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a b s t r a c t

Previous research on the link between individual differences in emotional expression and emotion recog-
nition over six decades revealed widely varying results. A recent meta-analysis (Elfenbein & Eisenkraft,
2010) showed a positive correlation for displays elicited as intentional communication, but zero for
naturalistic displays. However, the long-standing mystery had dissipated interest, preventing work from
using updated authoritative methods for studying individual differences. With Kenny’s (1994) Social
Relations Model, we tested round robin groups in which each participant posed their emotions and later
judged the expressions of each other member. The design included emotion inductions to increase
expressers’ authentic experience. The resulting effect size, q = .51, r = .43, is larger than previously typical.
Implications are discussed for theories on individual emotional skills.

� 2010 Elsevier Inc. All rights reserved.

1. Introduction

This study attempts to bring new data to a decades-old mystery,
regarding the relationship between individual differences in accu-
racy of emotional expression and accuracy of emotion recognition.
These two skills are central to models of Emotional Intelligence (EI;
Davies, Stankov, & Roberts, 1998; Mayer, Roberts, & Barsade, 2008;
Mayer & Salovey, 1997; Tett, Fox, & Wang, 2005), Affective Social
Competence (Halberstadt, Denham, & Dunsmore, 2001), Emotional
Competence (Eisenberg, Cumberland, & Spinrad, 1998; Saarni,
1999), and Social Skill (Riggio, 1986). Theoretically, displaying one’s
emotional cues clearly and perceiving clearly the emotional cues of
others are the opposite sides of the same coin.

This question has also received attention across areas of psy-
chology. Those working with conditions such as autism and schizo-
phrenia often use emotional expression and emotion recognition
tasks to diagnose and monitor functional deficits (Borod et al.,
1990; Halberstadt et al., 2001; Macdonald et al., 1989). Even for
individuals of normal or exceptional functioning, emotional skills
testing can be worthwhile as a signal of the ability to engage in
effective interpersonal relationships, academic achievement, and

workplace performance (for reviews, see Elfenbein, Foo, White,
Tan, & Aik, 2007; Hall, Andrzejewski, & Yopchick, 2009).

2. New understanding of an old topic

Research on the expression–perception link peaked and then
waned many decades ago in the face of conflicting findings—given
results ranging all the way from r = �.80 (Lanzetta & Kleck, 1970)
to r = +.64 (Levy, 1964). However, the wide interest in the two
underlying constructs ensured that some large-scale data sets over
the years still included measures of both, in spite of the loss of
empirical attention to their relationship. In attempting to address
the long-standing mystery, Elfenbein and Eisenkraft (2010) con-
ducted a meta-analysis and tested several possible moderators of
the expression–perception relationship.

One moderator involved the meaning of accuracy. That is, some
researchers had elicited nonverbal cues as intentional communica-
tion displays on the part of participants by asking them to pose—
whereas others had coded the clarity of naturalistic behaviors that
were elicited while participants were taking part in an emotionally
evocative experimental manipulation and unaware they were
being observed. This corresponds to a theoretical conceptualiza-
tion of accuracy that indicates an underlying ability vs. a theoreti-
cal conceptualization of accuracy that indicates an underlying
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personality trait, respectively. In keeping with the metaphors of
cognitive intelligence and other abilities that are implied by con-
cepts such as Emotional Intelligence and Affective Competence, it
would be most consistent to consider the accuracy of posed display
as an indication of an individual’s underlying ability—that is, dis-
playing poses clearly shows one’s skill at using one’s nonverbal
behaviors deliberately to convey information to others. Carroll
(1993) defined ability as ‘‘some kind of performance, or potential
for performance” (p. 4). He described a metaphor of lifting barbells,
and defined ability in this case as the potential to lift a certain
amount of weight under favorable conditions—that is, one’s maxi-
mal performance at a task (notwithstanding that psychometric
properties are better when measuring ability in terms of average
performance). Carroll (1993) argued that the individual performing
an ability task must have some notion of the type of end result and
the criterion for being assessed. For this reason, Elfenbein and
Eisenkraft (2010) argued that displaying spontaneous emotional
expression clearly—in which participants do not have a goal to ex-
press their emotions clearly to others—is not a skill, but rather is
legibility, a personality trait referring to how visibly one reacts as
expected to affective stimuli. Thus, it may not be appropriate to
consider one’s natural level of expressiveness as an ability in con-
ditions for which clarity is not an explicit goal.

This moderating factor was powerful in reconciling past dis-
crepancies. In the meta-analysis, studies of posed emotional
expression showed a positive expression–perception link—an aver-
age of r = .19. However, for those using naturalistic elicitation or a
combination of methods, the expression–perception link did not
differ reliably from zero.

A second significant moderating factor related to properties of
the research design. The meta-analysis showed that most of the
remaining heterogeneity among studies vanished when removing
those studies that used round robin designs—in which each partic-
ipant in a group judged the affective displays of each other partic-
ipant. The Social Relations Model (SRM; Kenny & La Voie, 1984) is
considered the authoritative statistical technique for analyzing
such designs, because it accounts for the interdependence in the
data that is inherent in a round robin. After all, each person’s dis-
play serves as each other’s stimulus for perception, and vice versa.
However, the studies reviewed in the meta-analyses were con-
ducted before the SRM was developed, so that the researchers
had to run conventional analyses by examining the average accu-
racy without self-ratings. The use of analytic tools that did not
account for dyadic interdependence may have introduced some
type of bias or error that made these effect sizes among the most
variable and extreme in both directions—and suggests that these
studies should be placed aside when interpreting the existing body
of work (for greater detail, please see Elfenbein & Eisenkraft, 2010).

Taken together, these findings provided a relatively comprehen-
sive answer to the mystery of decades’ worth of conflicting empir-
ical findings about the expression–perception relationship. Two
significant moderators explained most of the heterogeneity in
the pool of studies—in other words, when taking into account
one of these factors and when setting aside studies on the basis
of the other factor, the apparently inconsistent nature of prior
research nearly disappeared.

3. The need for additional research

Meta-analyses are limited by the availability of research for
inclusion, and they are also limited by the same limitations of the
original underlying empirical work. Notably, the review described
above was based on a pool of studies that was somewhat dated,
reflecting a spark of interest in the topic during approximately
the mid-1960s to mid-1980s, given that researchers tended to lose

interest in such an intractable question. This means that research
on this topic has not been able to take advantage of recent method-
ological advances and techniques. In the current paper, we present
new data collected in our own laboratories in order to address is-
sues raised by the meta-analysis and to illuminate its findings.

We argue that further research is particularly worthwhile for
intentional communication displays—that is, posing—for which
the present paper attempts to estimate as precisely as possible
the magnitude and confidence intervals of the expression–percep-
tion link. This effort has potential theoretical value, because those
who have typically grouped together emotional display and per-
ception accuracy into umbrella constructs such as Emotional Intel-
ligence would likely conclude that intentionally communicative
display is more relevant to their theoretical models than unobtru-
sively observed expressivity. After all, Carroll (1993) argued that
abilities should be measured in terms of best attempts, rather than
the observation of daily life.

3.1. The Social Relations Model

This research uses the Social Relations Model (SRM; Kenny,
1994; Kenny & La Voie, 1984), which was developed for studying
any type of individual difference that is generated via inherently
dyadic processes—such as interpersonal perception in the commu-
nication of emotional cues.

The data generated when examining emotional expression and
emotion recognition are, by nature, relational. That is, every mea-
sure of an individual’s expression ability depends also on the abil-
ity of a perceiver to understand this expression. Likewise, every
measure of an individual’s perception ability depends also on the
ability of an expresser to generate an appropriate stimulus for
the perceiver to judge. In such an inherently dyadic process,
researchers use one of several techniques to analyze individual dif-
ferences. In the past work reviewed by Elfenbein and Eisenkraft
(2010), researchers typically used a separate pool of participants
to release themselves from this interdependence. That is, tests of
nonverbal perception made use of previously recorded displays
for their stimuli, and tests of nonverbal expression made use of
outside judges to code the resulting displays. Alternately, research-
ers used round robin designs—in which each participant perceived
the nonverbal cues of each other participant in their group—but, gi-
ven that the SRM was not available at the time, they analyzed the
data using conventional techniques that do not account for dyadic
interdependence. As discussed above, these studies yielded find-
ings that were particularly variable.

The final option is to use the SRM, which is considered the best
practice for such purposes and includes statistical techniques that
account for the interdependence among data points when gener-
ated by dyadic processes. The algorithms of the SRM allow
researchers to estimate the consistent levels of accuracy that indi-
viduals achieve across multiple interaction partners. Consider an
example in which Person A makes a judgment of Person B’s emo-
tional state, and this judgment is scored for accuracy. The SRM
model proposes that this dyadic judgment of emotion is a function
of four different components: perceiver effects, target effects, rela-
tionship effects, and measurement error. First, the perceiver
effect—also known as the actor, decoder, judge, receiver, or recog-
nition effect—is the extent to which A is generally accurate when
judging other people’s emotions. This is equivalent to an individual
difference in emotion recognition skill. Second, the target effect—
also known as the expresser, partner, encoder, or sender effect—
is the extent to which other people are generally accurate in judg-
ing B’s emotions. That is, the target effect refers to how clearly B
generally expresses himself or herself. Third, the relationship
effect is the extent to which A understands B unusually well, after
controlling for A’s typical perception ability and B’s typical
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expression ability. The relationship term is akin to an interaction
term that controls first for main effects. Finally, the fourth compo-
nent is unstable measurement error. Thus, the algorithms of the
SRM take measurements from a dyadic process and provide infor-
mation on the extent to which they result from two types of sys-
tematic individual differences—in this case, emotional expression
accuracy and emotion perception accuracy, which are the subjects
of the present study.

A further advantage of the SRM is that the tool provides
information about the psychometric properties of the emotion rec-
ognition and expression measures—and it will not compute associ-
ations among variables without significant individual differences
to suggest a meaningful level of measurement reliability. In the
area of nonverbal communication, it has been notoriously difficult
to obtain conventional levels of inter-item reliability. This is be-
cause the typical binary scoring of accuracy as correct vs. incorrect
gives no partial credit for responses that are partially accurate. Null
findings could be common, and effect sizes attenuated, if measures
do not reach sufficient reliability for signal to be seen through the
noise. For example, the popular Profile of Nonverbal Sensitivity
(PONS) test of positive vs. negative and dominant vs. submissive
behaviors requires 220 items to reach a Cronbach’s alpha of .86
(Rosenthal, Hall, DiMatteo, Rogers, & Archer, 1979), which reveals
a modest inter-item correlation averaging only r = .03 according to
the Spearman–Brown equation (Rosenthal & Rosnow, 1991).1

Given that most past research on the expression–perception link
used substantially fewer items, the same inter-item correlation
would imply a low effective reliability for measures that could have
served to dampen the apparent effect size of the relationship be-
tween them. For this reason, we suggest that Elfenbein and Eisenk-
raft’s finding of r = .19 is likely to be an underestimate that is
attenuated substantially by measurement error (Schmidt & Hunter,
1996), and so we predict a higher value for the present study.

3.2. Other methodological attributes

In addition to using the SRM, we also attempted to specify other
design features with the goal of optimizing our ability to estimate
the expression–perception relationship for intentionally communi-
cated expressions. First, we tried to increase the natural variation
in accuracy levels by including a neutral category in the emotion
recognition task (Russell, 1993). Response choices such as ‘neutral’
or ‘none of the above’ greatly reduce recognition accuracy away
from ceiling effects, because many perceivers endorse correct mul-
tiple-choice options they may not believe to fit exactly (Russell,
1993). Notably, having a ‘neutral’ choice may distract perceivers
away from choosing a next-best option when uncertain about
the intended emotion in a display,2 and provides another plausible
response for low-intensity displays that are typical except in re-
search that pre-screens stimuli for high intensity. Second, we at-
tempted to increase the variation across individuals by sampling
both university students and community members. Third, given
sex differences in the accuracy of emotional expression and percep-
tion (Hall, 1978, 1984), we recruited a sample balanced by sex.

3.3. Emotional experience

In addition to making these methodological changes and up-
dates, we use the present study as a chance to address a theoretical
concern that has been raised about the existing pool of existing
studies. Cunningham (1977) and others critiqued the display-per-
ception studies that relied on posing because participants had little
opportunity to experience affect subjectively and get into a mood
with a personal or dramatic context prior to enacting their
displays. In these studies with intentionally communicated dis-
plays, one could debate whether participants were undergoing
any type of affective experience at the time vs. exclusively posing
their displays for public consumption. Such posed displays have
been critiqued as artificial portrayals that may not capture the
richness of authentic emotional expression (Russell, 1994; Russell,
Bachorowski, & Fernandez-Dols, 2003). Posed and authentic facial
behaviors use separate neuroanatomical pathways, guided by
different tracts of facial nerves (see Borod & Koff, 1991; Rinn,
1984). Indeed, clinical case studies show that voluntary and emo-
tional facial movements can each be disturbed by neurological
damage that leaves the other intact. For example, brain lesions
can limit patients’ ability to respond to posing commands without
affecting their response to emotion-laden stimuli (Rinn, 1984).
Thus, we argue that it is worthwhile to replicate and extend past
work in a context that enhances the likelihood that participants
had an affective experience at the time their expressions were
recorded. In the data presented below, participants took part in a
validated emotion induction exercise before posing each state.

4. Overview of the current study

The points raised above are meant to suggest the value of fur-
ther work on the expression–perception link, which we present be-
low. In keeping with the round robin design of the Social Relations
Model (SRM; Kenny, 1994), each participant in our research served
as both a perceiver and target, in one of four separate groups of 24
people. Participants took part in two separate sessions: first to
record their facial expressions and second to judge the resulting
pool of expressions from the other 23 people in their round robin.
Given the centrality of emotion—within the broader concept of
affect—to models of emotional intelligence and related constructs,
we use established paradigms for measuring emotional expression
and emotion recognition. In particular, participants posed and
perceived a series of facial expressions. This is because the face is
considered the primary canvas for expressing emotion (Ekman &
Friesen, 1969), because working with facial expressions is more
logistically feasible, and because the past meta-analysis showed no
apparent moderation across nonverbal channels of communication.

5. Method

5.1. Participants

Participants were previously unacquainted undergraduate stu-
dents recruited at a large university in Singapore. In order to main-
tain a culturally homogeneous sample, we included only those
who were born and raised in Singapore, and were of the majority
Chinese ethnic group (76.8%; Census Singapore, 2000). The 96 par-
ticipants included 48 males and 48 females (age M = 20.3, SD = 1.1,
range 19–23). Each was paid S$40, which was the equivalent of
approximately US$22, for taking part in both sessions. In Singa-
pore, English is the national language, the language of university
instruction, and commonly the language spoken at home; there-
fore all procedures took place in English.

1 Note that this analysis of inter-item correlations implicitly presumes that there is
one larger-order factor being assessed, which is consistent with researchers’ typical
use of total scores on the PONS as an indication of individual differences in nonverbal
sensitivity (Rosenthal et al., 1979). Indeed, DePaulo and Rosenthal (1979) report that
large-scale factor analysis of scores on the PONS reveals one general factor of
decoding ability, in addition to four factors related to specific nonverbal channels.
Further, they reported that the correlations among various types of decoding skills
were ‘‘almost always positive” (p. 232). Even so, scores on the PONS test are multi-
dimensional, encompassing multiple aspects of nonverbal communication. Thus,
inter-item correlations reflect not only measurement error but also meaningful
distinctions across heterogeneous types of items.

2 We thank an anonymous reviewer for this point.
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Due to recruiting that emphasized the multi-part nature of this
study, all participants returned for both sessions, resulting in no
missing data.

5.2. Display task and procedure

During individual sessions, participants posed displays of six
emotional states (anger, disgust, fear, happiness, sadness, and po-
sitive surprise), counterbalanced across participants using a Latin
square, as well as neutral poses. These are the six emotions identi-
fied as basic in Ekman and colleagues’ research, on the grounds
that they are distinct categories that typically have prototypical
signal characteristics that are well recognized (e.g., Ekman, 1972,
1992). We specified surprise to be a positive state in order to limit
idiosyncratic interpretation and to include a second emotion of po-
sitive valence.

At the end of the emotion induction task described below, par-
ticipants indicated when they believed they were experiencing the
desired affective state. The experimenter told them that the goal
was to photograph an example of his or her facial behavior while
experiencing this emotion. To limit experimenter bias in choosing
a particular moment, participants indicated when they were ready
to be photographed by ringing a small bell. As soon as the bell was
heard, the experimenter took two photographs of each display,
using a digital camera focused on the participant’s entire head
and neck. Participants then viewed the digital photographs, and
had the option to repeat the exercise if they were unsatisfied with
their display.3 To reduce fatigue, participants took a break of at least
3 min after each state. After all six states, the experimenter recorded
two neutral expressions, resulting in a total of 14 photographs per
participant. The session lasted approximately 1 h.

We elicited examples of affective display with deliberate com-
municative intent based on Elfenbein, Beaupré, Lévesque, & Hess’s
(2007) instructions to ‘‘Imagine that your close friend is in the
room right now, and you want him/her to know how you feel just
by your facial expression.”

5.3. Emotion induction

Participants took part in an emotion induction for each emo-
tional state they displayed, following Lerner and Keltner’s (2001)
guided recall procedures. Instructions stated: ‘‘Please answer the
following two questions as honestly as possible, and also provide
as much detail as possible. Please write your description such that
someone else reading it might become [emotion] just from learn-
ing about the situation. First, describe three to five things that
make you most [emotion]. Second, describe in more detail the
one situation that makes you, or has made you, most [emotion].”

The guided recall of highly emotional past events reliably pre-
dicts self-ratings of subjective emotional experience (Lerner &
Keltner, 2001; Levenson, Carstensen, Friesen, & Ekman, 1991; Tsai,
Chentsova-Dutton, Freire-Bebeau, & Przymus, 2002), facial behav-
iors and autonomic nervous system activity corresponding to the
emotion recalled (Levenson et al., 1991; Tsai et al., 2002), and ef-
fects on factors such as optimism and decision making styles that
correspond to dispositional findings for the same emotions (Lerner
& Keltner, 2001). Thus, guided recall appears to provide an authen-
tic yet controlled method for eliciting affective states.

A manipulation check was included as independent confirma-
tion of the emotion, to supplement our reliance on past evidence
for the validation of similar procedures. After the emotion induc-

tion task, participants indicated when they believed they were
experiencing the desired affective state. This form of manipulation
check was used instead of self-reported emotion scales, because
the within-subjects design made it clear to participants that they
were intended to feel one particular affective state at a time.

5.4. Judgment task and procedure

In addition to posing their own facial behaviors, as soon as possi-
ble after the expression tasks had been completed for all 24 partici-
pants in the group, each returned to serve as a perceiver for the
resulting collection of displays. Participants viewed the photographs
individually using a computerized laboratory task programmed to
display each picture one at a time and record a judgment. During
the judgment task, each participant viewed all 14 photographs
posed by each of the 23 other participants in the same round robin,
for a total of 322 test items. Stimuli appeared in a randomized order
that differed for each participant. Participants also viewed their own
expressions, although the SRM analyses below correct systemati-
cally for the influence of missing self-judgments without actually
using these data. The judgment task was to select the affective state
in the photograph, using a forced-choice of one of seven options: an-
ger, fear, disgust, happiness, neutral, sadness, and surprise. In light of
arguments that imposing time limits on ability tests prevents
researchers from distinguishing between the rate of work and the
overall level of mastery (Carroll, 1993), each photograph remained
on the screen until the participant entered a permitted response.
To reduce fatigue, participants could take a break at any time, and
were encouraged to take a 15-min break at the halfway point. The
session lasted approximately 1 h, including breaks.

5.5. Scoring

Because each photograph was generated in the context of a spe-
cific intended affective state, the score for judgments were coded
dichotomously as 1 for correct and 0 for incorrect, based on
whether the response matched the emotion induction after which
the display was photographed. Analyses below examine this
dichotomous measure of accuracy.

6. Results

Table 1 summarizes the judgment data using a confusion ma-
trix, which plots intended displays across the rows and participant
judgments across the columns. The diagonal entries indicate cor-
rect judgments. Overall accuracy was 50.8%, whereas guessing
due to chance alone would have yielded a score of 14.7%. Scoring
these same data as correct vs. incorrect based instead on whether
the response matched the general positive vs. negative valence of
the intended state, accuracy was 79.4%, which represented a sub-
stantial improvement because most confusion took place within
the same valence.4 This suggests that the displays participants pro-
duced were recognizable but somewhat subtle. For the purpose of
examining individual differences in accuracy, these values are ideal
because accuracy shows neither floor nor ceiling effects, even with-
out imposing a time limit.

Although the categorical recognition levels are relatively low
compared with other studies of these six emotions (e.g., Ekman,
1972)—which could call into question the expressions produced
in this study—we note that it is not meaningful to compare such
results directly. First and foremost, Ekman’s (1972) stimuli were

3 This accommodation was intended to increase the comfort level of participants
with taking part in the study. Participants almost never accepted the experimenter’s
offer to repeat the exercise, except in cases where they blinked, sneezed, or were
otherwise not fully visible in the photograph.

4 We thank an anonymous reviewer for pointing out that the general confusion of
surprise for the other positive state—happy—rather than for negative states serves as
an empirical rationale for calling surprise a positive emotion in this study.
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preselected to be highly intense and prototypical renditions of the
desired emotions. By contrast, the expressions produced in this
study may or may not be as intense and/or prototypical. Second,
including a neutral category made the judgment test more difficult
by providing another plausible response choice for low-intensity
displays. Third, the greatest confusions across emotional states
tended to occur with other states of the same valence, consistent
with past work on emotion perception (e.g., Russell et al.,
2003)—which meant that including a second positive emotion also
increased the difficulty of the judgment test.

Before analyzing the expression–perception relationship, we
first confirmed the psychometric properties of these variables. Ta-
ble 2 summarizes the results of SRM analyses using the software
program SOREMO (Kenny, 1998) to estimate the emotional expres-
sion and perception accuracy for each individual participant. Using
the 322 test items, the total reliability values were .96 for expres-
sion and .75 for perception, which can be interpreted like ordinary
Cronbach’s alpha coefficients. For perception, these reliability val-
ues refer to how much signal is obtained from aggregating the bin-
ary accuracy scores across all of the 322 test items that the
perceiver judged. That is, the reliability refers to how consistent
perceivers were in their performance as good vs. poor judges. Like-
wise, for expression these reliability values refer to aggregating the
total of 322 judgments that the other people in the group made of
the participant’s expressions (14 photographs judged by 23 people
each). That is, the reliability refers to how consistent expressers
were in their performance in providing clear vs. unclear portrayals.
High values indicate that these measures can be used to describe
consistent individual differences in emotional expression and per-
ception ability.

In addition to reporting reliability values that correspond to
conventional psychometric statistics, the SRM also provides a var-
iance partitioning of the round robin data. This involves determin-
ing what proportion of accuracy can be attributed to perceivers,

targets, dyads, and measurement error. This variance partitioning
can be interpreted akin to an R2, in that it estimates the variance
explained by each of these four mutually exclusive and exhaustive
categories. First, perceiver variance refers to the magnitude of indi-
vidual differences in perception accuracy. Second, target variance
refers to the magnitude of individual differences in affective dis-
play accuracy. Third, dyadic or ‘relationship’ effects are akin to an
interaction term examining whether some pairs of people may
understand each others’ expressions better or worse than their
individual skill levels would predict. Fourth, error refers to the var-
iance not explained by the three systematic factors, and typically
results from the lack of reliability of measures. According to these
analyses, all perceiver and target variance estimates reached statis-
tical significance, which suggests that there are substantial enough
individual differences in the accuracy of expressing and perceiving
emotion to justify testing the relationship between these two
processes.

Table 2 also presents estimated coefficients and 95% confidence
intervals for the correlation between expression and perception
accuracy. Consistent with Elfenbein and Eisenkraft’s (2010) meta-
analysis, the correlation was significantly positive, r = .43, p < .01,
95% confidence interval (CI) .27–.56. Disattenuating for measure-
ment error in order to estimate the real effect size in the popula-
tion (Schmidt & Hunter, 1996) reveals a medium-to-large effect
size of q = .51.5 As predicted, this effect size is larger than the
r = .20 typically found in past work that included multiple affective
states (Elfenbein & Eisenkraft, 2010). Examining the four round
robins as if they were separate studies allowed us to calculate a het-
erogeneity coefficient of v2(3) = 1.58, ns, which suggests that

Table 2
Variance partitioning of accuracy data for the expression and judgment of facial displays of emotion.

Emotion Expression–perception correlation Reliability Source of relative variance

Estimate 95% CI Perceiver Target Perceiver (%) Target (%) Relationship (%) Error (%) Total (%)

Happy .09 �.11 to .28 .73 .95 3.7* 25.0* 6.6 64.7 100.0
Surprised .15 �.05 to .34 .57 .96 1.9* 33.4* 5.4 59.3 100.0
Neutral �.30* �.46 to �.11 .75 .89 2.2* 12.2* 11.9 70.8 100.0
Afraid .20* .00 to .38 .54 .80 8.3* 8.3* 7.0 82.3 100.0
Angry .22* .02 to .40 .71 .93 3.1* 23.1* 11.4 61.7 100.0
Disgusted .20* .00 to .38 .49 .96 3.2* 33.2* 10.6 54.6 100.0
Sad �.01 �.21 to .19 .68 .94 3.2* 24.4* 8.8 63.6 100.0
Total .43* .27 to .56 .75 .96 4.0* 31.8* 7.9 56.3 100.0

Notes: Reliability refers to the total reliability of individual difference estimates from the SRM model. For variance partitioning, SOREMO provides an indication only of
whether or not significance levels reach the cutoff p < .05.
* p < .05.

5 Note that the SOREMO software (Kenny, 1998) provides effects that are already
disattenuated by measurement error, and so we multiplied these values by the square
root of the product of the two reliability levels when reporting conventional
correlations (Schmidt & Hunter, 1996), for comparison with the previous research.

Table 1
communication accuracy and confusion percentages for judgments of facial expressions.

Displayed states Perceived states

Happy (%) Surprised (%) Neutral (%) Afraid (%) Angry (%) Disgusted (%) Sad (%) Total (%)

Happy 83.7 6.3 6.5 0.3 0.4 2.0 0.8 100
Surprised 26.6 43.0 14.0 8.2 2.0 4.1 2.0 100
Neutral 4.8 3.7 59.6 6.0 7.2 2.7 15.9 100
Afraid 2.0 8.8 15.7 25.8 10.9 13.0 23.8 100
Angry 0.8 3.8 18.8 10.0 35.1 11.5 20.0 100
Disgusted 3.2 2.2 5.4 13.0 11.4 50.8 14.1 100
Sad 0.7 1.2 21.2 6.7 7.8 4.5 57.9 100
Category use 17.4 9.9 20.2 10.0 10.7 12.7 19.2 100

Notes: N = 96. Bold typeface is used to denote the values in the diagonal cells, which represent the hit rate accuracy coefficients. Values may not add to 100.0% due to
rounding. Confusions of 14% or more with an alternate category are underlined.

H.A. Elfenbein et al. / Journal of Research in Personality 44 (2010) 199–206 203



Author's personal copy

discrepancies in this effect among the four sub-samples was no
greater than that expected due to chance sampling.

It is also worthwhile to examine the results for individual affec-
tive states. These effects tended to be lower than the effect size for
overall accuracy across all seven emotional states tested—most
likely due to the lower reliability of the individual affective state
ratings. That is, composites have greater reliability than the indi-
vidual subscales of which they are composed. For the most part,
the correlations had positive trends that reached statistical signif-
icance for anger, disgust, and fear. For neutral expressions, there
was a significant negative correlation, r = �.24, p = .02. We specu-
late that this could result from the possible usage of neutral re-
sponse to indicate ‘none of the above’ or ‘uncertain’, in which
case apparent neutral perception accuracy could result from the
frequent endorsement of the neutral category—rather than neces-
sarily from better performance.

7. Discussion

This paper presents the first new empirical research in decades
on a question that has had longstanding importance in the study of
individual differences: the association between accuracy in emo-
tional expression and emotion recognition. This topic was an un-
solved mystery in the field of nonverbal behavior and person
perception—after capturing extensive attention for several decades
that ended about 25 years ago—and appears to have been largely
resolved by a recent meta-analysis (Elfenbein & Eisenkraft, 2010).
Even so, meta-analysis is limited by the availability of past re-
search, and it is limited by the same limitations as the underlying
studies. Notably, the loss of interest over time in such an appar-
ently intractable question meant that the pool of studies was too
dated to incorporate new advances in methodological best prac-
tices. Thus, the present work was intended to confirm and extend
these past results.

Using Kenny’s Social Relations Model (SRM; Kenny, 1994), we
replicated and illuminated the findings of the meta-analysis. Nota-
bly, we found a medium-to-large positive correlation between
emotion recognition accuracy and the accuracy of deliberately pos-
ing emotional expressions. The coefficient of r = .43 (q = .51) is sub-
stantially greater than the average r = .19 in past work. We
predicted that the present study would yield a greater effect size
than previous studies due to a combination of factors, including
the precision of the SRM methods and analytical techniques, a
large number of repeated measures, stimuli that were likely more
intense due to the use of emotion induction exercises during the
expression protocol (Cunningham, 1977), and increased variation
in accuracy levels by including a neutral category in the emotion
perception task (Russell, 1993). This extra precision is important
because the magnitude of association between these two individ-
ual difference factors is important to clinicians and theorists work-
ing in the area of emotional skills.

7.1. Limitations and future research

Although we argue that the additional work from our laboratory
adds to the existing body of evidence, this study itself is not with-
out limitations. Notably, this research examined only still facial
photographs, and additional research should include emotional
cues expressed via nonverbal channels such as facial movement,
vocal tone, and body language. In addition, the forced-choice de-
sign seemed necessary due to the two-part protocol—in which par-
ticipants were already aware of which affective states had
generated the stimulus materials when they took part in judgment
sessions—but the merits of such designs requiring verbal response
have been debated (e.g., Barrett, Lindquist, & Gendron, 2007; Frank

& Stennett, 2001; Russell, 1993). There are tradeoffs involved in all
types of participant response, in that open-ended responses re-
quire extensive coding and researcher judgment, and dimensional
responses are highly time-consuming for participants. Thus, it is
valuable use a range of response types where possible, rather than
to depend on any one type to the exclusion of the others. Further,
we specified surprise to be a positive state in order to limit idiosyn-
cratic interpretation and to include a second emotion of positive
valence, but prototypical accounts consider surprise to have a neu-
tral valence or a valence determined by personal preferences
regarding the experience of surprise (Ekman, 2004). Another limi-
tation is that participants may have experienced fatigue during the
lengthy protocols, which could have influenced their expression or
recognition accuracy. Further, our method of administering an af-
fect induction exercise to participants before they posed facial
expressions means that the study cannot be interpreted as having
produced fully posed vs. fully spontaneous expressive displays.

As with most research on individual differences, we sampled
participants from only one nation. Given accumulating evidence
for cultural differences in the expression and perception of emo-
tions (for reviews, see Elfenbein & Ambady, 2003; Mesquita, Frijda,
& Scherer, 1997), it is worthwhile to conduct research on these
topics in a variety of cultural settings. Although it is possible that
the relationship between emotional expression and recognition
accuracy may vary in other cultures, we note that the results re-
ported here from Singapore are consistent with those from previ-
ous work conducted in Western cultures.

Another limitation of the present research is that it sheds light
on the relationship between emotional expression and perception
only for posed emotions. Although some scholars have gone so far
as to question the validity of all research using freely posed facial
expressions (c.f., Matsumoto, Olide, & Willingham, 2009), we note
that intentional posing is a common practice within research on
affective cues (Juslin & Scherer, 2005). In the present research,
we used posing not for the sake of methodological convenience,
but rather because posing corresponds most closely to theorists’
operational definitions of ability (Carroll, 1993). Even so, we also
conducted a pilot test to examine whether use of updated research
methods would yield similar results to the meta-analysis when
examining an expressive condition that was more naturalistic—
for which Elfenbein and Eisenkraft (2010) had found a cumulative
effect size of zero. We collected additional data using culturally
homogeneous samples of 84 people from each of the Punjab and
Orissa regions of India, who took part in round robins of 12 people
each, for a total N = 168. These participants followed the same pro-
tocol described above, with the exception that their facial expres-
sions were collected in the context of a pseudo-naturalistic rather
than deliberately expressive protocol. Because a truly spontaneous
condition was not feasible in this setting, we adapted a naturalistic
protocol from Bonanno, Papa, Lalande, Westphal, and Coifman
(2004), which informed participants that they were sitting in front
of a recording device, but in one condition were instructed ‘‘Simply
view the images in any way you would naturally do so.” Accord-
ingly, instead of telling our participants to pose so that an observer
would know how they feel from their facial expression alone—as in
the data presented above—these participants were asked to act
naturally. This protocol was pseudo-naturalistic in the sense that
participants were asked to behave normally rather than to attempt
to be clearly expressive, but they were aware of the presence of an
observer. In these data, consistent with the recent meta-analysis,
our estimate of the expression–perception relationship was
r = .03, ns, 95% CI �.13 to .18, which could not be distinguished
from zero. This suggests that it is not the use of the Social Relations
Model or other updated methods alone that provided such a large
effect size in the present study, but rather the use of these methods
in the context of intentionally communicated expressions.
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Ultimately, we examined the relationship between only two
emotional skills among the many that have been linked together
within umbrella models of Emotional Intelligence (e.g., Davies
et al., 1998; Mayer, Salovey, & Caruso, 2000). We began with emo-
tional expression and emotional perception because they are the
flip sides of the same coin—the clear communication of affective
states via nonverbal cues—and because they had a decades-old his-
tory of research available for review. However, to provide further
grounding for theories about individual differences in Emotional
Intelligence, future work should examine the convergence among
additional emotional skills, such as emotion regulation, intraper-
sonal awareness, and managing the emotions of others. In the
meantime, the present findings offer encouraging evidence that
the operational definition of emotional expression accuracy most
consistent with ability models (Carroll, 1993)—i.e., the clarity of
deliberate expressions—correlates significantly with emotion rec-
ognition. This suggests the intriguing possibility that distinct emo-
tional skills may converge with each other.

7.2. Practical implications

In addition to the theoretical implications discussed above,
these findings have important practical implications for clinicians
and researchers. Individual differences in communicating emo-
tional states via nonverbal cues are associated with important per-
sonal outcomes as broad as social adjustment, mental health,
academic achievement, and workplace performance (Elfenbein
et al., 2007; Hall et al., 2009; Nowicki & Duke, 1994; Rosenthal
et al., 1979)—which means that the phenomenon also touches clin-
ical, cognitive, developmental, and industrial/organizational psy-
chology. The measurement of emotional expression and emotion
recognition can assist healthcare professionals in monitoring the
prognosis and treatment of conditions such as schizophrenia and
autism, school counselors in monitoring the social adjustment of
children, and, more recently, industrial psychologists in measuring
the emotional skills of current and prospective employees for
selection, training, and evaluation.

Thus, it is worthwhile to understand how much unique infor-
mation such professionals obtain from employing diagnostics of
both emotional display and perception. Tests of emotion recogni-
tion are relatively easy and inexpensive to administer, given that
standardized scales have been developed in which samples of non-
verbal behavior are displayed to participants, who typically enter
multiple-choice judgments that can be scored using a simple an-
swer key. For example, the popular DANVA perception test (Now-
icki et al., 1994) takes participants approximately 5 min each for
facial expression, vocal tone, and body posture subscales. By con-
trast, tests of emotional expression are relatively challenging and
expensive to administer. Participants need to take part in an activ-
ity that is designed to elicit and record samples of their expres-
sions. Testers then need to code the resulting expressions for
their clarity by a panel of outside judges, or using specialized sys-
tems such as the Facial Action Coding System (FACS; Ekman & Frie-
sen, 1978) that require extensive training. This difference in effort
makes it clear that emotional expression accuracy is only worth
measuring when it provides sufficiently non-redundant informa-
tion with respect to emotion recognition. The current findings sug-
gest that, when the stakes are sufficiently low, such efforts are not
worthwhile for those interested in the clarity of purposeful dis-
play—for which the association with perception accuracy appears
to be consistently positive and reasonably large. By contrast, such
efforts seem to be worthwhile for those who are interested in
everyday functioning rather than capability and, thus, the clarity
of naturalistic displays—for which perception accuracy provides
no apparent information. In such cases, researchers or clinicians
might also consider unobtrusive observation or assessments from

peers or family members of the participants or patients—as an
inexpensive alternative that can be validated as an indicator of
the legibility of naturalistic emotional expression. Thus, depending
on a clinician’s goals, these two complementary processes may or
may not both be worth measuring.
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