-acquaintance ratings of daily behavior. In Study 2 we examine
how the effect of gender stereotypes on accuracy varies as a func-
tion of the amount of information that is available about a person.

1.1. Methodological challenges in zero-acquaintance research

Before we describe the theoretical background of the studies in
more detail, we briefly highlight three methodological issues in
zero-acquaintance research: the lack of an objective accuracy crite-
rion, the lack of meaningful empirical benchmarks for interpreting
accuracy levels, and the representativity of the context in which
judgmental accuracy is studied.

1.1.1. The lack of an objective accuracy criterion
The question of how to assess accuracy has long preoccupied

the field (Kruglanski, 1989). Consensus, or the level of agreement
that two or more people achieve about the judgment of a target
person, is often used as an indicator of accuracy (Kenny & West,
2008). Consensus, though, is a necessary but not a sufficient condi-
tion for accuracy because perceivers can agree in their perception
but still be wrong (Blackman & Funder, 1998). Self–other agree-
ment is the most common way to assess accuracy (e.g. Gill, Ober-
lander, & Austin, 2006; Holleran & Mehl, 2008; Kolar, Funder, &
Colvin, 1996). Conceptually, self–other agreement assumes that
perceptions are accurate if they correspond to targets’ self-percep-
tions. Self–other agreement represents true accuracy to the extent
that the self is accurate about a judgment. Self-perceptions, how-
ever, are often far from perfect reflections of reality as they tend
to be subject to biases and based on insufficient or invalid informa-
tion (Paulhus & Vazire, 2007; Wilson & Dunn, 2004).

Realistic accuracy is a third possible criterion for accuracy (Fun-
der, 1995). Realistic accuracy is a hypothetical construct that rep-
resents judgments which use multiple criteria as indicators of
accuracy. Conceptually, realistic accuracy assumes that accuracy
cannot be achieved by using one type of measurement or criterion,
but instead, suggests that accuracy be estimated through the use of
multiple methods such as self-, peer- and clinical judgments,
behavioral assessments, and physiological measurements (Letzring
et al., 2006).

In the real world, however, people rarely have the opportunity
to gather information from several methodologically different
sources such as a person’s therapist, standardized observation,
and physiological measurement. Instead, most people will ask a
few of the person’s closest friends or look at a few behaviors the
person engages in to gain information about the person. Research
on informant reports has recently received increasing attention
(Vazire, 2006), but the direct observation of ‘‘actual behavior” is
underrepresented in the field (Baumeister, Vohs, & Funder, 2007;
Furr, in press). This is unfortunate given that ‘‘behavioral ratings
are often the best possible way to measure the person’s actual
standing on a trait” (Kenny, 1994; p. 135).

1.1.2. Benchmarks for interpreting levels of accuracy
Is an accuracy correlation of .20 or .30 high or low? In the ab-

sence of standards for what constitutes high accuracy, similar esti-
mates can result in different conclusions. Thus, benchmarks are
needed to evaluate the magnitude of zero-acquaintance effects.
What assessment perspectives could serve as such benchmarks?

The self is often implicitly considered the most accurate assess-
ment perspective, but, as pointed out above, the self also routinely
falls short of being a gold-standard because people are often una-
ware of their internal states and self-presentation concerns can be
in the way of valid assessments. To the extent that the self’s priv-
ileged role in person perception is questioned, other people who
know the target well (e.g. spouses, friends) are often considered
the fall back option. Research comparing the accuracy of self and
informant reports against behavioral criteria suggests that infor-
mant reports are usually right on par with self-reports for predict-
ing psychologically-relevant behavior (Kolar et al., 1996; Spain,
Eaton, & Funder, 2000).

Regardless of the relative accuracy of self- or informant reports,
though, using the two assessment perspectives as benchmarks in
zero-acquaintance research would be theoretically and practically
desirable because of the eminent role that they play in person per-
ception. Doing so, however, requires that accuracy is assessed
independent of self- and informant reports. One way to achieve
this is to use directly observed behavior as a criterion (Vazire &
Mehl, 2008).

1.1.3. The representativity of contexts in accuracy research
In zero-acquaintance research, the generalizability of the accu-

racy estimate is of great importance. Often, though, it is ultimately
limited by the specificity of the contexts being studied. Funder and
West (1993) noted that ‘‘research needs to be conducted in diverse,
commonly experienced naturalistic settings or in the laboratory
using the full array of stimuli available in the naturalistic setting”
(p. 463). To the extent that the goal is to understand how first
impressions ‘‘work” in daily life, it would be desirable for the stud-
ied contexts to represent the full range of potential real-world con-
texts. Brunswik’s (1956) concept of representative designs
postulates that for research to generalize to its intended real-world
phenomenon, both participants and social contexts have to be con-
sidered random factors and need to be sampled representatively
from their underlying populations of individuals and ecologies of
situations. Thus, it would be desirable to not only sample partici-
pants from the population of potential targets but also behaviors
from the ecology of targets’ naturally-occurring daily behaviors.

1.2. A naturalistic observation approach to studying zero-
acquaintance judgments

One solution to these methodological challenges lies in the use
of behavioral observation in zero-acquaintance research (Funder &
Sneed, 1993; Kenny & West, 2008). In the current studies we used
the Electronically Activated Recorder to unobtrusively sample
behavior in naturalistic settings (EAR; Mehl, Pennebaker, Crow,
Dabbs, & Price, 2001). The EAR1 is a modified digital voice recorder
that periodically records brief snippets of ambient sounds. Partici-
pants wear the EAR attached to their belt or in a purse-like bag while
going about their daily lives. The method is unobtrusive because the
EAR operates imperceptibly. In recording moment-to-moment ambi-
ent sounds, it yields acoustic logs of people’s days as they naturally
unfold. These acoustic logs, then, can be used as stimulus material
for person perception studies.

Recently, Mehl, Gosling, and Pennebaker (2006) used this ap-
proach for examining the accuracy of implicit folk theories of per-
sonality. Judges listened to 2 days worth of EAR sound files (>100
per target) and made judgments about the targets’ personalities.
Consistent with prior research, accuracy ratings were highest for
Extraversion as a highly observable trait. Trait ratings of Neuroti-
cism also achieved high accuracy presumably because over time
the EAR captured participants ‘‘off stage” in situations where
self-presentation concerns were low.

This study successfully addressed the concerns around the rep-
resentativity of contexts by giving raters access to a systematic
sample of targets’ daily behavior. However, it failed to address
the other two methodological limitations. The study used self-re-
ports as accuracy criterion and the design did not allow bench-
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marking the findings against other assessment perspectives. Fur-
ther, judges pragmatically based their ratings on about an hour
and a half of ambient sounds recorded from the targets’ daily lives,
rendering the design ultimately unrealistic for studying naturalis-
tic first impressions (cf. Mehl, 2006). In the real world, people
rarely have access to a representative sample of behavioral acts
about a person.

The current studies sought to use the EAR method to extend
prior zero-acquaintance research. Specifically, we had naïve judges
listen to a limited number of EAR sound files and rate targets with
respect to the frequency with which they engaged in a set of daily
behaviors (e.g. talking on the phone, listening to music, laughing).
We then compared these ratings against the same set of daily
behaviors naturalistically observed over a period of 4 days using
the EAR method. Through the use of an ecological and behavioral
accuracy criterion that is independent of self- and peer reports,
we could compare the judges’ accuracy against the accuracy that
the targets themselves and their peers achieved in rating the same
behaviors—two theoretically and practically important bench-
marks in person perception research.

The use of this behavioral accuracy criterion allowed us to look
at an important person perception issue that has received consid-
erable theoretical but only limited empirical attention—the role
that stereotypes play in facilitating and/or undermining accurate
personality judgments.

1.3. The effects of stereotypes on the accuracy of personality judgments

The information that judges have in zero-acquaintance studies
can be divided into behavioral and categorical information (Kenny,
1994). With little or no behavioral information, first impressions
are primarily based on categorical information. As behavioral
information becomes available, judges incorporate such individu-
ating information into their impression.

The complementary influence of behavioral and categorical
information is modeled in Kenny’s classic person perception mod-
els (WAM; PERSON; Kenny, 1994, 2004). In these models, the ‘‘ker-
nel of truth” parameter refers to the extent to which a stereotype
about a perceived group difference in a behavior corresponds to
an actual group difference in that behavior. The theoretical impor-
tance of this parameter is clear but empirically it has proven noto-
riously difficult to measure the ‘‘actual” independent of the
‘‘perceived” part (Lee, Jussim, & McCauley, 1995; Levesque & Ken-
ny, 1993). One notable exception is Swim’s (1994) comparison of
perceived gender stereotypes with meta-analytic findings on gen-
der differences (cf. Hall & Carter, 1999). Theoretically, stereotypes
that contain a kernel-of-truth should facilitate and those that have
none should undermine accuracy when minimal information is
available. Empirically, though, this prediction has hardly been
tested in personality psychology.

Two features of our study design allowed for a direct test of this
prediction. First, auditory person perception stimuli minimize the
use of stereotypes (Borkenau & Liebler, 1992). The EAR sounds
eliminate information about the targets’ physical appearance leav-
ing their voice as essentially the only cue to categorical informa-
tion about them. Given the homogeneity of student samples with
respect to age and – in our case also – ethnicity, the use of stereo-
types is thereby effectively limited to targets’ gender—which natu-
rally tends to be one of the most salient cues shaping first
impressions (Fiske, Haslam, & Fiske, 1991). Second, our behavioral
accuracy criterion—observed act-frequencies of daily behavior—
render it possible to empirically determine the degree of validity
in a stereotype. Specifically, it allows us to compare perceived gen-
der differences in various daily behaviors (e.g. talking on the
phone, spending time at the computer) to actual, sample-based
gender differences in these behaviors. That way, we can categorize
daily behaviors as (a) gender-stereotypic with kernel of truth, (b)
gender-stereotypic with no kernel of truth, and (c) gender neutral
and estimate accuracy separately for the three types of behaviors.
2. Study 1: gender stereotypes and the accuracy of first
impressions

Study 1 modeled the naturalistic person perception scenario in
which a person gets to eavesdrop on snippets of strangers’ conver-
sation. Naïve judges rated the daily behavior of targets (e.g. how
much time relative to the average person the targets spend alone,
talking, or watching TV) after having listened to five 30 second
sound bites of their natural conversation. As benchmark for the
judges’ accuracy, self and peer ratings of the target’s behavior—as-
sessed using the same measure were taken from data originally
reported in Vazire and Mehl (2008). All three sources, that is, the
judge, self, and peer ratings were then compared to how the
targets actually behaved as documented by raw behavior counts
derived from a 4-days EAR monitoring.

Based on prior zero-acquaintance research, we predicted that
five short conversational snippets would provide enough informa-
tion for strangers to rate targets’ daily behavior with a significant
level of accuracy. We further predicted that judges’ accuracy would
be substantial but lower than the accuracy that the targets them-
selves and their highly acquainted informants achieved (Kenny,
2004). With respect to the influence of gender stereotypes, we pre-
dicted based on theoretical person perception models (Kenny,
1994, 2004) that accuracy would be higher for gender-stereotypic
behaviors with a kernel of truth than for gender-stereotypic behav-
iors with no kernel of truth with accuracy for gender-neutral
behaviors falling in-between.

2.1. Method

2.1.1. Participants
110 undergraduate students at the University of Arizona served

as naïve judges for the study. 47% of the judges were female, 75%
White, 5% African American, 5% Asian, 9% Hispanic, 1% Native
American, and 5% of another ethnicity. Judges ranged in age from
18 to 27 years old (M = 19.3, SD = 1.3). None of the judges knew
any of the targets they rated.

2.1.2. Stimulus materials for the thin-slice ratings
The judges rated 78 targets (36 males, 42 females; mean age

M = 18.7, SD = 1.4) who were the primary participants in a large
EAR project. Details on the targets as well as the larger project
are reported in Vazire and Mehl (2008). The targets wore the
EAR for approximately 4 days during their waking hours from Fri-
day afternoon until Tuesday night. It was set to record 30 s inter-
vals every 12.5 min (or 4.8 recordings per hour). On average, the
EAR recorded 308 sound files (SD = 192) per participant. Of all re-
corded sound files, on average, 33.5% (SD = 14.9) were conversa-
tions the targets had with other people. For each of the 78
targets, five conversations were randomly selected from their full
set of EAR sound files using a random number generator. A conver-
sation was selected if it contained five or more words by the target.

2.1.3. Judges’ ratings of targets’ daily behavior
The judges were told the study was about forming first impres-

sions of other people. They were instructed to listen to all five
sound files for each target and to then complete a set of question-
naires about their first impression of the target. Judges were di-
vided into blocks of 8–10 and each judge rated 6 targets. That
way, 72 targets were coded by 8 judges, 5 targets were coded by
9 judges, and 2 targets were coded by 10 judges. To control for



Table 1
Descriptive statistics (reliabilities and base rates) for the EAR-derived ACT behaviors.

EAR-derived ACT behaviors Intercoder reliability Base rates

All targets M (SD) Male targets M (SD) Female targets M (SD)

Gender-stereotypic behaviors with kernel of truth
Laughing (f) .89 7.6 (5.4) 5.8 (3.7) 9.1 (6.2)
On the computer (m) .87 7.2 (8.9) 10.6 (11.0) 4.3 (5.4)
Attending class (f) .99 4.3 (3.5) 3.3 (2.8) 5.1 (3.8)
Average .92 6.4 (6.3) 6.4 (6.8) 6.2 (6.5)

Gender-stereotypic behaviors with no kernel of truth
Listening to music (m) .95 15.0 (9.7) 14.0 (9.7) 15.8 (9.7)
Talking on the phone (f) .97 3.6 (3.0) 3.1 (3.4) 3.9 (2.5)
At work (m) –a 2.4 (7.8) 1.7 (4.1) 3.0 (10.0)
Talking to opposite sex (m) .95 6.9 (7.7) 6.5 (7.5) 7.2 (7.8)
Watching TV (m) .95 16.2 (15.5) 14.8 (11.8) 17.4 (18.1)
Talking to same sex (f) .95 14.4 (10.0) 14.0 (10.5) 14.7 (9.7)
At a restaurant/coffeeshop (f) .91 2.6 (3.3) 2.6 (3.8) 2.6 (2.8)
With other people (f) .97 31.7 (14.3) 31.9 (16.0) 31.6 (12.9)
Socializing (f) .91 15.6 (12.2) 15.4 (11.8) 15.7 (12.6)
Talking one-on-one (f) .94 21.6 (11.5) 21.4 (12.8) 21.7 (10.4)
Outdoors (m) .90 3.5 (2.5) 3.3 (2.8) 3.7 (2.2)
Crying (f) –a 0.1 (0.3) 0.1 (0.4) 0.1 (0.2)
Arguing (m) –a 0.2 (0.5) 0.1 (0.3) 0.3 (0.5)
Average .94 10.1 (9.1) 10.1 (8.8) 11.1 (9.3)

Gender-neutral behaviors
Singing .74 2.8 (3.2) 2.9 (3.2) 2.7 (3.3)
Commuting .89 6.2 (6.2) 5.6 (6.9) 6.6 (5.5)
Talking in a group .88 10.1 (9.4) 10.5 (8.5) 9.9 (10.3)
Indoors .88 60.9 (16.4) 60.4 (17.6) 61.3 (15.4)
Average .85 20.0 (10.1) 19.9 (10.5) 20.1 (9.8)

Note: Intercoder reliabilities are intraclass correlations (ICC[2, k]); intercoder agreement was computed from a set of training EAR sound files (see Vazire & Mehl, 2008). Base
rates are expressed as percentages of EAR sound files in which the behavior was present. Because in each condition, the sound files that judges listened to were deleted from
the criterion, the base rates differed slightly across conditions. The base rates reported here are for the 10 sound file condition (Study 2). f = rated as stereotypically female,
m = rated as stereotypically male.

a Reliability could not be determined due to a lack of variance in the codings in the training set.
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the effect of exposure (i.e. rater experience) on accuracy, the order
in which the targets were rated was counterbalanced. The judges
rated each target on the ACT questionnaire using a 7 point scale
ranging from 1 (strongly disagree) to 7 (strongly agree). The ACT
questionnaire is a measure that was designed to obtain ratings of
a set of behaviors that can be directly assessed with the EAR (i.e.
are detectible from ambient sound).

In the current study, we focused on the 20 behaviors identified
as reliable and non-redundant by Vazire and Mehl (2008). Descrip-
tive statistics (i.e. reliabilities and base rates) for these behaviors
are provided in Table 1.2 The mean inter-judge agreement across
all 20 ACT items was .55, calculated as intraclass correlations based
on one-way random effect models, (ICC[1, k]), (ranging from .18 for
commuting to .81 for talking on the phone).

2.1.4. Targets’ self-ratings and informant reports of the targets’ daily
behavior

Information on how the targets rated themselves and on how
three informants who knew them well rated them on the ACT
questionnaire was available from Vazire and Mehl (2008). In this
study, these self- and peer ratings of the targets’ daily behaviors
were used as accuracy benchmarks against which the judges’
ACT ratings could be compared.
2 Note that the base rates for the EAR-derived ACT behaviors differed minimally
between Study 1 and Study 2 and from condition to condition in Study 2 because the
sound files that judges listened to were deleted from the respective criterion to avoid
information overlap between source and criterion. Table 1 shows the base rates for
the 10-sound file condition in Study 2 as they reflect the information from those
sound files that were included in both studies and all conditions.
2.1.5. Behavioral accuracy criterion: targets’ EAR-assessed daily
behavior

A team of 10 research assistants coded the EAR sound files for
the 20 behaviors that were assessed with the ACT questionnaire
(Vazire & Mehl, 2008). Each target participant was coded by one
coder and inter-coder reliabilities were determined from a set of
training EAR recordings (221 sound files) independently coded by
all research assistants. Intraclass correlations (ICC [2, k]) exceeded
.70 for all categories. The raw codings were then converted into
time-use estimates by calculating the percentage of a person’s va-
lid (i.e. compliant and codable) waking EAR recordings in which an
ACT behavior was present (e.g. percentage of sound files in which
the target was with people, laughing, at home, or in class).

2.1.6. Data analytic strategy
2.1.6.1. Computation of judges’ accuracy. To test our predictions, we
computed accuracy correlations between judges’ ACT ratings and
the corresponding EAR-assessed behavior counts. To ensure that
our accuracy criterion had no overlap with the stimulus material
on which judges based their impressions, we removed the five
sound files that judges had listened to from each target’s set of
EAR recordings. We then computed two ‘‘versions” of accuracy cor-
relations. First, we computed the correlations between the average
of the judges’ ratings and the targets’ actual behaviors (i.e. behav-
ior counts derived from the full set of EAR recordings). This accu-
racy index provides information about the extent to which our
composite measure aggregated over eight judges corresponded to
the targets’ EAR-assessed behavior. We further computed a sin-
gle-judge accuracy index by correlating each judges’ ratings sepa-
rately with the targets’ EAR-assessed behaviors and then averaging
across all of these single-judge accuracy correlations. This index
considers that accuracy is a function of ‘‘test-length”, that is the
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Fig. 1. Accuracy of judges’ ratings of targets’ daily behavior based on five 30-s
snippets of natural conversations (aggregated across 20 ACT behaviors). Note: This
figure displays the mean levels of judges’ accuracy across all ACT behaviors; the
level of accuracy for the targets’ self-ratings and the informants’ ratings are inserted
as ‘‘benchmark line” (data from Vazire & Mehl, 2008); average judge = accuracy was
computed based on a composite measure of eight judges; single judge = accuracy
was computed for each judge individually and averaged across all judges.

664 S.E. Holleran et al. / Journal of Research in Personality 43 (2009) 660–672
number of ratings that are then correlated with the criterion (cf.
Epstein, 1979; Moskowitz, 1982). The magnitude of the single-
judge accuracy index, thus, is directly comparable to the magni-
tude of the accuracy for the targets’ self-ratings and the informant
reports (which were also computed as single-informant accuracy
correlations). All accuracy correlations were averaged using Fish-
er’s r-to-z formula.

2.1.6.2. Assessment of gender stereotypes and kernel of truth. To as-
sess gender stereotypes, we rated each of the 20 ACT behaviors
on gender-stereotypicality. In two separate ratings, six new judges
(none of them participated in the thin-slice ratings) rated the ex-
tent to which each ACT behavior was stereotypically male and ste-
reotypically female using a scale from 1 (not at all) to 7
(extremely). The two sets of ratings were correlated r = �.54. Using
a median split, the behaviors that were rated as stereotypically fe-
male were: talking on the phone (M = 6.1, SD = .67), crying (M = 5.7,
SD = .78), spending time with others (M = 4.9, SD = 1.7), talking
one-on-one (M = 4.9, SD = 1.5), talking to same sex (M = 4.8,
SD = 1.7), laughing (M = 4.0, SD = 1.6), going to coffee shops
(M = 4.5, SD = 1.4), attending class (M = 4.4, SD = 1.4), and socializ-
ing (M = 4.4, SD = 1.4). The behaviors that were rated as stereotyp-
ically male were: arguing (M = 5.3, SD = .87), spending time outside
(M = 4.6, SD = 1.4), talking to opposite sex (M = 4.6, SD = 1.4), work-
ing (M = 4.6, SD = 1.5), watching television (M = 4.5, SD = 1.5), lis-
tening to music (M = 4.4, SD = 1.5), and on the computer (M = 4.2,
SD = 1.3). Finally, we refer to the following ACT behaviors as gen-
der-neutral because they were rated as below the median for ‘ste-
reotypically male’ and ‘stereotypically female’: Singing,
commuting, talking in a group, spending time indoors.

We then tested for actual gender differences in these behaviors
by comparing the means for male and female targets on the EAR-as-
sessed behaviors. Three behaviors yielded significant differences:
spending time on the computer (Mmales = 10.5% vs. Mfemales = 4.2%,
t = 3.32, p = .001), attending class (Mmales = 3.3% vs. Mfemales = 5.1%,
t = 2.38, p = .02), laughing (Mmales = 6.4%, vs. Mfemales = 9.5%,
t = 2.38, p = .02. Finally, through combining the rated stereotypically
of a behavior and the presence or absence of an actual gender
difference in our sample, we categorized the ACT behaviors as (a)
gender-stereotypic with a kernel of truth (laughing, spending
time on the computer, attending class), (b) gender-stereotypic with
no kernel of truth (crying, spending time with others, talking
one-on-one, going to coffee shops, socializing, outside, talking with
opposite sex, working, watching television, listening to music), or
(c) gender neutral (singing, commuting, talking in a group,
spending time indoors). To test our predictions regarding the
effect of gender stereotypes on accuracy we averaged the
correlations for the different ACT behaviors within each of the three
categories.

2.2. Results

2.2.1. How accurate were the judges in rating the targets’ daily
behavior?

To address our first research question examining the judges’
accuracy when rating the targets’ daily behavior from five sound
bites of their natural conversations, we compared the judges’ ACT
ratings to the corresponding act-frequencies determined from the
targets’ EAR monitoring. Across all ACT behaviors, the correspon-
dence between our composite of 8–10 judges’ ratings and the
behavioral accuracy criterion was r = .25, p = .01 (see Fig. 1). The le-
vel of accuracy for the average of a single judge, again across all
ACT behaviors, was r = .12, p > .05. Thus, the data supported our
predictions for the aggregated measure but the accuracy that indi-
vidual judges achieved failed to meet conventional standards for
statistical significance.
Because interpretations of zero-acquaintance accuracy correla-
tions of this or similar magnitudes can range between ‘‘trivially
small” and ‘‘surprisingly large”, we compared judges’ accuracy
against two benchmarks: the accuracy that targets’ themselves
achieved in predicting their own behavior and the accuracy that
targets’ informants achieved in predicting the targets’ behavior.
We predicted that judges’ accuracy would be substantial but—
given the limited available information—still lower than the
targets’ and the informants’ level of accuracy.

The targets’ accuracy averaged r = .26, p = .01 and the infor-
mants’ accuracy (computed as single-informant accuracy) was
r = .26, p = .01 (dashed line in Fig. 1). Interestingly, although—as
predicted—this level of accuracy is indeed considerably higher than
the accuracy that individual judges achieved (r = .12), it is highly
comparable to the accuracy for the composite measure of eight
judges’ ratings (r = .25). In essence then, eight strangers that eaves-
dropped on five 30-s snippets of targets’ natural conversations pre-
dicted the targets’ daily behavior as well as the targets themselves
and informants that knew the target well.

2.2.2. How were gender stereotypes related to the accuracy of judges’
ratings of targets’ daily behavior?

To address our second research question examining how the
use of gender stereotypes affects accuracy, we compared the cor-
respondence between the judges’ ratings and targets’ EAR-as-
sessed behavior for the three ACT clusters, gender-stereotypic
behaviors with a kernel of truth, gender-stereotypic behaviors
with no kernel of truth, and gender-neutral behaviors. Table 2
presents the means and standard deviations of the average
judges’ ratings separately for male and female targets. Judges’
ratings showed a significant gender difference for 9 of the 16
ACT behaviors that were classified as gender-stereotypic and
for 0 of the 4 ACT behaviors that were classified as gender-neu-
tral. This suggests that judges tended to use gender as a cue
when rating targets on gender-stereotypic behaviors but not
when rating them on gender-neutral behaviors.

As shown in Table 3, judges achieved greater accuracy for gen-
der-stereotypic ACT behaviors with a kernel of truth (r = .39) than
for those with no kernel of truth (r = .23). Hotelling’s t-tests (with
Williams Modification) indicated that the difference between the
two correlations was marginally significant, p = .06. Judges’ accu-
racy for gender-neutral ACT behaviors was r = .31 and not statisti-
cally different from the correlations for gender-stereotypic



Table 3
Accuracy of judges’ ratings of targets’ daily behavior: accuracy correlations for
gender-stereotypic behaviors with and without kernel of truth and gender-neutral
behaviors.

ACT item Average judge accuracy Single judge accuracy

Gender-stereotypic behaviors with kernel of truth
Laughing (f) .56* .32*

On the computer (m) .51* .27*

Attending class (f) .05 .03
Average .39 .21

Gender-stereotypic behaviors with no kernel of truth
Listening to music (m) .46* .25*

Talking on the phone (f) .45* .23*

At work (m) .42* .22*

Talking to opposite sex (m) .42* .24*

Watching TV (m) .38* .20*

Talking to same sex (f) .27* .12
At a restaurant/coffee shop (f) .22* .13
With other people (f) .21* .10
Socializing (f) .14 .08
Talking one-on-one (f) .10 .05
Outdoors (m) �.03 .08
Crying (f) �.04 �.01
Arguing (m) �.12 �.06
Average .23 .13

Gender-neutral behaviors
Singing .44* .24*

Commuting .39* .15
Talking in a group .31* .16
Indoors .08 .03
Average .31 .15

Note: N = 78; accuracy correlations represent the correspondence between judges’
ratings of targets’ daily behaviors assessed on the ACT questionnaire and targets’
actual daily behaviors assessed from 4 days of EAR behavioral monitoring.
* p < .05; f = rated as stereotypically female, m = rated as stereotypically male;
average judge = accuracy was computed based on a composite measure of eight
judges; single judge = accuracy was computed for each judge individually and
averaged across all judges.

Table 2
Average judges’ ratings for male and female targets for gender-stereotypic behaviors
with and without kernel of truth and gender-neutral behaviors (Study 1).

ACT item Male targets Female targets t-test
M (SD) M (SD) t

Gender-stereotypic behaviors with kernel of truth
Laughing (f) 4.16 (0.55) 4.46 (0.99) �2.89*

On the computer (m) 4.89 (0.64) 4.34 (0.71) 4.06*

Attending class (f) 4.16 (0.74) 3.96 (0.67) 0.75
Average 4.40 (0.65) 4.25 (0.80) –

Gender-stereotypic behaviors with no kernel of truth
Listening to music (m) 4.51 (0.62) 4.77 (0.69) �1.79
Talking on the phone (f) 3.80 (0.78) 4.97 (0.89) �6.57*

At work (m) 4.16 (0.75) 3.61 (0.73) 1.78
Talking to opposite sex (m) 4.00 (0.71) 4.61 (0.87) �3.36*

Watching TV (m) 4.61 (0.44) 4.56 (0.59) 0.35
Talking to same sex (f) 4.73 (0.57) 5.03 (0.58) �2.44*

At a restaurant/coffee shop (f) 4.01 (0.58) 4.50 (0.83) �3.19*

With other people (f) 4.33 (0.59) 4.82 (0.79) �2.65*

Socializing (f) 4.44 (0.63) 4.50 (0.81) �0.21
Talking one-on-one (f) 4.24 (0.52) 4.73 (0.43) �4.06*

Outdoors (m) 3.72 (0.47) 3.69 (0.53) �0.59
Crying (f) 2.99 (0.70) 3.93 (0.52) �6.96*

Arguing (m) 3.61 (0.71) 3.96 (0.67) �0.13
Average 4.09 (0.63) 4.43 (0.70) –

Gender-neutral behaviors
Singing 3.42 (0.82) 3.79 (0.86) �1.64
Commuting 3.98 (0.40) 4.04 (0.44) �0.76
Talking in a group 4.29 (0.66) 4.69 (0.85) �1.84
Indoors 4.62 (0.44) 4.55 (0.60) 0.39
Average 4.08 (0.60) 4.27 (0.71) –

Note: N = 78; ratings are based on a 1–7 scale; f = rated as stereotypically female;
m = rated as stereotypically male.
* p < .05, two-tailed, independent sample t-test, df = 76.
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behaviors with and without a kernel of truth. Consistent with our
predictions, then, accuracy was descriptively highest for gender-
stereotypic behaviors with a kernel of truth, followed by gender-
neutral behaviors and by gender-stereotypic behaviors with no
kernel of truth.

2.3. Discussion

Study 1 tested how accurate naïve judges are when rating the
daily behavior of unknown targets based on five 30-s sound bites
of their natural conversations. The accuracy that the judges
achieved was statistically significant for the composite of eight
judges’ ratings but failed to meet the traditional significance
threshold for the average of each individual judge. Our comparison
with two benchmarks, the accuracy that the targets’ themselves
and the targets’ informants achieved, revealed that the judges’
accuracy was substantial: the aggregate of eight judges predicted
the targets’ behavior at the same level as the targets were able to
predict their own behavior and informants – who were selected
because they knew the target well – were able to predict the tar-
gets’ behavior. Each individual judge by her-/himself, on the other
hand, was on average about half as accurate as the targets and the
informants (and non-significantly so).

Overall, these findings fit well into the picture that prior thin-
slice (Ambady, Krabbenhoft, & Hogan, 2006; Carney, Colvin, & Hall,
2007) and zero-acquaintance research (Borkenau & Liebler, 1992;
Levesque & Kenny, 1993) has painted. They extend this research,
though, by demonstrating empirically—relatively to two meaning-
ful benchmarks—exactly how accurate thin-slice judgments are
and are not in the context of predicting the daily behavior of
strangers.

Our second goal was to test the role of stereotypes in the accu-
racy of zero-acquaintance judgments. Features of our study de-
sign allowed us to submit this research question to a direct
empirical test. First, the auditory EAR recordings of the targets’
natural conversations limited the categorical information that
judges had available about the targets effectively to their sex.
That way, the only stereotype that judges could base their ratings
on, were stereotypes about gender differences in behavior. Sec-
ond, the use of a behavioral accuracy criterion that is independent
of self- or other perceptions (i.e. self- or informant reports) al-
lowed us to classify the assessed daily behaviors either as gen-
der-stereotypic with or without a kernel of truth or as gender
neutral.

We found that judges achieved higher accuracy for gender-
stereotypic behaviors that contained a kernel of truth than for
gender-stereotypic behaviors with no kernel of truth with their
accuracy for gender-neutral behaviors falling in-between. This
finding is consistent with theoretical person perception models
(2004; Kenny 1994) that predict that with little or no individuat-
ing behavioral information being available, first impressions tend
to be based on salient categorical information, or—in other
words—stereotypes. The models further assume that accuracy is
facilitated if these stereotypes contain a kernel of truth and
undermined to the extent that they do not. Together, the results
of our analyses provide strong correlational—though not direct
causal—evidence that stereotypes influence zero-acquaintance
accuracy

Theoretically, though, person perception models make clear
predictions that the influence of stereotypes on accuracy is only
strong in the absence of individuating information and should fade
out as such information becomes available (Judd & Park, 1993;
Kenny, 1994, 2004). In Study 2, we experimentally manipulated
the amount of information available to judges to test the role of
gender stereotypes on judgmental accuracy at varying levels of
information.
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3. Study 2: gender stereotypes and the accuracy of zero-
acquaintance judgments at increasing amounts of available
information

One theoretical model that links information quantity to judg-
mental accuracy is the Weighted Average Model or WAM (Kenny,
1994). Recently, the WAM was reformulated as the PERSON model
of interpersonal perception (Kenny, 2004). The WAM and the PER-
SON model make identical predictions, but Kenny (2004) prefers
the PERSON model because is better tied to psychological theory
and allows easier hypothesis generation and interpretation of
results.

Theoretically, the PERSON model predicts increased accuracy
with increasing information (with an asymptotic function), but
empirically, the evidence is somewhat mixed. Ambady and
Rosenthal’s (1992) meta-analysis found that judgments based
off a 30-s behavioral stream (i.e. thin slices) were not signifi-
cantly different from judgments based off a 5-min behavioral
stream. Ambady, Bernieri, and Richeson (2000) concluded that
more information did not increase accuracy arguing that once
first impressions are formed they are not very malleable and sty-
listic variables that contribute to accurate judgments are con-
tained even in very short segments of behavior. Similarly,
Ballew and Todorov (2007) found that longer exposure to faces
of candidates of governmental races did not increase the accu-
racy with which raters predicted the right election outcomes
(i.e. the candidates who ultimately won).

Other evidence suggests that the amount of available informa-
tion does influence accuracy. In a longitudinal study testing the ef-
fect of acquaintanceship on accuracy, students in a seminar rated
each other’s personality repeatedly over the course of the semester
(Paulhus & Bruce, 1992). Across the Big Five personality traits, the
level of accuracy, operationalized as self–other agreement, gradu-
ally increased over 7 weeks. Similarly, Borkenau and colleagues
(2004) found evidence that information quantity and accuracy
are positively related. Participants in their study engaged in a vari-
ety of ‘‘personality-revealing” tasks such as telling a joke, engaging
in conversations with strangers, and solving complex problems.
They found that the accuracy of ratings of personality traits in-
creased as raters viewed larger numbers of behavioral acts – with
accuracy reaching an asymptotic value after six behavioral acts.
Theoretically, these findings converge with the PERSON model
which predicts decreasing accuracy slopes with increasing
acquaintance. In giving judges varying amounts of information
about the targets (from 1 to 10 sound files or 30 s to 5 min) and
assessing accuracy with the same behavioral criterion as in Study
1, we submitted the PERSON model prediction to another empirical
test.
3.1. The Influence of stereotypes on judgmental accuracy at varying
amounts of information

The PERSON model predicts that variance due to stereotypes
will dominate initial impressions. With increasing information,
however, variance due to behavior or individuating information
(i.e. information about what the target is actually like) increases.
One widely held assumption is that relying on stereotypes under-
mines accuracy. But, as previously discussed, stereotypic behaviors
vary in the extent to which they do or do not contain kernels of
truth. Thus, different predictions can be made about how increas-
ing amounts of information influence accuracy for stereotypic
behaviors with and without kernel of truth.

For stereotypic behaviors with a kernel of truth, we expect that
accuracy will be substantial even with minimal information—
resulting from stereotype accuracy—and increase only modestly
with additional information. For stereotypic behaviors with no ker-
nel of truth, we expect that accuracy will initially be close to zero—
resulting from the absence of stereotype accuracy and the absence
of individuating, or in PERSON terms ‘‘personality”, information—
and increase rapidly with additional information. Finally, for
behaviors that do not have a salient stereotype associated with
them, we predict that accuracy will follow the same pattern of
increasing accuracy with greater information as predicted theoret-
ically by the person model and shown empirically by past research
(Borkenau et al., 2004; Paulhus & Bruce, 1992). Specifically, we pre-
dict that the accuracy trajectory for non-stereotypic behaviors will
fall in between the trajectory for stereotypic behaviors with and
without kernel of truth. In other words, we predict that the use
of stereotypes for stereotypic behaviors with no kernel of truth
will—in relative terms—hamper accuracy early in the person per-
ception process (Fiske & Neuberg, 1990).

3.2. Study design and hypotheses

To test these predictions, we experimentally varied the amount
of information available to judges. Targets were randomly assigned
to one of six conditions: listening to one, two, three, four, five, or
ten EAR sound files. After listening to the assigned number of con-
versations, judges’ rated the targets’ behavior using the ACT ques-
tionnaire. We derived two sets of hypotheses for how increases in
the available information affect (1) judges’ overall accuracy and (2)
judges’ accuracy for gender-stereotypic and gender-neutral
behaviors.

Specifically, based on the Study 1 findings, we hypothesized
that judges’ overall accuracy would (1a) increase—with decreasing
slopes—from the one to the ten sound file condition (1b) essen-
tially reach a plateau in the five sound file condition, and (1c) ulti-
mately, that is in the 10 sound file condition, be comparable to the
accuracy that the targets and their informants achieved. With
respect to the effects of gender stereotypes on accuracy trajecto-
ries, we hypothesized that judges’ accuracy (2a) when rating
gender-stereotypic behaviors with a kernel of truth would already
be substantial in the one-sound file condition, and show little fur-
ther increase from the two to the ten sound file condition; (2b)
when rating gender-stereotypic behaviors without a kernel of truth
would be close to zero in the one-sound file condition and gradu-
ally increase from the two to the ten sound file condition; (2c)
when rating gender-neutral behaviors would be minimal in the
one-sound file condition and gradually increase from the two to
the ten sound file condition. Because the use of stereotypes in
the absence of a kernel-of-truth should undermine accuracy, we
predicted that the trajectory for gender-neutral behaviors would
start out above the trajectory for gender-stereotypic behaviors
without a kernel of truth but quickly converge with it as individu-
ating information becomes available.

3.3. Method

3.3.1. Participants
317. University of Arizona undergraduate students (different

from those in Study 1; 55% female; 72% White, 2% African Ameri-
can, 8% Asian, 10% Hispanic, 1% Native American, and 5% of another
ethnicity) served as naïve judges for the study. Their age ranged
from 18 to 60 years (M = 19.2, SD = 3.1). None of the judges knew
any of the targets they rated.

3.3.2. Stimulus materials for the thin-slice ratings
The same set of targets from Study 1 was used. This time, for

each of the 78 targets, 10 conversations were randomly selected
from their full set of EAR sound files using a random number
generator. A conversation was chosen if it met the criteria of
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containing at least five words uttered by the target. The sound files
in each condition (e.g. the five or four sound file condition) were
randomly selected from the sound files in the preceding condition
(e.g. the ten or five sound file condition) so that with respect to the
contained information lower order conditions were proper subsets
of higher order conditions. To control for the effect of rater experi-
ence on accuracy, the order in which the targets were rated was
again counterbalanced.

3.3.3. Judges’ ratings of targets’ daily behavior
Judges were told the study was about forming first impressions

of other people. Judges were randomly assigned to a one, two,
three, four, five, or ten sound file condition. They were instructed
to listen to all of a target’s sound files prior to completing a set
of questionnaires about their first impression of the target. Judges
rated each target on the ACT questionnaire using a 7-point scale
ranging from 1 (strongly disagree) to 7 (strongly agree). Judges
were divided into blocks of 4–5 so that each judge rated 6 targets.
That way, 72 targets were rated by 4 judges and 6 targets by 5
judges. The mean inter-judge agreement across all ACT items for
the one, two, three, four, five, and ten sound file condition was
.34, .42, .35, .39, .24 and .39, respectively, calculated as intraclass
correlations based on one-way random effect models, (ICC[1, k]).

3.4. Results

3.4.1. How did judges’ overall accuracy change with increasing
amounts of information?

Parallel to our Study 1 data analytic strategy, we computed
accuracy correlations for the average judge (i.e. composite of 4–5
judges) and for a single judge to be able to compare the judges’
accuracy to the accuracy that the targets’ themselves and their
informants achieved. Also, identical to Study 1, accuracy was again
computed by correlating the judges’ ratings of each ACT behavior
with the EAR-assessed behavior frequencies. Table 4 presents the
two sets of accuracy correlations separately for all ACT behavior
and all experimental conditions.

As shown in Fig. 2, consistent with Hypothesis 1a, judges’
overall accuracy increased with decreasing slopes from the least
to the most information condition. Across all behaviors, the accu-
racy for the composite measure of the average judge was .08 in
the one, .13 in the two, .20 in the three, .19 in the four, .23 in
the five, and .25 in the ten sound file condition. Hotelling’s t-tests
(with Williams Modification) indicated that the accuracy correla-
tion in the one-sound file condition was marginally different from
the accuracy correlation in the 10 sound file condition, p = .06.
Consistent with Hypothesis 1b, judges’ accuracy essentially
reached a plateau in the 5 sound file condition. Fig. 2 also shows
the accuracy trajectory for the single judge measure. Across all
ACT behaviors, the accuracy for the single judge was.04 in the
one, .08 in the two, .12 in the three, .12 in the four, .14 in the five,
and .16 in the 10 sound file condition. None of the correlations in
this condition were statistically different from each other. Similar
to Study 1 and as predicted by the Spearman–Brown prophecy
formula, the single-judge correlations were weaker, but – as a
mathematical necessity – the trajectory paralleled the average-
judge pattern.

Fig. 2 again contains the self and informant benchmarks as a
dashed line. Supporting our Hypothesis 1c, in the 10 sound file
condition, the composite measure of the average-judge accuracy
(r = .25) was virtually identical to the two accuracy benchmarks
(rs = .26). Again, the single-judge accuracy was lower (r = .16) and
did not reach statistical significance. Together, this suggests
although a single judge was not on par with the targets and the
informants’ accuracy after 5 min of conversational information,
the composite of 4–5 judges was.
3.4.2. How were gender stereotypes related to changes in the judges’
accuracy with increasing amounts of information?

To test our predictions regarding the influence of stereotypes on
accuracy trajectories, we computed accuracy correlations in each
condition for gender-stereotypic behaviors with a kernel of truth,
gender-stereotypic behaviors with no kernel of truth, and gen-
der-neutral behaviors. The classification of ACT behaviors into
one of the three categories was identical to Study 1. Fig. 3 shows
the accuracy trajectories for the three types of behaviors across
the six experimental conditions. For the gender-stereotypic behav-
iors with a kernel of truth, judges’ accuracy was .05 in the one, .25
in the two, .29 in the three, .27 in the four, .23 in the five, and .25 in
the 10 sound file condition. Hotelling’s t-tests (with Williams Mod-
ification) indicated that the accuracy correlation in the one-sound
file condition was significantly different from the accuracy correla-
tion in all the other conditions, p < .05. For the gender-stereotypic
behaviors with no kernel of truth, judges’ accuracy was .07 in the
one, .10 in the two, .18 in the three, .18 in the four, .23 in the five,
and .24 in the ten sound file condition. Hotelling’s t-tests (with
Williams Modification) indicated that the accuracy correlation in
the one-sound file condition was marginally different from the
accuracy correlation in the 10 sound file condition, p = .06.Finally,
for the gender-neutral behaviors, it was .14 in the one, .15 in the
two, .19 in the three, .16 in the four, .20 in the five, and .27 in
the ten sound file condition. None of the accuracy correlations in
any of the conditions were significantly different from each other,
p > .11.

Our Hypothesis 2a received partial support. Although judges’
accuracy when rating gender-stereotypic behaviors with a kernel
of truth was substantial already in the two-sound file condition
(r = .25) and did not reliably increase further with more informa-
tion, accuracy in the one-sound file condition was unexpectedly
minimal (r = .05). Hypothesis 2b, on the other hand, received good
support. Judges’ accuracy when rating gender-stereotypic behav-
iors with no kernel of truth was minimal in the one-sound file con-
dition (r = .07) and gradually increased to a level comparable to the
one for the gender-stereotypic behaviors with kernel of truth
(r = .24). Finally, Hypothesis 2c also received good support with
judges’ accuracy when rating gender-neutral behaviors being ini-
tially low (r = .10) and gradually increasing to the level of the other
two categories (r = .27). Also, as predicted, the trajectory for gen-
der-neutral behaviors started out slightly higher than the trajec-
tory for the gender-stereotypic behaviors with no kernel of truth
and both had essentially converged in the three sound file
condition.

3.5. Discussion

In Study 2, we manipulated the amount of available information
and tested the effect of information quantity on judges’ overall
accuracy and their accuracy for rating gender-stereotypic behav-
iors with and without kernel of truth and gender-neutral behav-
iors. As predicted, we found that judges’ overall accuracy
increased with decreasing slopes as a function of information
quantity. We further found that judges’ overall accuracy had essen-
tially reached a plateau with four EAR sound files or 2.5 min of con-
versational information about the targets and was equal to the
accuracy that targets’ themselves and the their informants
achieved in their ratings.

With respect to the influence of gender-stereotypes on accuracy
trajectories, we found that (a) one-sound file failed to yield accu-
rate ratings for any of our three behavior categories, (b) two-sound
files yielded substantially accurate ratings for gender-stereotypic
behaviors with a kernel of truth but not for gender-stereotypic
behaviors without kernel of truth and gender-neutral behaviors,
(c) 10 sound files yielded substantially accurate ratings for all three



Table 4
Accuracy of the judges’ ratings of daily behavior for increasing amounts of available information.

ACT item One-sound file Two-sound files Three sound files Four sound files Five sound files Ten sound files

Gender-stereotypic behaviors with kernel of truth
Laughing (f) .13 (.07) .31* (.23*) .33* (.22*) .37* (.24*) .37* (.22*) .28* (.21*)
On the computer (m) .18 (.10) .40* (.24*) .29* (.18) .35* (.24*) .39* (.22*) .43* (.23*)
Attending class (f) �.15 (�.07) .05 (.02) .25* (.17) .08 (.05) �.05 (�.03) .04 (.03)

Gender-stereotypic behaviors with no kernel of truth
Talking on the phone (f) .20* (.11) .38* (.25*) .28* (.18) .30* (.20*) .40* (.25*) .36* (.25*)
Listening to music (m) .13 (.07) .21* (.15) .24* (.17) .29* (.20*) .28* (.20*) .34* (.24*)
At work (m) .10 (.06) .25* (.15) .31* (.20*) .29* (.17) .19* (.11) .39* (.25*)
Talking to opposite sex (m) .12 (.09) .36* (.26*) .13 (.10) .30* (.20*) .33* (.21*) .44* (.29*)
Watching TV (m) .05 (.03) .10 (.06) .28* (.18) .30* (.18) .38* (.27*) .11 (.18)
Talking to same sex (f) .02 (�.01) .14 (.09) .28* (.19*) .24* (.17) .32* (.18) .48* (.34*)
At a restaurant/coffee shop (f) .25* (.16) �.12 (�.08) .20* (.13) .28* (.17) .39* (.23*) .23* (.13)
With other people (f) .04 (�.01) .01 (.03) .09 (.02) .21* (.10) .33* (.21*) .29* (.10)
Socializing (f) .15 (.09) .12 (.08) .16 (.10) .19* (.10) .19* (.11) .33* (.16)
Talking one-on-one (f) �.11 (�.07) �.09 (�.07) �.11 (�.09) .00 (.02) .18* (.10) .07 (.03)
Outdoors (m) �.08 (�.04) �.04 (�.04) .16 (.11) �.01 (.00) .07 (.00) .05 (.05)
Crying (f) �.06 (�.07) �.01 (�.03) .09 (.01) .02 (�.02) �.03 (�.03) .01 (�.06)
Arguing (m) .13 (.11) �.05 (.04) .26* (.17) �.09 (�.03) �.05 (.01) .00 (.03)

Gender-neutral behaviors
Singing .20 (.11) �.11 (�.06) .26* (.18) .29* (.18) .27* (.20*) .40* (.28*)
Commuting .00 (.00) .20* (�.09) .28* (�.05) .14 (.10) .09 (.04) .31* (.14)
Talking in a group .19* (.12) .31* (.22*) .20* (.11) .19* (.11) .35* (.18) .24* (.15)
Indoors .18* (.12) .18* (.13) .07 (.03) .02 (.00) .07 (.03) .15* (.11)

Note: N = 78; accuracy is the degree of correspondence between the ACT behavior ratings and the targets’ EAR-observed behavior; numbers indicate accuracy for a composite
of 4–5 judges; numbers in parentheses indicate accuracy for a single judges.
* p < .05.
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Fig. 2. Accuracy of judges’ ratings of targets’ daily behavior as a function of the
amount of available information (aggregated across 20 ACT behaviors). Note: This
figure displays the mean levels of judges’ accuracy across all ACT behaviors for
increasing levels of information; the level of accuracy for the targets’ self-ratings
and the informants’ ratings are inserted as ‘‘benchmark line” (data from Vazire &
Mehl, 2008); the dark blue line shows the accuracy for the composite of 4–5 judges,
the light blue line for a single judge; accuracy is the degree of correspondence
between the ACT behavior ratings and the targets’ EAR-observed behavior. (For
interpretation of the references to color in this figure legend, the reader is referred
to the web version of this article.)

.00

.05

.10

.15

.20

.25

.30

.35

0154321
Condition (Number of EAR Sound Files)

C
or

re
la

tio
n 

C
oe

ffi
ci

en
t

Gender-stereotypic behaviors
with kernel of truth

Gender-stereotypic behaviors
with no kernel of truth

Gender-neutral behaviors

Fig. 3. Accuracy of judges’ ratings of targets’ daily behavior as a function of the
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behavior categories, and (d) one and two-sound files yielded some-
what higher accuracy for gender-neutral behaviors than for gen-
der-stereotypic behaviors without a kernel of truth – suggesting
that the use of stereotypes in the absence of stereotype accuracy
undermines accuracy.

The results regarding judges’ overall accuracy are consistent
with prior research showing a positive effect for information
quantity on accuracy (Borkenau et al., 2004; Colvin & Funder,
1991; Funder & Sneed, 1993). Borkenau and colleagues (2004)
suggested that accuracy reaches it’s asymptote after six behav-
ioral acts, but suggested that ‘‘this general rule should be clarified
in future research” (p. 610). Although their findings look at the
surface very similar to (and are certainly consistent with) our
findings—we found asymptotic accuracy in the five sound file
condition—it is important to consider that in their study, one
act referred to one scenario (such as reading aloud or introducing
oneself) and ranged in duration between 1 and 12 min. Our study,
in contrast, operationalized one informational unit as a 30-s
sound bite of a person’s daily conversations—clearly less time
on the stop-watch but maybe in some cases more information
considering the variability in targets’ natural behavior (Ickes,
Snyder, & Garcia, 1997).
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These are just two examples that illustrate how what is con-
sidered one ‘‘act” or one unit of information varies considerably
across studies. Other studies have used such different act opera-
tionalizations as 20-min conversations (Paulhus & Bruce, 1992)
or 5–30 min video recordings (Blackman & Funder, 1998). Inter-
estingly, the PERSON model provides no clear specifications as to
how much information constitutes one act. Instead, it states that
‘‘within PERSON, acts have a theoretical not an operational
meaning, and PERSON does not specify the time that it takes
to view an act. However, given most reasonable definitions of
acts, the expectation is that if a perceiver were to observe a tar-
get for a few hours, 100 acts would be observed.” (Kenny, 2004,
p. 274). Ultimately, the question of what defines a behavioral act
is likely a philosophical one as much as it is an empirical one—
though one that the field would benefit from if it could address
it more systematically in future research.

Irrespective of how much behavior constitutes one psychologi-
cal act, though, the finding that after only five 30-s clips, or 2½ min
of information, four to five naïve judges rated strangers’ daily
behavior with a degree of accuracy that is comparable to what
the targets themselves and people who knew the targets well
achieved, is in line with Kenny’s (2004) thought that it may be
‘‘time to rethink a fundamental assumption of person perception”
and to replace the ‘‘peeling an onion” metaphor of how long it
takes to know someone with a ‘‘scratching the surface of the
onion” metaphor because ‘‘after all, the distinctive taste of an
onion is as marked in its outer layer as it is in the innermost layer”
(p. 277).

With regard to the effect of stereotypes on accuracy, we failed
to find the differential pattern of accuracy for gender-stereotypic
behaviors with and without a kernel of truth in the one-sound file
condition (but found support for it in the two-sound file condition).
Counter to our predictions, judges’ use of gender stereotypes did
not lead to relatively accurate ratings with only one conversational
snippet. Based on our experience conducting EAR research, we
speculate that we failed to find the predicted pattern because
judges may have had trouble identifying the target in the sound
file. In all but the one-sound-file condition, judges could infer
which of the recorded voices belonged to the target by looking
for voice consistency across sound files (note that in all sound files
the targets spoke at least five words). Even though the positioning
of the microphone should in most cases ensure that the target’s
voice is somewhat louder than the voices of the other captured
parties, this was certainly not always the case (e.g. when soft-spo-
ken targets talked to ‘‘loud” persons or when the microphone was
put on the table instead of worn at the lapel). To the extent that
judges could not unambiguously identify the target in the sound
file, the use of categorical information was effectively rendered
impossible. In the absence of categorical and individuating infor-
mation to use, it is not surprising that the judges’ accuracy for both
gender-stereotypic behaviors with and without a kernel of truth
was practically zero.
4. General discussion

In everyday life, people routinely and intuitively form impres-
sions of other on the basis of minimal information. Often such
minimal information consists of randomly overhearing snippets
of conversations. The purpose of this project was to (1) address
three methodological challenges in zero-acquaintance research
and (2) test the effect of stereotype use on the accuracy of per-
son perceptions. Study 1 showed that the accuracy of a group of
8–10 judges achieve after listening to 2½ min sampled from the
targets’ natural daily conversations was similar to the accuracy
that the targets’ themselves and their informants achieved. Fur-
ther, judges’ accuracy was greater for gender-stereotypic behav-
iors with a kernel of truth than for those without a kernel of
truth or for gender-neutral behaviors. In Study 2, we expanded
the design and varied the amount of information judges had
available. Consistent with predictions made by the PERSON mod-
el, overall accuracy increased as the judges received more infor-
mation. We further found evidence for stereotypes facilitating
accuracy only very early in the person perception process and
only for gender-stereotypic behaviors that contain a kernel of
truth.

4.1. Implications for research on the accuracy of zero-acquaintance
judgments

This project expanded on prior zero-acquaintance research
(Skowronski & Ambady, 2008) in several ways. First, instead of
relying on self- and/or informant reported trait measures, we used
unobtrusively observed daily behavior as accuracy criterion. In
doing so, our studies responded to a call for using more behavioral
measures in zero-acquaintance research (Kenny & West, 2008) and
more generally in social and personality psychology (Baumeister
et al., 2007; Furr, in press). Second, with researchers often inter-
preting accuracy coefficients vaguely as ‘‘relatively large”, ‘‘consid-
erable”, or ‘‘substantial”, we measured judges’ accuracy against
two theoretically and practically important benchmarks—the accu-
racy that targets achieved in rating their own behavior and the
accuracy that peers who knew the targets well achieved in rating
the targets’ behavior. Our comparisons with these reference groups
make the results of the current studies compelling by showing that
the judges’ joint accuracy was up to par with the knowledge that
the targets had about their own daily behavior and friends had
about the targets’ daily behavior. Third, compared to studies that
base their findings on a single person perception context or behav-
ioral sequence, the EAR method allowed us to take Brunswik’s
(1956) notion of a representative design serious and sample both
participants from an underlying population of targets and situa-
tions from an underlying ecology of contexts.

These studies further extend prior research by speaking to the
bandwidth-fidelity dilemma (Cronbach & Gleser, 1965). Most
zero-acquaintance studies have estimated the accuracy of person-
ality judgments using relatively low-bandwidth (or high-fidelity,
that is specific) person perception contexts (e.g. a picture or a short
interaction) and a relatively broad bandwidth personality criterion
(i.e. the Big Five domain). Here, in contrast, we used a relatively
high-bandwidth person perception context (i.e. conversational
snippets sampled representatively from the full spectrum of tar-
gets’ daily interactions) and a relatively high-fidelity personality
assessment (i.e. a limited set of specific daily behaviors). In terms
of the classic bandwidth-fidelity problem, both scenarios poten-
tially ‘‘sacrifice” predictive validity through a ‘‘mismatch” between
the level of assessment and the level of prediction. Interestingly,
though, the two approaches seem to result in comparable out-
comes, that is similar accuracy estimates. Future research should
further investigate potential bandwidth-fidelity trade-offs in
zero-acquaintance research by systematically varying levels of
assessment and prediction.

4.2. Implications for research on the effect of stereotypes on zero-
acquaintance accuracy

Our design allowed us to investigate an issue in zero-acquain-
tance research that has received considerable theoretical but lim-
ited empirical attention—the role of stereotypes in facilitating
and undermining accurate person perceptions. Kenny and West
(2008) identified this as an understudied topic and suggested that
‘‘the literature would benefit by a more controlled and focused
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study of stereotypes” (p. 143). Our solution to assess accuracy
using directly observed act frequencies (Buss & Craik, 1983)
allowed us to empirically compare perceived to actual gender
differences. That way, we could categorized behaviors as either
gender-stereotypic with a kernel of truth, gender-stereotypic with
no kernel of truth or gender neutral and compute accuracy sepa-
rately for each type of behavior. Further, using the EAR sounds as
person perception stimuli limited the use of stereotypes to gender
as the only available categorical information about the targets
(Borkenau & Liebler, 1992). Among other potential stereotypes,
gender stereotypes are of particular theoretical interest because
gender information is one of the most salient cues shaping first
impressions (Fiske et al., 1991).

Our findings are broadly consistent with personality research
and theorizing on the effects of stereotypes on person perception.
Most directly they converge with predictions made by the PERSON
model (Kenny, 2004) which suggests that categorical information
dominates impressions when perceivers have very little informa-
tion about a person but exert little or no influence when perceivers
have considerable individuating (‘‘personality”) information to
base their impressions on. Our findings were further consistent
with social psychological research showing that stereotypes exert
their influence predominantly when perceivers have little informa-
tion about targets and that their use decreases as more behavioral
information becomes available (e.g. Fiske & Neuberg, 1990; Krue-
ger & Rothbart, 1988; Kunda & Thagard, 1996).

Research in the latter tradition generally focuses on the nega-
tive effects of stereotyping, that is, judgmental errors that result
from applying stereotypes and our findings support this in cases
where stereotypes do not contain a kernel of truth. Judges’ accu-
racy for gender-stereotypic behaviors with no kernel of truth was
about half as large in the one-sound file and two thirds as large
in the two-sound file condition compared to their accuracy for gen-
der-neutral behaviors. Consistent with prior research on stereo-
type accuracy (Lee et al., 1995), though, our findings also show
that in cases where stereotypes do contain a kernel of truth, they
can facilitate accurate first impressions—at least in the first 2 min
of the process. Judges’ accuracy for gender-stereotypic behaviors
with kernel of truth was about two thirds larger in the two-sound
file, almost twice as large in the three sound file, and 42% larger in
the four sound file condition compared to their accuracy for gen-
der-neutral behaviors.

Despite our finding that judges had this initial advantage rely-
ing on partially valid gender stereotypes, we obviously caution
against arguing that using stereotypes to form first impressions
is generally recommendable. In the real-world, the level of
acquaintance that corresponds to our two to four sound file condi-
tion is quickly reached. According to our data, after that there is not
much to gain from such an approach. A closer look at the three tra-
jectories reveals that whereas judges’ accuracy for gender-neutral
behaviors was still on an upward trend even in the 10 sound file
condition, the other two trajectories had already reached their
asymptotes well before.

In this context it is also important that our classification of
behavior into the three types yielded only three behaviors that
had an empirical kernel of truth in comparison to 13 behaviors that
did not. Therefore, practically, the potential overall accuracy gain
from relying on partially valid stereotypes early in the person per-
ception process may well be small compared to the potential over-
all accuracy loss that comes with relying on—the larger number—of
invalid stereotypes. Interestingly also, the results of our kernel-of-
truth analysis were not self-evident. The three behaviors that had a
kernel of truth in our sample (laughing, spending time on the com-
puter, attending class) were not those that had the strongest gen-
der-stereotype associated with them; and the two behaviors that
were perceived as most gender-stereotypic both emerged as hav-
ing no kernel of truth (talking on the phone, crying; cf. Mehl,
Vazire, Ramirez-Esparza, Slatcher, & Pennebaker, 2007).

4.3. Limitations and future directions

The two studies have several potential limitations. One concern
about the paradigm is that the behavioral information contained in
the EAR sound files is very similar to the behavior we used as accu-
racy criterion. This could have lead to artificially inflated accuracy
estimates. We addressed this issue by removing the sound files
that the judges listened to from the data from which we derived
the accuracy criteria. However, there still remains a high degree
of similarity between the behavior captured in the sound files
and the behavior we asked the judges to rate. To this effect, prior
research has noted this boundary effect on accuracy (Colvin & Fun-
der, 1991). This research has found that stranger ratings of behav-
ior can be as accurate as ratings by close acquaintances when the
task involves predicting behavior in a context that is very similar
to the one from which the ratings are derived. Importantly, though,
the ‘‘context” in our study was a representative sample taken from
the full spectrum of targets’ daily conversations and therefore
much less circumscribed than the contexts in usual, laboratory-
based zero-acquaintance research.

Another limitation revolves around judges’ use of the ACT ques-
tionnaire to rate targets’ daily behavior. The ACT questionnaire as-
sesses behavior at a highly specific, molecular level (e.g. spending
time commuting or indoors). It is easy to conceive how in some
cases behaviors at a more molar, psychological level would be a
more natural choice for person perception studies (e.g. ‘‘easily falls
in love”, ‘‘is dedicated to social justice”; Funder, Furr, & Colvin,
2000; Vallacher & Wegner, 1987). Nevertheless, several of the
ACT behaviors do refer to information that is molecular yet inher-
ently important for getting to know a person (e.g. time spent alone
vs. with others, watching TV, listening to music, on the phone). By
design, the ACT behaviors are constrained by what can be detected
(and therefore coded) from ambient sounds. Another concern is the
degree to which the EAR-assessed behaviors are susceptible to
‘‘seasonal” effects, that is situational influences on people’s behav-
ior during the days of monitoring. Possibly, we oversampled
behavior associated with specific events, such as studying during
finals. Future studies should use progress in mobile computing
technologies (Goodwin, Velicer, & Intille, 2008) to go beyond our
combined EAR–ACT approach to study a broader spectrum of daily
behaviors at different levels of psychological granularity and with a
longer-term monitoring.

Along the same lines, the combined EAR–ACT approach also
limited the scope of our gender-stereotype analyses. Our approach
with respect to classifying behaviors as gender-stereotypic or gen-
der-neutral was based on stereotypicality ratings of the ACT items.
Juxtaposing ACT behaviors that were above the median in either
male or female stereotypically with actual gender differences on
the corresponding EAR-coded behaviors in our sample yielded
our classification of gender-stereotypic behaviors with and with-
out a kernel of truth. Although this is the first study to directly
determine stereotype accuracy on the basis of primary study data
(cf. Swim, 1994), our strategy did have clear limitations.

Specifically, the use of a simple median split to determine what
counts as a stereotypic behavior and a simple significance tests to
determine what counts as an actual gender difference neglects that
both gender-stereotypically and kernel of truth are really continu-
ous rather than dichotomous constructs. Also, with rating the
existing ACT items for stereotypicality we adopted a bottom-up,
empirical rather than a top-down, theoretical approach. An alter-
native strategy—which may be difficult to implement with the cur-
rent EAR approach but which future research should explore
further—would be to a priori select behaviors on the grounds of
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being highly gender-stereotypic. It is likely that the restricted
range of daily behaviors we could study constrained our estimates
of the effects of stereotype use on accuracy and that a study using a
wider range of gender-stereotypic behaviors would yield ‘‘sharp-
ened” accuracy trajectories.

Including a broader range of gender-stereotypic behaviors
would also increase the chances of being able to test how stereo-
types with—what could be called—a negative kernel of truth affect
judgmental accuracy. Kenny and West (2008) speculated ‘‘it would
seem possible that some stereotypes actually reflect the opposite
of reality. For instance, in judging how talkative someone would
be in a group, people might use the stereotype that women are
more talkative than men. Yet, the data show that when gender-
neutral topics are discussed in groups men actually tend to talk
much more than women” (p. 142). Although in our analysis talking
in groups failed to emerge as gender-stereotypic (and failed to
show an actual gender difference), our study design would be sui-
ted to test the consequences of such a special constellation.

Another potential limitation of our sample-based approach to
determining stereotype accuracy comes from the fact that we only
had 4 days worth of criterion EAR data. As a consequence, two low
base rates behaviors, crying and arguing, showed relatively little var-
iability (see Table 1) which may have led to them being artificially
and invalidly classified as gender-stereotypic with no kernel of truth.
Because restricted variability in the criterion can constrain the accu-
racy correlations, this effect could in part be responsible for judges’
lower accuracy for gender-stereotypic behaviors without relative
to with kernel-of-truth. Interestingly, though, whereas the actual
gender difference for crying was indeed in direction of the gender
stereotype, the actual gender difference for arguing went in the
opposite direction. Further, a comparison of the variability in the
gender-stereotypic with and without kernel-of-truth ACT clusters
showed no evidence of restricted variability in the latter one (as
would be expected if range restriction shifted several behaviors into
the no-kernel-of-truth cluster). Therefore, the methodological effect
of restricted variance constraining judgmental accuracy is likely lim-
ited to crying and arguing—with crying being the only behavior for
which it may have worked in direction of our predictions.

Finally, yet another limitation is that our studies focused exclu-
sively on gender stereotypes. As mentioned before, although an
important research area, our decision to focus on gender as com-
pared to other stereotypes was largely methodologically motivated.
To test the generalizability of our findings, it would be valuable if fu-
ture research replicated our findings using for example existing
aging stereotypes (Golub & Langer, 2007; Rodin & Langer, 1980). Gi-
ven that in a more heterogeneous sample, age cues could likely be
readily and accurately decoded from the targets’ voice, the current
paradigm could potentially be adapted to such a test.

4.4. Conclusions

In two studies we have shown that on the basis of a hand full of
overheard conversational snippets, a group of people can make rat-
ings of the behaviors of unacquainted targets that are as accurate
as the ratings that the targets themselves and their good friends
make. Whereas initially the judges’ accuracy stems in part from
relying on partially valid stereotypes, relying on stereotypes with
no kernel of truth at the same time undermines accuracy. As peo-
ple obtain more information about a person, the influence of ste-
reotypes on accuracy fades out quickly.

Elsewhere, ithasbeenarguedthatasafieldsocialpsychologyhasa
tendency to focus on perceptual errors whereas personality psychol-
ogy has a tendency to focus on perceptual accuracy (Jussim, 2005;
Krueger & Funder, 2004). It has further been argued that the two lines
of research subscribe to different paradigms that are difficult to
merge. Our research attempted to combine both perspectives by
showingwithinthe same studydesignhow stereotypes canboth hin-
derandhelpaccuracy. It isourhopethatway,thisresearchhasthepo-
tential of bringing the two sub-disciplines one step closer together in
an area that has historically been at the heart of both fields.
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