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Abstract

Several studies measured accuracy in recognizimgy people’s emotions. However, not
much is known yet about the process underlying ratelemotion recognition. For instance,
little is known about which information processstgle is favorable for emotion recognition.
More precisely, it might make a difference whetagrerson tries to form an overall, Gestalt-
like image of a facial expression or whether hehar focuses on detailed information in a
face when trying to recognize emotions. Factor$ siscthe affective state of a person (e.g.,
whether he or she feels sad or happy) or genddrtrimfjluence how information is processed
and might affect the ability to recognize emotidast instance, it has been suggested that
mood states are related to information processilgss happy mood is supposed to evoke a
processing style that focuses on the whole Gesthltreas sad mood should trigger a
processing style that focuses on detailed inforomatschwarz & Bless, 1991). However,
empirical data that confirms these suggestiongfiootion recognition is still missing.
Clarifying how different factors affect emotion cgmition was the aim of my thesis. This is
of interest, because recognizing emotions is dagtveryday interpersonal interactions;
moreover, it is crucial for the experience of pesitsocial interactions. Study 1 examined the
role of configural versus featural information im&tion recognition. Study 2 looked at how
global and local eye movements were related to iemoécognition performance, and
whether eye movements and accuracy were influelngele perceiver’'s gender and mood.
Study 3 again investigated the influence of the@&er's mood on emotion recognition with
a focus on mood-congruity effects. A further ingtref Study 3 was whether the intensity of
an emotional expression influences its recognivbien the perceiver is in a happy versus sad
mood. Study 4 aimed at inducing global and locidrimation processing styles by a priming
procedure. We explored whether the information @ssing priming affected performance on
an emotion recognition task in a similar way asgedormance on another nonverbal
decoding accuracy task which was assessing a peistentions. Further, we were
interested in whether it is possible to reducentk#-documented female superiority in
emotion recognition with the information processprgning. Finally, the effect of the
information processing priming on global and loewt movements was investigated.
Findings were then integrated and a new modeladajland local processing for nonverbal

decoding was proposed.
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Introduction

My thesis focuses on how emotions can be recogrindtie basis of changes in a
person’s facial expression. But what is an emotianét of different definitions for emotions
have been suggested. For instance, Keltner ands@t699) defined emotions broadly as
“...episodic, relatively short-term, biologically-bes patterns of perception, experience,
physiology, action, and communication that occuresponse to specific physical and social
challenges and opportunities” (p.468). Based oavatutionary approach emotions are often
supposed to have adaptive functions; they alloap&rattention shift towards threats or
opportunities, which is important for survival argproduction (Oatley, Keltner, & Jenkins,
2006). Moreover, emotions relate people to eachrofParental love attaches parents to their
child, a loss might elicit sadness in one persortivmight in turn evoke feelings of pity in
others and as a result new social bonds might legialn general, one can say that life
evokes emotions. That might be love for the paripede and joy after a successful exam,
sadness after the loss of a significant otherngeawhen being treated in an unfair way.

An emotional experience can become perceivabletfars, for instance through facial
expressions, changes in the voice, or gestures keigla, 1986; Grandjean, et al., 2005).
When in the following | talk about emotion recogmrit accuracy, | am referring to the ability
to correctly decode other people’s emotions orbtmas of their facial expression. Emotions
are often only expressed for a short time on &; fiypecally between 1 and 10 seconds
(Bachorowski & Owren, 2001). Nevertheless, peoptegenerally quite good at recognizing
other people’s emotions (Ekman, 1982; Izard, 19R&asons for that might be that it is
difficult to fully suppress an emotional expressamwell as to express a non felt emotion
and make it look authentic. This is because som&chawactions involved in facial emotional
expressions are difficult to manipulate, say tamtdrily activate or deactivate (Kappas,
Bherer, & Thériault, 2000). As a result, facial eegsions might be quite reliable cues for

emotion recognition.

Emotion recognition has important social functidast instance, the accurate
recognition of emotions is important for the expade of positive social interactions because
it enables to react appropriately to other persenstions (e.g., Scherer, 1994). An
employee might avoid asking his or her boss falarg raise when he or she detects that the
boss is in a bad mood. If a friend is sad becaasar she has lost a family member, it would

not be the right moment to fool around or to tdaseor her. These examples illustrate that
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the ability to correctly recognize other peoplaisations can lead to more agreeable
interactions; moreover, it can prevent social faas- A correlation study by Carton, Kessler,
and Pape (1999) showed that high performance oti@mecognition is linked to better
relationship well-being and to less feelings ofrésgion. This further suggests that emotion
recognition might play an important role in everydiée. Other people’s emotions can also
have effects on the perceiver. This can occur lokieng similar or complementary emotions
in the perceiver which in turn results in betteorbnated interactions (e.g., Keltner &
Bonanno, 1997; Keltner & Kring, 1998; Knutson, 1R96or example, when two people
interact and one person smiles, this can evokesiymfeeling in the interaction partner. As
a consequence, the atmosphere between the twadtiter partners might become more

relaxed and harmonious.

Although emotion recognition is important for sddite, relatively little is known
about the mechanism underlying the correct recmgndf emotions. The main goal of my
thesis was to fill in this lack of research. SeVetdb goals have been defined. These are listed

below:

» Identifying which facial information is important brder to recognize emotions
accurately: We focused on configural versus fedagavell as on global versus local

information. (Studies 1, 2 and 4)

» Exploring gender effects on emotion recognition:riém typically outperform men
on emotion recognition (McClure, 2000). Might wonrety on more favorable
information processing styles (global versus loedien recognizing emotions?
(Study 2)

* Examining mood effects on emotion recognition: Aegppy or sad people better at
recognizing emotions? Are there mood-congruityaffé Do people in happy versus
sad mood rely on different information processityes (global versus local)?
(Studies 2 and 3)

* Gaining information about how variations in théemsity of emotional expressions
might influence emotion recognition accuracy ancttlir this depends on different
mood conditions. (Study 3)
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* Investigating whether people’s information procegstyles can be modulated by a
priming procedure and whether this priming has eqanences for emotion

recognition accuracy. (Studies 4a and 4b)

» Testing whether the assessment of other peopl&stions requires the same

information processing style as the recognitioermbtions. (Study 4a)

Emotion recognition involves not only a perceiviempting to read another person’s
emotions but also a target person, who experiesuc&snotion and expresses it on his or her
face. | will first provide some information aboutva emotions evolve and how they are

experienced and expressed before concentratingiotian recognition.

1. Emotion theories

Several theories have been proposed in order ég@aze emotions and/or to explain
how emotions evolve and how they are experiencddeapressed. | will focus on some of
the most common emotion theories: the categormeadries, the dimensional theories, and the
appraisal theories. Note that | will illustrate pthe basic and original ideas of these models
in order to differentiate them among each othet. lleaspects of the theories will be
discussed; the focus lies primarily on the contidouof those models to facial emotion

recognition. Thus, detailed information and refiregts of the models will not be provided.

1.1 Categorical theories

Categorical theories suggest that there is a ldmtenber of basic emotions. Each basic
emotion is assumed to have a biological basis aistidre characteristics such as being
discrete, innate, and universal. Basic emotionsapposed to be fundamental elements of
the emotional life. They can be combined and ah tuey represent more complex emotional
experiences. An example for such a complex emdtexyeriences would be the situation
when the train is delayed and as a consequenceoones too late to an exam. This could
elicit a complex negative feeling consisting ofrfé@ecause of the situation of the exam and
the possibility of not to be accepted at the exacahse of the delay) and of anger (because
the late arrival at the exam was not one’s owntfiawd a result of the delayed train).

Ekman (1972) originally proposed six basic emotihsch were anger, disgust, fear,
happiness, sadness, and surprise. However, thardissgreement between categorical

theorists regarding the amount of basic emotiomsle® and Johnson-Laird (1996) pointed
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out that the concrete number of the proposed leasations is less important. Moreover, it is
of significance that categorical theories agreemiheomes to the definition of the
characteristics of basic emotions. Note that alghainere is some disagreement, most
categorical theorists include happiness, sadnageraand fear in their list of basic emotions
(Ekman & Friesen, 1976; Izard, 1971; Oatley & Jaimkaird, 1987; Plutchik, 1980). In
categorical theories emotions are seen as speedponse patterns elicited in highly
prototypical situations. Each emotion is expressaspecific way: More precisely, an
innate neural program exists for every basic ematiad elicits specific motor response
patterns. Emotions can therefore be recognizeti®basis of the corresponding motor
response patterns.

Most emotion recognition tests include emotiongdressions of basic emotions. One of
the most widely used stimulus sets is the EkmanFauagen (1976) series containing
Ekman’s originally proposed six emotions: angesgdst, fear, happiness, sadness, and
surprise (se€igure 1). Other widely used stimulus sets are Izard’s {}9&st of emotion
recognition including lzard’s defined basic emofidrappiness, anger, surprise, disgust,
shame, fear, sadness, and interest, and the DiagAoslysis of Nonverbal Accuracy 2
Adult Faces (DANVA 2-AF; S. J. Nowicki & M. P. Duk&994) containing four basic

emotions (fear, anger, sadness, and happiness).

/ -‘\&\ ‘/

Figure 1. Ekman and Friesen’s (1976) pictures of facial affé@xpressing anger, disgust, fear,

happiness, sadness, and surprise, from the left tbe right.

Besides the debate concerning the amount of bamati@ns it is unclear whether basic
emotions really activate a discrete motor progr@arroll and Russell (1997) for instance
failed to find such discrete motor programs. Th&see reasons why it was put into question

whether basic emotions really exist. Alternativeoéion theories have been proposed such as
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the dimensional theories. These theories do n@eopropose distinct basic emotions but a

categorization of emotions in dimensions.

1.2 Dimensional theories

In the dimensional theories, emotions are no lorgergorized in terms of a definition
of discrete basic emotions, but emotions are platédo-or more dimensions. Most often
two dimensions are proposed; a valence dimensign (aisery versus pleasure) and an
activation dimension (e.g., arousal versus sleasginé&ee Russell’'s circumplex model (1980)
in Figure 2as an example. The main assumption of dimensiapdkls is that each emotion

is defined by a specific degree or value on theedisions.

The valence and the activation dimension are suggptishave an independent
neurophysiological system. This assumption couldrmerpinned with empirical data: For
instance, specific changes in the facial musclwaobn as well as cardiovascular responses
(e.q., heart rate) were related to the valence msmoe (Lang, Bradley, & Cuthbert, 1997).
The activation dimension could be representedanteddermal responses such as skin

conductance magnitude (Lang, Greenwald, Bradleiadnam, 1993).

AROUSAL

e
°

DISTRESS
. EXCITEMENT
MISERY
°
PLEASURE
]
DEPRESSION -
CONTENTMENT
°
SLEEPINESS

Figure 2. Russell's (1980) circumplex model (redrawn) containg two dimensions: the
dimension of activation (arousal versus sleepinesahd the dimension of valence (misery versus

pleasure).
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The focus of dimensional theories lies on the stilyje experience of the emotions. It is
assumed that people are able to classify theiriemswithin the two dimensions.
Furthermore, people seem to be able to classifgrgibople’s emotions in the dimensional
model. It has been argued that this is becaussulbjective experiences of emotions are
highly intercorrelated between people (Russell &@lg 1999). One’s own experiences with
emotions might therefore be helpful to categoriteppeople’s emotions. As a result, people

are able to reliably recognize others’ emotionss@ell & Bullock, 1986).

A debate among dimensional theorists was whetleesttiucture of the model is simple
or circumplex. A simple structure model would cateze emotions in four clusters:
unpleasant/activated, pleasant/activated, unpl&a@sactivated, and pleasant/deactivated. A
circumplex model suggests that variables (ratirfigsmotion terms) intercorrelate and that
these relations are systematically arranged irceecpimensional models have been
criticized because of their reliance on self-replatia which implies that emotions are
conscious and namable. Other theories such asisgipfseories propose models that also

include automatic, often unconscious processemotiens.

1.3 Appraisal theories

The appraisal approach takes into account thatlpeapm experience different emotions
in the same situation because they might evaluatant in a dissimilar way. For example,
when a romantic relationship breaks, one persomtfiggl rather disburdened, whereas
another person might feel sad and hurt. A perstaits as well as situational factors

influence how one experiences emotions.

One of the most influential appraisal model is 3ehs (1987, 2001) component
process model of affective states. The componetegss model as well as other appraisal
models (e.g., Frijda, 1986; Smith & Lazarus, 199&3it that when a person feels an emotion,
he or she feels a series of appraisals. An appiadades a number of evaluations (stimulus
evaluation checks). According to Scherer (198Thsliis evaluation checks are made on the
basis of novelty (is a stimulus novel, predictapl@®trinsic pleasantness (positive or negative
evaluation), goal significance (is it relevant togue my goal?), coping potential (can | deal
with it?), and compatibility with social or persdmstéandards (is it acceptable for me and
others?). Note that the defined stimulus appraisatks might differ between different
appraisal models; however, novelty, pleasantnessgaal relevance are included in most

theories. According to the component process matielulus evaluation checks are often
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automatic, unconscious, and occur sequentiallypiDethe temporal sequence, they
influence each other continuously - a later stimwdualuation check might modify the state
of an earlier stimulus evaluation check. Stimulualgation checks are just one component or
subsystem of emotions, called the cognitive compbrieur other components have been
defined: the peripheral efference component (rateghysiological symptoms), the
motivational component (refers to action tenderjcib&® motor expression component (e.g.,
facial expressions), and the subjective feelingpoment (e.g., the feeling of happiness). All
components have specific functions and an undeylgnganismic subsystem. See Sander,
Grandjean, and Scherer (2005) for a more deta#sdrgtion of the components and their

functions.

The motor expression component is important fortihegis. Motor expressions in the
face communicate emotions and they are the infeomain which the perceiver can rely on
when recognizing emotions. With each stimulus eatédm check a distinct change in muscle
actions occurs. Appraisals and their evaluationg ltansequences for the other four
components or subsystems; however, the other coamp®might in turn affect stimulus
evaluation checks by causing re-appraisals. Thidevhrocess evokes changes in the
emotional expression. Scherer (1986, p. 148) desgtran emotional expression as “... the
net results of the effects of the outcomes of meestimulus evaluation checks |.and the

total effect of the changes in the other subsysiemsging on the somatic nervous system”.

Stimul Physiological
IMuius FAppraisal processes: Stimulus symptoms

evaluation checks

Action

« Novelty tendencies

* Intrinsic pleasantness Motor

« Goal significance expression

Subjective
feelings

» Coping potential
» Compatibility

Figure 3. A representation of some aspects of Scherer’s (198801) appraisal theory. A
stimulus evokes a series of stimulus evaluation atles. Each stimulus evaluation check has
consequences on the other four emotion componentsd., physiological symptoms, action
tendencies, experienced feelings, and motor expresss). The latter can in turn lead to re-

appraisals.
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Categorical theories and appraisal theories baphiatty suppose that emotions often
result in emotional expressions in the face. Wreoadegorical theories posit that the
appearance of these emotional expressions is ir@beaisal theories postulate that they are
the result of the stimulus evaluation checks. Asagrthat emotions can be recognized on the
basis of specific patterns of muscular actionsfiaca, Ekman and Friesen (1978) developed
the Facial Action Coding System (FACS). The autliios$ defined action units (AU) that
refer to the smallest visible muscular actionhmfiace. In the FACS specific patterns of AU
that underlie emotions are defined, which allowsdde facial expressions. Buck (1984) and
Frijda (1986) also confirmed that there is a ditatdt between facial expressions of emotions
and the emotional state experienced by the semterdirect link is obviously crucial for the
correct recognition of emotions in faces. The failog sections will now focus more
specifically on the facial emotion recognition amitl start with an overview over some

emotion recognition theories.

2. Emotion recognition

The ability to correctly recognize other peoplasations is highly relevant for social
functioning (e.g., Carton, et al., 1999; KeltneK&ing, 1998). Darwin (1965) even suggested
that this ability is hereditary. However, littlekaown about the cognitive processes
underlying emotion recognition. Some models havenleveloped in order to describe how
emotions are recognized in others. Moreover, fdeatity recognition has been found to
share some (but not all) processes with emotioogmtion (e.g., Haxby, Hoffman, &
Gobbini, 2000). The following sections will dealttvisome emotion recognition theories,
reveal common processes in face and emotion retimgnand accentuate some factors that
might influence emotion recognition accuracy arfdnmation processing during emotion

recognition tasks. The studies of my thesis wileb&edded in these sections.

2.1. Emotion recognition theories

Several authors developed models to describe tieps of emotion recognition; some
models originate in other domains but have beeptadao emotion recognition. Four
models will be presented in the next sectionsllifisst introduce a neural model of emotion
recognition (Adolphs, 2002). This model is of imawrce for the understanding of
neuroimaging studies that will be cited later oheif, the Brunswikian lens model (Brunswik,
1956) will be explained, a model that has initidlgen developed in order to describe the

perception of the physical environment and whichag/adays often used to describe the
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process of social perception (e.g., F. J. Ber@idgillis, 2001; Gifford, 1994; Schmid Mast,
Murphy, & Hall, 2006). Finally, I will introduce #hfuzzy logical model of perception

(FLMP; Massaro & Cohen, 1990, 1993), and the caméigmodel (Calder, Young, Keane, &
Dean, 2000). The former is a model that was praptseescribe the processing of cues and
was applied to speech perception and emotion réomgnThe latter focus on cognitive
processing during face identity recognition and & adapted to emotion recognition. |
will come back to the Brunswikian lens model, thdviP, and configural model in the

discussion section.

2.1.1 Neural basis of emotion recognition

My thesis will not investigate brain activation thg emotion recognition. However,
one of the goals was to examine information prangssuring emotion recognition, and
brain data provide information about how emotiores@ocessed. For instance, brain studies
gave evidence that not all emotional expressioapeocessed in the same way and that
women and men might process information differedtlying emotion recognition. Both
issues will be treated in two of my thesis’ studi@gidy 1 and 2). | will therefore give a brief

overview over the most important brain areas ingdlin emotion recognition.

Adolphs (2002) reviewed several studies on emateoognition investigating brain
lesions, as well as studies using functional imgginevent-related brain potentials. On the
basis of this review, he postulated a neural sy$teremotion recognition. Adolphs posited
that the most important brain areas for emotiongedion are the occipitotemporal cortices,
the amygdala, the orbifrontal cortex, and the righmitoparietal cortices.

* The occipitotemporal cortices (OTC)are involved in the processing of visual
information per se. Theuperior temporal gyrus (STG)has been identified to be
highly sensible to changeable aspects of feataradace (e.g., when a relaxed,
neutral mouth changes into a smiling mouth) andefloee plays a crucial role in the

recognition of emotions.

* Theamygdala (A)is important for the processing of threat and danfee amygdala
is consequentially involved in the recognition earf, and to lesser extent also in the
recognition of other negative emotions such as ruliggust, and sadness. The
amygdala also responds to the intensity of expdessgative and positive emotions
(Morris, et al., 1998). Sander, Grandjean, and &th{@005) described that the
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amygdala might be involved in a more unconsciousaromatic processing of some

emotions.

» The orbitofrontal cortex (OFC) is involved in the recognition of various emotions
There is evidence that it plays a particularly pnamced role in anger recognition.
Furthermore, the orbitofrontal cortex seems to playitical role when emotions have

to be explicitly identified.

* The importance of theomatosensory related cortices (SS@) emotion recognition
has often been examined in lesion studies. Espeaight frontoparietal cortices have
been found to affect the recognition of all emasiofhis is probably due to an
emotional response that evokes in the observer Wwhem she perceives another
person’s emotional expression. This results inraared activation in somatosensory
cortices. In other words, the observed emotiommigted which in turn helps to

recognize the emotion.

» Lesion studies as well as studies including patientfering from mental diseases
(e.g., obsessive-compulsive disorder, Parkinsoth Hamington’s disease) revealed
the importance of thmsula (INS) and thebasal ganglia (BG)in the recognition of

disgust.

Figure 4. Brain areas involved in emotion recognition. A, amgdala; BG, basal ganglia; INS,
insula; OFC, orbitofrontal cortex; OTC, occipitotemporal cortex; SSC, somatosensory cortex;

and STG, superior temporal gyrus
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Note that the previously mentioned brain regiomsiavolved in many other cognitive
functions, too. Activations in these brain areasidbonly depend on the facial expression of
emotions: Functional neuroimaging data providedgsupfor the assumption that the
intensity of an emotion (whether it is high or lo)rocessed by specific brain areas (e.qg.,
the amygdala; Morris, et al., 1998). The intensitgmotional expressions will be a theme of
the Study 3 of this thesis.

2.1.2 Brunswik’s lens model

Brunswik (1956) developed his lens model in ordedescribe how a person (referred
to as subject) can respond and react to a stinfrdtesred to as object) which is not in direct
contact with him or her. The model is called leredal because the perceiver sees the reality
through the lens of his or her beliefs and precptioes. The model assumes that the subject
only has access to a restricted amount of cueshatdhese cues do not always provide direct
and clear information. Not all cues are ecologjcedllid and therefore trustworthy. The
subject must accumulate and combine cues in oodegtter understand the information

provided by the object.

Figure 5shows the Brunswikian lens model applied to tleegss of facial emotion
recognition. A target person (object) feels a dpeemotion which is his or her true emotion.
This true emotion can be expressed in the facautjtira specific pattern of muscular tensions.
The relation between a target person’s true ematrehhis or her expressed emotion is called
the encoding process. When the perceiver (subpbsBrves the target’'s emotional
expression, he or she is engaged in the decodowggs. The decoding process refers to the
relation between the target person’s expressediemand the perceiver’s observed cues.
However, the target person’s expressed cues majhienclear: A smiling mouth (activation
of the zygomatic major muscle, AU 12) can be afou@ happy emotion, but people also
smile in order to be polite in a social interactieithout feeling happiness. This potential
ambiguity in the target person’s expression makesti®n recognition more difficult for the
perceiver. The perceiver must accumulate other icuesler to form an accurate judgment of
the target person’s emotion. One possibility ig tha perceiver could further take the
activations of the orbicularis muscles (AU 6 +7Apiaccount, muscles that show a real-smile
specific emotional expression with raised cheekktayten eye lids. Those two muscles are
mostly not activated during faked smiles (Ducher®0). Thus, a perceived expression can,
but does not necessary, correspond to the truei@mfett by the target (with the

consequence of an accurate versus inaccurate fiergep\nother possibility would be to
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consider additional cues such as situational inédion, in order to assess another person’s
true emotion. For example, in a job interview dit@in which the applicant is evaluated by
the recruiter it might be quite common that theliappt displays a polite smile that does not
express happiness but has other social functicets asimarking interest. Because the theme
of my thesis lies on facial emotion recognitionillwot further address additional sources of
information (such as situational factors) that nigiect emotion recognition accuracy.

The lens model emphasizes that the accuracy gfdéteeived emotion depends on both
the perceiver and the target person. On the ong, la@curate judgments depend on the
ecological validity of the target person’s facigpeession (e.g., faking a smile or true smile).
On the other hand, emotion recognition accuraayfisenced by the perceiver, more
precisely, on the nature and the amount of the thatghe perceiver accumulates, as well as

on his or her interpretation of these cues.

Cue validity Cues: Cue utilization

4 ) ( h

Target person Perceiver
True emotion:

e.g., happiness

Perceived cues: e.g.,
smiles (AU12),
raised cheeks (AU6),
tightened lids (AU7)

perceived emotion:
e.g., happiness

”
”
”

~ -,
A Accuracy? 4

Figure 5. The Brunswik (1956) lens model applied to the regnition of facial expressions of
emotions. A target person feels an emotion, her teilemotion. This emotion is expressed on the
face which results in a specific pattern of muscutaensions. Those cues can be valid or invalid
regarding the true emotion. The perceiver uses sonwf those cues, interprets them, and

perceives an emotion. This perceived emotion can becurate or not.
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2.1.3 The fuzzy logical model of perception (FLMP)

The fuzzy logical model of perception (FLMP; Mass& Cohen, 1990, 1993) is a
framework that has been adapted to various typesraeption such as speech perception
(Massaro & Cohen, 1990), and emotion recognitidhs@ & Massaro, 1997). The central
idea of this model is that features are first psseel independently and are then integrated in
a later step. Features in a face are for exampleyhs, the nose, and the mouth (Leder &
Bruce, 2000b). Massaro and Cohen postulated thagesbetween a stimulus event and a
response. First, a perceiver evaluates the emdbexpaession of a target person on the basis
of multiple sources such as facial features. Eacince is evaluated independently of the
other sources. In a second step, the informatiomeddrom each source will be compared to
a prototype of emotion, in order to evaluate thgrele of accordance (e.g., does the target
person’s emotional expression concord with my pyme of a happy face?). The third step is
the decision process in which the perceiver intiegréhe information in order to determine
how representative the target person’s expressioa §pecific emotion category is. The
perceiver decides whether the target person exgesspecific emotion or not. The FLMP
strongly emphasizes the role of featural informatimemotion recognition; but according to

the model featural information is integrated durihg third stage.

2.1.4 The configural model

The configural model was developed when researehemined how featural versus
configural information influenced face identity ogmition. Carey and Diamond (1977)
defined configural information as the interrelasbip between different facial features:
There are first-order relational properties thdptie identify a shape as a face. These first-
order relations refer to the properties that aegeth by all regular human faces (two eyes
above a nose above a mouth). Second-order relapom@erties (also named configural
features) refer to the interrelationships betweaéerént feature positions, for example how
far apart are two eyes. Second-order relations tealiistinguish between different faces. In
the domain of face identity recognition, the rofeonfigural information is emphasized, but
researchers admit that features can to some eadgmtontribute to face identity recognition.
Calder, Young, Keane, and Dean (2000) referretisoview as the configural model. There
is evidence that the configural model also holdgte recognition of emotions. This will be

discussed later (see sections 2.2.1 and 2.2.2).

The holistic model by Tanaka and Farah (1993) sapres a more extreme position

compared to the configural model. Tanaka and Faistinguish between holistic or featural
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processing and stress the importance of holisbcessing in face perception. Holistic
processing is characterized by a perception oihae face. Faces are coded as a whole
“Gestalt” and features such as eyes, nose and naoethot explicitly represented (Tanaka &
Farah, 1993) or at least to a lesser degree thaonfholistic processing (Farah, Tanaka, &
Drain, 1995). Empirical evidence for the configuraddel was often seen as empirical
evidence for the holistic model. This is becaus#igaral and holistic information are often
confounded - disrupting the configural informatiora face also disrupts its holistic

information.

2.2 Shared and distinct processes in the recognition of facial identity and
emotion

The cognitive processes underlying face identicpgaition are much more examined
than the cognitive processes involved in emoti@ogeition. Facial information is processed
in both, face identity recognition and emotion mgation. The question arises whether one
can learn from previous research on face idengitpgnition in order to understand cognitive
processes in emotion recognition. There is evidémaesome processes but not all are shared.
| will first focus on experimental paradigms (themgposite paradigm and the face inversion
effect) which were used to examine both types obdgeition and which revealed that the
configural model might hold for face identity ara £motion recognition. Then, | will
introduce studies showing that not all processesianilar in face identity and emotion

recognition.

2.2.1 The composite paradigm

Young, Hellawell, and Hay (1987a) used the compgsdtradigm to examine the role of
configural or holistic information in face percepti In this task, faces were cut in two halves
across the horizontal midline of the face. In tbmposite condition, two different face parts
(an upper half from one person, and a lower hathfanother person) were aligned and a
new face was created. This new face formed novdigurations which did not represent the
configural information for either the top or bottdacial identity. In the non composite
condition, misaligned faces were created in whinghupper and a lower face part were
horizontally shifted away from each other. Becdases were misaligned, there were no
novel configurations in the non composite conditibhe task was to recognize target faces
on the basis of the lower (respectively the uppar} of the aligned and misaligned faces; the

other half should be ignored. Both, upper and lopaets of the faces were easier recognized
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in the misaligned, non composite condition compaoeithe composite condition. Participants
could therefore not fully ignore the configurallalistic information in the aligned faces
although they were instructed to pay attentionlgaa either the upper or the lower part of

the face.

The same effect was found for an emotion recognitask: Calder, Young, Keane, and
Dean (2000) also used the composite paradigm andeshthat emotions were better
recognized in the misaligned, non composite coowlithan in an aligned, composite
condition. Similar to the finding for face identitgcognition, configural information could
not be completely brushed aside during emotiongeition. Calder et al. examined in their
Study 4 whether configural processing during faahtity and emotion recognition can be
selectively disrupted. They prepared compositedacataining pictures of one person
expressing different emotions (combination 1),atdht people expressing the same emotion
(combination 2), and different people expressirfgint emotions (combination 3). When
participants were asked to recognize the faciaitideof the lower part of the face, they were
faster in recognizing combinations that contairfeldame emotional expression in the upper
and lower part of the face (combination 2) compadeefdces in which upper and lower parts
differed in their emotional expressions as in carabons 1 or 3. When participants were
instructed to recognize the emotions in the fapagjcipants were faster if the facial identity
was the same in the two parts of the face (comioimdt) compared to the conditions in
which the facial identity differed in the two padbthe face (combinations 2 or 3). Calder et
al. concluded that people can “selectively attenditferent types of configural information;
one relating to the representation of facial idgrttie other to the representation of facial
expression” (p. 545). Furthermore they stated ¢bafigural information is important for
facial identity and for emotion recognition, buettype of the used configural information

might be different between the two.

2.2.2 Face inversion effect

The effect of face inversion on face recognitios haen extensively investigated (e.qg.,
Diamond & Carey, 1986; Leder & Bruce, 2000b; Scejin& Yarmey, 1970; Yin, 1969).
Inverted faces contain the same configural propeds upright presented faces and inverted
and upright presented faces do not differ in comiptebrightness and contrast. Ellis (1986)
pointed out that inversion disrupts our usual vidaces and objects, because in everyday
life we perceive faces in an upright position aotlinverted. However, it was found that

inversion hindered face recognition disproportiehastronger compared to object (e.g.,
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house) inversion (e.g., Yin, 1969). Therefore ndydhe regular view of the stimulus is
disrupted in face inversion. Farah et al. (199§uad that the holistic image of the face is
hampered as well. Empirical evidence for that cofr@ms Young et al. (1987a) who showed
that composite and non composite faces were idesiEqually well and equally fast when
presented inverted. Remember that in the uprigtdguted condition the non composite faces
were more easily recognized. The authors conclaeféace inversion hampered the

configural or holistic information in the face.

Less research has been done on the recognitianatfans in inverted faces. There is
some evidence that face inversion affects diffeeembtional expressions in a dissimilar way.
For example, McKelvie (1995) showed that happydiexpressions were not affected by
inversion, but others were (sad, fearful, angrggdsted and surprised emotions). Prkachin
(2003b) reported that face inversion generally henspmotion recognition. But, emotions
that were already more difficult to recognize ie thpright position (anger, disgust, fear) were
even more affected by face inversion than emotilbaswere recognized more easily
(happiness, sadness, surprise). All in all, theome evidence that configural information is
important to recognize both, face identity and eomst Nevertheless, as is evident from the

following section, some processes during faciahiie and emotion recognition differ.

2.2.3 Distinct face identity and emotion recognition processes

Evidence for different processing systems for ideatity versus emotion recognition
comes for instance from studies on patients suideiiom prosopagnosia. Prosopagnostic
patients usually have bilateral damage in visusbasgtion cortices and/or in the higher-order
and limbic system structures (Damasio, Damasio,at Yloesen, 1982) and suffer from an
impaired ability to recognize faces. Tranel, Dammaand Damasio (1988) tested the face and
emotion recognition ability of four prosopagnogiatients. Face recognition was severely
impaired; however, three out of four patients waik able to recognize emotions. So, face
identity and emotion recognition can be impairdédesely which suggests that face identity

and emotion recognition are distinct processes.

Haxby, Hoffman, and Gobbini (2000) argue that gq@resentation for face identity
must differ from the representation of an emotiaadression in order to still be able to
recognize a face when its emotional expressiongdmhey defined a hierarchical model
for face perception. The model contains a coreesystnd an extended system. The core

system is responsible for the visual analysis faice whereas the extended system is also
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involved in other neural systems for other cogeitivnctions. The core system involves
bilateral occipitotemporal regions in the extragivisual cortex, more precisely the inferior
occipital gyri, the lateral fusiform gyrus, and th#perior temporal sulcus. These core system
regions differ from each other in their involvementing face and emotion recognition.
Invariant aspects of a face that are crucial foefaecognition are mediated by the fusiform
gyrus whereas changeable aspects of a face thiamaoetant for emotion recognition are
mediated by the superior temporal sulcus. Thi¢sis @ line with the finding from

Vuilleumier, Armony, Driver, and Dolan (2003).

To sum up, although the processes during faceitgeatognition are not completely
similar one can take profit from face identity rassh for the examination of emotion
recognition processes. One could for instance dthepexperimental paradigms used in face
identity recognition research to further investegtite role of configural and featural
information in emotion recognition. There are aflgaome indications from studies using
face inversion or the composite paradigm that goméll information might also play an
important role in emotion recognition. Those stgdie, however, not provide information
about the role of featural information in emoti@cwegnition. The contribution of featural
information remains unclear. This is why we conédctudy 1 with the aim to clarify the
relative contribution of configural and featuraldrmation in the correct recognition of

emotions.

Study 1: Emotion recognition: The role of featural and configural processing
of facial information

In Study 1 (see section B), we chose methods tina heen previously used to examine
featural and configural processing in face peroceptiVe used face inversion (e.g., Leder &
Bruce, 2000b; Yin, 1969), in combination with bkoirand scrambled faces (Collishaw &
Hole, 2000; Lobmaier & Mast, 2008). When blurriagés, featural information is disrupted
but the configural information is still availablecrambling faces results in discarded
configural information, but the features are stidlible. Because there is evidence from
McKelvie (1995) and Prkachin (2003b) that configunéormation is more important for the
recognition of some emotions than for others, waaned the effects of blurring, scrambling,

and inverting for the different emotions separately

In order to test emotion recognition accuracy, wedithe Diagnostic Analysis of
Nonverbal Accuracy 2 — Adult Faces (DANVA 2-AF; B.Nowicki & M. P. Duke, 1994), a
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set of 24 face stimuli containing four emotionapeessions which were anger, fear, sadness,
and happiness. We discarded task-irrelevant infoomauch as the ears, the hair, and clothes,
and presented the face in an oval shape. A sarfexatif pre-test was done in order to match
blurred and scrambled stimuli with regards to diffty. We asked participants to indicate
whether the person on a target (intact face) wasaime on the following presented blurred

or scrambled face. Blurring radius was then adapteill there was no difference in the same-

different task between scrambled and blurred faces.

In the proper experiment the task was to recoghigeemotions in the DANVA 2-AF.
Each DANVA 2-AF face was presented six times, infaontaining both, configural and
featural information), blurred (featural informatiavas disrupted, configural information was
still available), scrambled (configural informatiaras discarded, the features were still
visible) and all conditions were presented uprayid inverted way. Sdéigure 6for an

example.

Figure 6. The manipulated DANVA 2-AF stimuli: a) intact/upri ght, containing configural and
featural information, b) blurred/upright, hampered featural and permitted configural
information, c) scrambled/upright, disrupted configural and permitted featural information, d)
intact/inverted, hindered configural, e) blurred/inverted, featural as well as configural

information is hindered, and f) scrambled/inverted,configural information is hindered.
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Results showed that emotions were recognized atftaece in all six conditions.
Happy and fearful emotions were better recognibhad tangry and sad emotions. When
looking at the effects of blurring and scrambling found that blurred and scrambled faces
were recognized equally well, but the recognitibbath was worse than the recognition of
intact faces. We looked at each upright presenmtaational expression separately to explore
whether scrambling or blurring affected their remtign differentially: Overall, happy and
fearful faces were better recognized than angsadrfaces. Happy faces were recognized
equally well in all conditions (intact, blurred,caacrambled). Angry and fearful faces were
recognized more reliably when presented intact @wsgpto the scrambled or blurred
conditions. No differences were found between doegnition of blurred and scrambled
faces for these two emotions. Sad emotions wergrezed equally well when presented
intact or blurred; however, scrambling hurt recdigni of sadness. Séegure 7for the
emotion recognition accuracy of happy, sad, argmy, fearful emotions in intact, blurred,
and scrambled faces.

Reaction times revealed that participants reacteck slowly when they had to
recognize emotions in scrambled faces comparetitced and intact faces. Blurred and
intact faces were recognized equally fast. Paditip recognized happy emotions faster than
sad emotions, fearful and angry faces were in batveo significant effects between the

latter two emotions and happy or sad emotions).

Hintact
Oblurred
scrambled

Mean A’

happiness sadness anger fear

Emotional expressions

Figure 7. Mean A’ for the recognition of upright presented happy, sad, angry, and fearful
emotions in intact, blurred, and scrambled faces. Man A’ is a measure of disciminability.
Values vary between 0 to 1; a value of 0.5 indicatehat accuracy is at chance level. A’ was
calculated with the formula suggested by Snodgraskevy-Berger, and Haydon (1985): A' = 1/2
+ [(pHit -pFA)*(1+pHit-pFA)])/[4pHit*(1-pFA)].
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Face inversion also affected emotion recognitiaueacy: Overall, upright faces were
better recognized than inverted faces. Howevekihgpat the four emotions separately
reveals that face inversion only hindered the rattam of happy, sad, and angry emotions. It
had no significant effect on the recognition ofrfeéaeeFigure 8for an overview over the
face inversion effects. As to reaction times, wenit that participants were generally faster
when recognizing emotions in upright compared teited faces.

B upright

Mean A’

inverted

happiness sadness anger fear

Emotional expressions

Figure 8. Mean A’ for the recognition of happiness, sadnesanger, and fear in upright and

inverted presented faces.

To sum up, we found that blurring, scrambling aackfinversion differentially affected
the recognition of the four emotions (happinesdneas, anger, and fear). We have several
indicators that emphasize the role of configurédrimation in emotion recognition. For
instance, the slower reaction times for scrambdegs indicate that emotion recognition
becomes more difficult when configural informatigmmissing. Moreover, inversion affected
the recognition of most of the emotions (happineadness, anger, but not fear), which is as
well an indicator that configural information ispaortant for emotion recognition. The fact
that blurred faces (reduced featural informati@mfigural information is still available) were
recognized less accurately than intact faces cdakam as evidence that featural information
contributes to the correct recognition of emotiaasvell. Furthermore, emotions were
recognized at above chance level in all conditiamduding those in which configural
information was disrupted. Note that inverted k#drfaces (in which configural information
was disrupted through face inversion and featufarmation through blurring) were still
recognized at above chance level. This suggestshibie was still a remain of configural

and/or featural information in the blurred invertades, and that emotions can be reliably
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recognized when only little information is availabln line with the configural model we
conclude that, both types of information, configuad featural contribute to emotion

recognition accuracy, with configural informatiolaying a predominant role.

The starting point of Study 1 was previous researchace identity recognition and
studies applying methods used in the face idergitggnition field to emotion recognition
research. In line with the field, we focused onrthle of configural versus featural
information in order to clarify their contributido the correct recognition of emotions. Other
terms have been used in other domains to desdntieusor related types of information.
One of these distinctions is global versus loctdrimation (e.g., Navon, 1977). These terms
are used in the following studies. Global procegsincharacterized by forming a Gestalt-like,
overall impression, whereas in local processindgahas lies on detailed information.
Featural and local processing are related, bedaatbefocus on information that lies in the
face features (e.g., eyes, nose, and mouth). Qoafignd global processing are linked as
well as they share the underlying idea that itipartant how features are interrelated.
Moreover, global processing includes some aspettteoiolistic perspective: Global and
holistic information refer to a Gestalt-like repeagation of a stimulus.

Hence, Studies 2 to 4 focused on the relation betvgdobal and local information
processing and on emotion recognition accuracy itAuhally, they were conducted in order
to investigate how other factors such as mood, gerahd the intensity of an emotional
expression influence how information is processatil@ow well emotions can be recognized.
The following sections give an overview over exigtliterature that addressed these

guestions.

2.3 Factors that affect the processing of facial emotions

Several factors might influence emotion recognitaouracy. Some of them are gender,
age, general intelligence, mood states, or taskHspattention (Chepenik, Cornew, & Farah,
2007; Herba & Phillips, 2004; Moore, 2001). Althbuge know that those factors play a role
in the recognition of emotions, little is known aibdow they do so. A possibility is that
different people rely on different information whiegtognizing emotions. Even people’s
internal states may influence the choice of cuasdhe taken into consideration. Different
information processing styles might in turn havemapact on the performance in emotion
recognition tasks. Study 2 of my thesis has beadwcted in order to ascertain how two

factors - the perceiver's mood and gender - afféormation processing during the
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recognition of emotions. Before introducing Stugy&vious research on the effects of

mood and gender on the decoding of emotions witelveewed.

2.3.1 Mood

Just like emotions, moods are affective states.é¥ew they can be distinguished from
each other, at least to a certain extent. Comparethotions, moods are supposed to last
longer and they are less connected to specifiauitand elicitors than emotions (Watson,
2000). The following paragraphs focus on mood ¢ffea information processing and
emotion recognition. In some of the cited studiagipipants’ affective states were
manipulated. The manipulation of affective states wither done by inducing mood or by
eliciting emotions in the participants. Often inigt completely transparent whether the mood
or the emotional state was manipulated. Hencell camsistently use the term “mood” for

both types of affective state manipulations.
Mood-congruity theories

Mood-congruity theories postulate that a persoro®dnbiases his or her perception and
interpretation of emotional cues in a specific Wwdgppy mood evokes a positive bias, for
example recall of positive information is boostegeople and situations are judged more
positively. Sad mood leads to a negative bias whads with an increased recall for negative
information and with more negative judgments alibatenvironment. Several theories have

been developed to explain those mood-congruityctsfe

Bower’s network theory of affect (Bower, 1981) sagts that mood serves as an
affective priming. A person’s mood is describedasffective node that is connected with
other nodes reflecting the same emotional valeincine case of a negative mood, connected
nodes could be the feeling of loneliness or deprastow self-esteem, etc. When a person is
in a sad mood, the connected nodes will be activ@ed therefore a whole network of
negative concepts is active) and as a result moadraent concepts will be more easily
accessible. Mood-incongruent information (in trase positive information) will be less

available.

Schwarz and Clore (1996) and Schwarz (1990) posither model to explain mood-
congruity effects, the affect-as-information theokgcording to this theory mood is
consciously accessible information about ongoimgouascious appraisals. Mood-congruity is
explained in the way that mood is used as inforomaith order to make social judgments. As
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such, mood can lead to mood-congruent judgments atgerson inadvertently attributes his
or her mood state to people or situations. Foams#, after a sad film, a person might judge
an interaction partner more negatively because @ misattributed his or her negative

mood to the interaction partner instead of to tuekfdm.

Mood-congruity effects have most often been exachimih regard to learning and
memory (see Matt, Vasquez, & Campbell, 1992 foredaranalysis). There is evidence that
these effects also emerge when judging other peGglecerning emotion recognition, mood-
congruity theories would predict that a person lrappy mood should be better in
recognizing happy compared to sad emotions (peditias). In contrast, a person in a sad
mood should be relatively better in the recognitbbsad compared to happy emotions

(negative bias).

Empirical evidence for mood-congruity effects inaian recognition comes from
Bouhuys, Bloem, and Groothuis (1995) who showetidhd participants perceived more
rejection and sadness in ambiguous schematic fawktess invitation and happiness in
unambiguous faces compared to happy participamiguous schematic faces contained a
combination of features of different emotional eegsions such as a smiling mouth
(representing a cue for happiness) and eyebrowsrigra tent (which is a cue for sadness).
Unambiguous faces expressed a preponderate amfoeitiier positive or negative emotions.
More indications for mood-congruity effects in ematrecognition come from Niedenthal,
Halberstadt, Margolin, and Innes-Ker (2000) whauiced participants with happy, sad, or
neutral mood. Participants were then exposed tsfagpressing an emotion (happy or sad).
In a morphing procedure, the emotional expressimre gradually changed into a neutral
expression. The participants’ task was to stoptigoing morphing process (by manipulating
a sliding bar) as soon as they lost the percemtidhe initially expressed emotion in the face.
In happy mood, participants stopped the morphitey f@r happy compared to sad
expressions. The opposite effect was found foigpants in sad mood. They perceived the
sad expression longer than the happy one. Hendg&ipants in happy mood perceived
relatively more happiness than sadness in facestesh participants in sad mood saw more
sadness than happiness. Note that the control gnongutral mood stopped the sliding bar at
around the same time for happy and sad expressibiese studies provide some evidence

that mood-congruity effects can occur in emotiarogmition.

However, only few studies examined mood effectemiotion recognition, and the
results are not consistent. Whereas the Bouhugks €t995) and the Niedenthal et al. (2000)
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studies provide evidence for mood-congruity effectiers found evidence for detrimental
effects of sad mood on the recognition of all, mally mood-incongruent emotions. Chepenik,
Cornew, and Farah (2007) induced participants sath mood and compared their emotion
recognition accuracy with a control group in neltnaod. Sad participants did not show a
negative bias as mood-congruity theories wouldiptethstead their emotion recognition
accuracy was generally decreased. The same intamdigdings have been reported for
clinically depressed patients (who experience saddynwith regard to emotion recognition.
Some studies reported negative biases (e.g., Gak, €992; Hale, 1998), others found
results in line with the assumption that depressioed leads to a general emotion
recognition decrement (e.g., Surguladze, et ab42@uroff & Colussy, 1986). The effects of
depression on emotion recognition are much bex@meed compared to the effects of mood.
Depressed patients have other symptoms in adddgisad mood. For instance, it has been
demonstrated that individuals with depression vimgaired in the discrimination of
visuospatial cues (Asthana, Mandal, Khurana, & Hajizamie, 1998). Comparisons
between depressed patients and people experiesathgnood should therefore be done with

caution.
Sad mood decreases emotion recognition

Overall, emotion recognition deficits in sad or cegsed mood were most often
explained with the idea that mood affects informaprocessing. The theoretical background
for such an explanation might come from dual-pregasdels illustrating how different
processing strategies affect social judgmentsll inew describe such a dual-process model,
the elaboration likelihood model (ELM; Petty & Cappo, 1986; Petty & Wegener, 1999).
The ELM was originally developed in order to undiensl information processing during the
proceeding of persuasion and attitude change. Bebpinge their attitudes when they receive
new persuasive information. Whether informatiopessuasive or not depends not only on
the information itself, but also on how elaboratilig information is processed. Taking this
into consideration, two routes were postulated: ddmral route is used when information is
highly elaborated and the peripheral route is wgleein the degree of information elaboration
is rather low. In other words, if the central roig@pplied, attitude changes occur when a lot
of effort is put in the information processing ahshformation is analyzed in detail and
systematically. When information is processed Wa#s cognitive effort, the peripheral route

is chosen. Consequently, only strong argumentschdhge attitudes of people using the
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central route, but weak arguments might persuadpleeising the peripheral route, because
the arguments are not further elaborated.

Bless, Bohner, Schwarz, and Strack (1990) as wellackie and Worth (1989)
provided evidence that happy and sad people ctdifieeent processing routes when
changing attitudes. The authors demonstrated thahwarticipants were in a neutral or
negative mood state only strong but not weak argisneere persuasive, thus the central
route was used. In happy mood not the strengtitheusheer number of the arguments was
persuasive, suggesting that happy people tendaosehthe peripheral route and process

information in a more heuristic, automatic way.

Bless et al. (1996) made a mood-and-general-kn@eledsumption to explain why
positive and negative mood resulted in differefirimation processing styles. According to
the idea that mood serves as information (Schwa@de, 1996, see mood-congruity
section) they posit that positive mood informs espe that the environment is not dangerous
and that “business is as usual”. Because everythingrmal and as usual, people do not have
to pay attention to specific information. They pgss information automatically by relying on
so called preexisting general-knowledge structuBésss et al. further posited that negative
mood informs people that something in the enviramnedangerous or problematic. In that

case, people search for more specific informatimh@ocess information more deliberately.
Mood and global-local information processing

Gasper and Clore (2002) argue that the researgersuasion may have implications
for the role of mood with regard to global and ldcéormation processing. The terms global
and local information were introduced by Navon (AP Global information refers to a
Gestalt-like, overall view of a figure (seeing floeest, not the trees), whereas local
information describes the smaller detailed parta fifure (seeing the trees, not the forest).
Navon conducted an experiment where he presengdétters (global figure) that were
composed out of small letters (local figures). Aample would be an E that is composed of
small Ks. Navon showed that participants were ¢ésdlenged when they had to focus on the
global stimuli compared to the local stimuli. Gasged Clore stated that people in happy
mood rely on more heuristic and automatic procgsamd therefore use more easily
accessible information compared to people in saddn®he authors assumed that happy
people engage in more global processing, becaobalghformation is more easily

accessible. In order to test this assumption, ithéyced participants with happy, sad, or
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neutral mood and asked them to do the global-lwmeais test (Kimchi & Palmer, 1982). In
the global-local focus test a target figure is pr¢ed that consists of small triangles or
squares (local figure) forming a bigger trianglesquare (global figure). Each target figure
could therefore be perceived globally or locallgrtiRipants’ task was to choose whether a
target figure was more similar to a figure thatrekdethe same global form but had a different
local form, or to a figure that shared the samallémm but had a different global form.
Participants in happy and neutral mood matchedattyet figure relatively more often to the
figure that shared its global form (and theref@ssloften to the figure that shared the local
from) compared to participants in sad mood. Thesvislence that mood affects a person’s
focus on global and local information. It remaimen whether mood also has an impact on
the perception of emotional faces. Further, itrislear whether the focus of global versus

local information in a face is related to emotiecagnition accuracy.

As outlined in relation with Study 1, global proseg) is somewhat related to configural
and holistic processing (perceiving the interrelasi between the features and forming a
Gestalt-like impression), and local processindase to featural processing (focusing on
detailed information in eyes, mouth, and nose) eBam that, one could assume that global
processing increases and local processing decreas#ion recognition accuracy. If this was
the case, global versus local information procegstgles could explain why in some studies,
it was found that sad or depressed mood generafiydbtrimental effects on emotion
recognition accuracy not only with regard to moondeingruent emotions. Sad mood would
trigger a local information processing style, whichurn would decrease emotion
recognition accuracy. Happy mood would elicit abgloinformation processing style, which
would affect emotion recognition performance posiiy. These assumptions were tested in
Study 2.

2.3.2 Gender

A further interest for Study 2 was to examine geraffects on emotion recognition. It
is a well-documented finding that women outperfongn on emotion recognition (see
McClure, 2000 for a meta-analysis). A reason fat thight be that women use different
cognitive strategies than men when recognizing emst There is evidence that women
process information more automatically and lesallpechan men (G. B. C. Hall, Witelson,
Szechtman, & Nahmias, 2003). The authors presensedies of two pictures of faces
expressing different emotions were presented t@anicipants simultaneously with a voice

speaking about emotional content. The task wagtald which of the two faces expressed
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the same emotion as the voice. Data from functioragnetic resonance imaging (fMRI)
revealed gender differences in brain activatiothelimbic system and in the left frontal
cortex. In men, left hemispheric frontal corticatigation was higher compared to women.
Because activation in the left hemisphere is linkeetbcal and part-based processing (e.g.,
Lobmaier, Klaver, Loenneker, Ernst, & Mast, 2008sBion, Dricot, Devolder, Bodart, &
Crommelinck, 2000) this suggests that men engagetbre local processing compared to
women. Women had greater limbic activity comparethen. Damasio (1994) and Ledoux
(2000) postulated that the limbic system is invdlvehen reacting to primary emotions such
as fear and disgust. Fear and disgust are emdhah#dicate that there is a threat in the
environment and it is essential to react to thisdhin a fast and appropriate way. Damasio
and Ledoux posited that the reaction to primarytens is automatic and too fast for
analytic processing. Hence, the enhanced limbigatain in women suggests that women
process emotional expressions more automaticathpaoed to men. No information was
given concerning whether and how women’s and miar@s activations (thus their

information processing styles) were linked to emtiecognition performance.

Study 2: How mood and gender affect information processing during facial
emotion recognition: An eye tracking study

Study 2 (see section C) examined the influenceadrand gender on information
processing during emotion recognition as well & tbffects on emotion recognition
accuracy. To do so, we induced our participanth @ither happy or sad mood and measured
their performance on an emotion recognition taskimy emotion recognition, eye
movements were registered in order to gain infolonadbout the participants’ information
processing styles. We defined a measure for glafélone for local processing. Global
processing was assessed by the interfeatural sacatol This ratio was computed by
dividing the amount of interfeatural saccades leyaimount of all performed saccades. An
interfeatural saccade was made when participaftta feature (left eye, right eye, mouth, or
nose) after having fixated it for at least 100 md pumped to another feature which was
again fixated for at least 100 ms. In order to ss$@cal information processing we looked at
the mean fixation times of the features. Againydiations longer than 100 ms were
considered. Consecutive fixations in the same featere first summed up before the mean

fixation times were calculated.
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The following hypotheses were tested (see Bigare 9: Global processing is
positively relatedlypothesis 1and local processing is negatively relategifothesis Pto
emotion recognition accuracy. Happy mood result®ane global processinglypothesis B
and less local processingypothesis Xcompared to sad mood. Because global processing i
positively linked to emotion recognition accuracydappy mood leads to more global
processing we expect that happy mood results berbemotion recognition performance than
sad moodHKlypothesis  Women will do a better job on emotion recogmittban men
(Hypothesis B and we expect women to use the better strategyoicess information:
Women would use more of a globalypothesis Yand less of a local information processing

style Hypothesis 8

Mood [ Gender ]
\H'f AHﬁ/
Emotion

Recognition
H3 + H4 H7 + H8

H1 + H2

Information
Processing

Figure 9. Overview over Hypotheses 1 to 8 concerning the ieftplay of mood, gender, and

information processing on emotion recognition.

Results showed that global processing boostedratddcal processing decreased
emotion recognition accuracy when participants weead mood. In happy mood, no
correlations between the information processingsmess (interfeatural saccade ratio or
fixations) with emotion recognition accuracy weoerid.Hypothesis Jand 2 were therefore

partly confirmed (only for sad mood). Informatioropessing was affected by mood: In line
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with Hypothesis 3happy mood resulted in a higher interfeaturatade ratio (more global
processing) compared to sad mood. No effects veenedffor the fixations (local processing)
although there was a high negative correlation betwthe two measures of global and local
processing. No empirical evidence was thereforaddor Hypothesis 4Mood did not
significantly affect emotion recognition accurasglely a tendency for better emotion
recognition accuracy in happy compared to sad meaifound in men, but not in women.
Hypothesis 5s therefore only true for men (on a marginallysiicant level) but not for
women. In line with previous research (McClure, @0@vomen outperformed men on the
emotion recognition task confirmirtdypothesis 6Finally, women and men processed
information differently. As hypothesized, women leadigher interfeatural saccade ratio
(more global processinglypothesis Yand shorter fixations (less local processing,

Hypothesis Bthan men.

When looking at the four emotions separately, wanébno differences in emotion
recognition accuracy. Also, displayed emotionsraitlinteract with mood. We further
investigated whether some emotions were processeel giobally or locally than others. No
effects were found. Hence, participants did nongeatheir information processing style
between the four emotional expressions; all emetiware processed with the same degree of

global and local processing.

A limitation of Study 2 is the lack of a contrologip in neutral mood. Chepenik et al.
(2007) showed that sad mood had detrimental eftecemotion recognition compared to a
neutral mood condition. Because of the missingnaéatood condition, we cannot make
such conclusions from our study. If sad mood hiedemotion recognition accuracy in our
study, happy mood would have impaired emotion reitmy as well, because there was no
main effect of mood on emotion recognition accurd&yt, when focusing on the tendency in
men to recognize emotions better in happy mood emetpto sad mood, we cannot conclude
that sad mood had a negative effect on men’s emoticognition accuracy, maybe it was the
happy mood that caused the effect. In general acgwas rather high, on average
participants recognized 83% of the displayed emastmorrectly. Maybe mood effects would
become clearer when using a more difficult emotemognition test including less intense

emotional expressions.
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2.3.3 Emotional intensity of the stimuli

As mentioned in section 2.1.1, variations in themsity of an emotional expression
modulate activity in some brain areas (e.g., amigdad this occurs independently of the
emotional content of the facial expression. Thigg&asts that the emotional intensity is
processed independently from the emotional conbdoitmuch is known yet about the
factors that influence the processing of emoti@xgressions in different intensities.

Niedenthal et al. (2000) found that mood can infeethe perception of the intensity of
emotions. More precisely, sad and happy mood emtatine perception of the intensity of
the mood-congruent emotion compared to the moookigrient emotion. This means that in
happy mood, happy emotional expressions were peaadaenore intensively than sad
emotional expressions even though the objectivansity of the emotions was the same. In
sad mood, sad expressions were seen as more icEmpared to happy expressions.

The use of a stimulus set with emotional expressibat includes emotional
expressions in different intensities might be ne®asible for mood effects on emotion
recognition accuracy than a stimulus set with dndjh intense expressions. Clinical studies
showed that the recognition of low and high intemsmtions differed between patients
suffering from mental disorders such as schizoparendepression, and normal controls
(Kohler, et al., 2003; Surguladze, et al., 2004y. iIRstance, Surguladze et al. compared
emotion recognition accuracy of a clinical depresgroup with a healthy control group.
They presented happy and sad faces that were aitbrgghed into neutral faces and contained
50% of happiness or sadness, or were not morphadinong 100% of happiness or sadness.
When stimuli were exposed during 2000 ms, the obghoup categorized the faces
expressing 50% of happiness more reliably thamépeessed group. Also, neutral faces were
more often falsely labeled as expressing happibgsise control group compared to the
depression group. No differences between depressgdontrols were found with regards to
facial expression including 50% of sadness andh@rfaces with the high intense emotional
expressions (100% of happiness resp. sadness)usedapressed patients experience sad
mood, it is therefore possible that mood effect@mmotion recognition emerge when the

emotional expression are less intense, but tHias to be properly investigated.

Study 3 was conducted in order to further examinedreffects on emotion recognition
accuracy by including emotional expressions inedéht intensities in the stimulus set. The

fact that we did not find evidence for mood-congreiffects in Study 2 might also be due to
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another methodological reason. In Study 2, padmip were induced with happy or sad mood
and had to choose between four alternative ansmgich included happiness, sadness, anger,
and fear. So, if an emotion did not display the droongruent expression, there were still
three other answer options. This might result ffedent findings than studies comparing

only the recognition of two emotions, one mood-aoegt and one mood-incongruent. Study
3 examined whether mood-congruity effects emergernvdnly two different emotions have

to be recognized.

Study 3: Mood effects on emotion recognition

Study 3 (see section D) was conducted in ordexptoee mood effects on the
recognition of sad and happy emotions that vaiptensity. We induced participants with
happy and sad mood, and added a control groupuitnahenood. As stimulus set we used the
Facial Expressions of Emotion: Stimuli and Tes&BEBT; Young, Perrett, Calder,
Sprengelmeyer, & Ekman, 2002), an emotion recagmiest that is based on the original
Ekman and Friesen (1976) series. In the FEESTotilgenal stimulus set was manipulated in
order to create different intensities of the expeelssad and happy emotions. This
manipulation was done by morphing sad and happyessns into a neutral expression. We

used morphed emotional expressions that contaitieel 5%, 50%, or 75% of sadness or

happiness (sefeigure 10for examples).

Figure 10. A selection of stimuli used in Study 3. The uppdine represents examples for happy
emotions in 25%, 50% and 75% intensity. The lowerihe shows emotional expressions of 25%,
50%, and 75% of sadness.
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The stimulus set was restricted to happy and sadiens which corresponded to the
induced moods. According to mood-congruity thegnes hypothesized a negative bias for
participants in sad mood; they should recognizeesadtions better than happy emotions.
Participants in happy mood were expected to shpwusdive bias, in that they should
recognize happy emotions better than sad emot@msparison between the mood
conditions and the control group were plannedina Wwith previous research we expected a
female superiority effect on emotion recognitioheTimpact of the emotion intensities was

exploratively tested.

In line with our hypothesis, results indicated gateve bias for participants in sad mood
(they recognized sad emotions better than happyiens). There was a tendency for means
of happy participants to point towards a positilask{happy emotions were better recognized
than sad emotions), but the difference betweemnetegnition of happy and sad emotions
was not statistically significant. Neverthelesgréhwas evidence that also happy participants’
emotion recognition was biased: When comparindhtigpy group to the control group in
neutral mood, we found that mood-congruent happgdavere recognized equally well in
both groups, but the recognition of mood-incongtisar faces was decreased in the happy
group. When comparing the sad group to the cogtaip, mood-congruent sad faces were
also recognized equally well, and mood-incongrimraqipy emotions were better recognized
in the control group compared to the sad group.cdemood did not boost mood-congruent
emotion recognition. Instead it hindered mood-irgraent emotion recognition. There was
no difference in overall emotion recognition acoyrhetween happy and sad mood groups;
however, the control group outperformed the moaigs, due to the increased mood-

incongruent emotion recognition in the both mooaugs (se&igure 17).

W happy
BEsad

Proportion correct

neutral sad happy

Mood Priming

Figure 11. The proportion of correctly recognized happy and ad emotions (separately for

neutral, sad, and happy mood)




42

When looking at the different intensities of thggessed emotions, we found that more
intense emotions were better recognized than téease emotions (75% > 50% > 25%).
Further, we found that happy faces were bettergmized than sad faces when faces
expressed an emotion with 50% or 75% intensitgnhotions with 25% intensity the
opposite was found and sad faces were better rezambthan happy faces. Results for the
intensities 50% and 75% can be explained by thedeeglumented happy face advantage.
The happy face advantage refers to the fact thgiyhtaces are more easily recognized than
other emotional expressions (e.g., Kirita & End@93; Leppanen, 2004). It has been argued
that happy faces can be easily detected on the bhaisingle feature (smiling mouth) that
distinguish the happy emotion from the others (l&m, 2004). We showed in Study 1 that
blurring and scrambling a face did not hamper dwgnition of happy faces which indicates
that happy faces might have several characterigtatsmake them easy to distinguish from
other emotions. However, the happy face advantegg@pleared when the emotional intensity
was only 25%. In fact, in these less intense ematiexpressions, sadness was better
recognized than happiness. It is known that petgpid to label neutral emotions as slightly
sad emotional expressions (Leppanen, Milders, Bellsiere, & Hietanen, 2004). Negative
emotional expressions such as sadness might besimaitar to neutral expressions (Johnston,
Katsikitis, & Carr, 2001). The less intense emai¢25% of sadness or happiness) are close
to neutral emotional expressions, and it seemspiudicipants already perceive more sadness

in those less intense, rather neutral, emotions.

Again, and in line with the literature (McClure,@), we found a female superiority
effect on the emotion recognition task. Gendermitlinteract with the variables mood,

emotional expression, and emotion intensity.

In Studies 1 to 3 we gained information about howfigural and featural information
contributes to emotion recognition and we found ¢hglobal information processing style is
of advantage compared to a local information preiogsstyle. We reported gender
differences in information processing during emmtiecognition as well as in emotion
recognition accuracy. All three studies focuseelgabn emotion recognition. However,
emotion recognition is part of a larger construthwifferent labels such as “nonverbal

decoding accuracy” or “interpersonal sensitivity”.
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2.4 Nonverbal decoding accuracy

A person is highly accurate on nonverbal decodingf‘he or she can perceive or
otherwise respond appropriately to the internakstée.g., cognitive, affective, motivational)
of another, understand the antecedents of thossstand predict the subsequent affective,
cognitive, and behavioral events that will res@i’ J. Bernieri, 2001, p. 3) on the basis of
the nonverbal behavior that is expressed by angirsion. Nonverbal behavior can be
broadly defined as “...communication effected by nseater than words” (Knapp & Hall,
2002, p. 5). Verbal and nonverbal behavior caraheays be clearly distinguished. For
instance, sign language has both, nonverbal armhlvaspects. The nonverbal aspect is the
use of gestures; however, these gestures havérectigerbal meaning and thus also have a
verbal aspect as well (Schmid Mast, Klockner, &IH2009).

Facial emotion recognition is part of nonverbalatBng because facial expressions are
nonverbal behavior. As outlined before, nonverleadling also includes the assessment of
information coming from other nonverbal behaviarslsas gestures, posture, touching
behavior (touching one-self, or others), eye gamtion, and vocal behavior (e.g., speech
rhythm, tone and volume of the voice) (Knapp & HabD02). Some of those nonverbal
behaviors are also relevant for emotion recogniti@r instance, the target’s person’s
looking behavior (direct versus averted gaze) oflnence the perception of his or her facial
expression (Adams & Kleck, 2005; Sander, Grandj&amser, Wehrle, & Scherer, 2007).
Furthermore, vocal and touching behavior has bie&ed to emotional states (e.qg.,
Grandjean, et al., 2005; Hertenstein, Keltner, #2005 cited in Oatley, et al., 2006).
However, nonverbal cues do not only provide infaioraabout a person’s emotional state,
they can help interpreting specific characteristicd behaviors of a person. For instance,
people are able to correctly assess others’ pdisoolaaracteristics (Ambady, Hallahan, &
Rosenthal, 1995), intelligence (Zebrowitz, Hall, idiy, & Rhodes, 2002a), status (Schmid
Mast & Hall, 2004), relationship types (Ambady &&yr 2002) and people can even read
others’ thoughts (Ickes, 1993) on the basis of edoal cues. Women usually do a better job
than men on nonverbal decoding tasks (J. A. HAlI81 1984, for meta-analyses).

Being accurate at decoding others’ nonverbal belmasisupposed to facilitate social
interactions in everyday life (F. J. Bernieri, 200Several standardized tests have been
developed in order to measure aspects of nonvddzalding accuracy. The already
introduced DANVA 2-AF for assessing emotion recaigni accuracy is one of them.

Another widely used test is the Profile of NonvérBansitivity (PONS; Rosenthal, Hall,
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DiMatteo, Rogers, & Archer, 1979) which measurgeison’s ability to read other people’s
intentions. Those two tests were used in Studymythesis. Nonverbal decoding accuracy
is a broad construct; tests measuring this aligityl to have weak intercorrelations (Buck,
1984) Moreover, Bernieri (2001) emphasized thdedeht aspects of nonverbal decoding
might involve different cognitive processes. Asoasequence, the question arises whether
emotion recognition tasks require the same infoiongirocessing styles as other nonverbal

decoding tasks. This question was addressed iry3tud

Study 4: How global versus local priming affect nonverbal decoding accuracy

Study 4a: Global versus local processing in nonverbal decoding

Study 4a (see section E) was conducted in ordgaitoinformation about how global
and local information processing styles affect tvamverbal decoding tasks, one focusing on
emotion recognition (measured with the DANVA 2-A&hd the other focusing on the
assessment of intentions (measured with the PON®)PONS differs from the DANVA 2-
AF in terms of different task characteristics. Q@iifgerence is the stimuli form; the PONS
consists of short film scenes, the DANVA 2-AF afi gtictures. The PONS provides always
two answer possibilities, and the content of thenger possibilities varies from item to item.
The DANVA 2-AF offers four answer possibilities thamain the same over all items.
Furthermore, the type of judgment is different. R@NS task is to assess a woman’s
intentions from her face and/or body and the DANRAAF task focus on facial emotion

recognition.

Study 4a had three major aims: Firstly, we aimeassess whether it is possible to
manipulate participants’ information processindestyby a global-local priming procedure.
Secondly, we wanted to determine how global andllpdming affects nonverbal decoding
accuracy, once measured with the DANVA 2-AF andeonith the PONS. Thirdly, we were
interested in gender effects. A female superiontyonverbal decoding was reported for
most nonverbal decoding tasks (J. A. Hall, 1978419. A. Hall & Schmid Mast, 2008) and
has been found for the DANVA 2-AF and the PONS.(evigClure, 2000; Rosenthal, et al.,
1979). We investigated whether accuracy differetet®een men and women would still
emerge within a priming group (global or local).cBase global eye movements were
positively and local eye movements negatively egldb emotion recognition accuracy in
Study 2, we expected that the global comparedadatal priming would result in relatively
better performance on both tasks. Further we hgsitkd that in the global and local group
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gender differences would not be observable anynb@eguse we think that females’
superiority is due to a use of a better strategy.

In order to examine our three goals we primed @adnts with a local or a global
information processing style by using Navon gldoahl letters. Navon (1977) letters consist
of small letters forming a big letter (sEgure 12. In the global condition, participants had
to read out loud the big letters, whereas in tiealloondition, the task was to read out loud
the small letters. The control group had to readaud letters that were written in different
fonts (not containing small letters, deigure 13. Letter reading lasted 10 minutes for all
three conditions. After the priming participantsfpemed the DANVA 2-AF and the 40 item
short version of the PONS.
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Figure 12. A selection of Navon global-local letters. The ghal letters are B, H, and J, the local

letters are G, S, and O.
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Figure 13. Sample letters for the control condition.

Results revealed that the Navon global-local prgnimdeed affected performance on
the PONS. Answering the first research questior,aam assume that the Navon priming can
be used to manipulate participants’ informationcessing. To address the second and the
third research questions, | will first focus on tlkeults for the PONS. The second goal was to
find out how the priming affected accuracy. Contrtar our expectations, it was the local and
not the global priming that boosted PONS accur@ey. third research aim was to test
whether gender differences disappear after theafoloal priming. As one can seekigure

14, women outperform men on the PONS in the contralig. Local priming did not affect
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women'’s performance which may indicate that wonmesady used the “better”, local
processing style in the control group. On men, h@awrdocal priming had an effect and
boosted their performance insofar that they reathedame performance level as women in
the local priming group. Global priming also slighthcreased men’s performance compared
to the control group (marginally significant), agidbal priming decreased women'’s
performance. Similar to the local priming condititime gender difference disappeared in the
global priming condition. This was due to the stiglimproved performance of men and the

impaired performance of women.
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Figure 14. Men and women’s proportion of correct answers infie PONS separately for the

control group, the global and the local priming cowlitions

Navon global-local priming had no impact on thef@enance on the DANVA 2-AF.
Because Study 2 provided evidence that global ggicg improved emotion recognition,
why did global Navon priming not result in betteARBVA 2-AF performance? An
explanation for that might be that the Navon prignatfifected information processing
somehow (because the PONS performance was affebtgd)ot global and local eye
movements. This hypothesis was tested in Study 4b.

Study 4b: Does Navon priming affect global and local eye movements during emotion recognition?

Study 4b (see section E) was conducted in ordexamine whether and how Navon
priming affects eye movements during the DANVA 2-Afkd to replicate that global eye
movements were positively and local eye movemeetg wegatively related to DANVA 2-
AF performance. We therefore again used the Nastberlpriming to induce a global or local

information processing style in our participante Wsed the same control condition as in
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Study 4a: Participants read out loud the letteas were written in different fonts. After the
priming, participants performed the DANVA 2-AF. Dng this emotion recognition task, eye
tracking data were gathered. We computed the sagasumes for global (interfeatural

saccade ratio) and local (fixations) informationgassing as in Study 2.

Results showed that Navon priming affected neib®NVA 2-AF performance nor
global or local eye movements during the task. iftexfeatural saccade ratio (global eye
movements) correlated positively with DANVA 2-AFrfrmance. The correlation
coefficient for fixations (local eye movements) weagative but the correlation was not

significant.

To sum up, Study 4 indicated that Navon globalHlpceming does not affect global
and/or local eye movements and has no impact oti@m@cognition accuracy. However,
PONS performance was affected by Navon primingallpaming increased performance
compared to global priming. This suggests that Mgwiming affected information
processing on a different, non perceptual leveltaatthis level might play a more
prominent role for the PONS compared to the DANVAR performance. This position will

be further illustrated in section 4.

3. Summary

| defined a number of aims for my thesis, listethi@ introduction section. In the
following paragraphs | will go through these aimsl avill integrate my thesis’ research.

My main goal was to get a better understandingp@ibechanism underlying emotion
recognition. In Study 1 we investigated the roleaffigural and featural processing on the
recognition of four emotional expressions (hapmnseadness, fear, and anger). Results
indicated that both types of information, configuaad featural contribute to accuracy,
because blurring and scrambling faces impededett@gnition of emotions compared to
intact faces. Reaction times as well as the emdagadinversion effects emphasized the role
of configural information in emotion recognitionhd& results of Study 2 went in the same
vein. Study 2 examined the influence of global uer®cal processing on emotion
recognition accuracy. Remember that the constafafobal and configural processing are
related as well as the constructs of local andifeatnformation. Study 2 showed that global
information processing positively affected emotrenognition accuracy, whereas local

information processing negatively affected emotecognition accuracy. This was only
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found for participants in sad but not for participain happy mood. In Study 4b there was no
mood priming, and we found again that global precgswas related to a better emotion

recognition performance.

Another aim of my thesis was to explore genderotffen emotion recognition and to
assess whether women use a different informatioogsising style than men when
recognizing emotions. Study 2 demonstrated thatevoand men indeed differed in their
information processing: Women used a more globdlless local information processing

style when looking at the stimuli compared to men.

A further focus lied on how the perceiver’s moodjhtiaffect emotion recognition.
Study 2 and 3 addressed this question. Effectsomichon emotion recognition seemed to
depend on the number of answer possibilities. Where were four emotions to recognize
(Study 2: happiness, sadness, fear, and angerhhydonnd a tendency in men to recognize
emotions better in happy compared to sad mood. Mimbdot affect women’s performance.
In Study 3 there were only two emotions to recogrifrmppiness and sadness) and we found
mood-congruity effects. In happy mood participasitewed a decreased recognition of the
sad, mood-incongruent emotion whereas the recogniti the happy, mood-congruent
emotion did not differ from the control group inutal mood. When sad, participants showed
a hampered recognition of the happy, mood-incongremotion compared to the control

group, but again, mood-congruent emotions weregrzed equally well in both groups.

Study 3 included a stimulus set containing emotieraressions that differed in their
intensities. A study comparing depressed patieitts wormal controls revealed that
depressed patients differed in their emotion rettagnability from the control group when
less intense but not when high intense emotions wersented (Surguladze, et al., 2004). In
Study 3, we were interested, whether induced modubalthy participants interacts with the
recognition of emotional expressions of differariensities. We did not find such an
interaction of mood with the intensity of the enool expressions; this interaction might
therefore be depression-specific and not mood-8pekiowever, the intensity of the
emotional expressions affected the happy face ddganit is a well-documented finding that
happy expressions are in general recognized mbablsethan other emotions (e.g.,
Leppanen, 2004). When the intensity of the emotierpression was low (25% of happiness
resp. sadness) the happy face advantage disappaadeshd faces were more easily

recognized.
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In Study 4a and 4b we wanted to figure out whetteican manipulate a person’s
information processing style and whether such aipudation has consequences for emotion
recognition accuracy. The manipulation was donenbaiting the participants read either the
big Navon letters (global priming) or the small aJetters (local priming). In Study 4a, this
priming affected accuracy on the PONS, a nonvatbabding task in which complex social
situations have to be interpreted. As a consequeiitee Navon global-local priming, gender
effects that are usually found in such tasks disapgd. In the control group women still
performed better than men, but this was no longeicase in the global and local Navon
priming groups. The Navon global-local priming didt affect accuracy on the emotion
recognition task DANVA 2-AF. Study 4b replicatedstlzero finding and additionally
showed that Navon priming had no effect on gloloal lacal eye movements during emotion

recognition either.

Another aim of Study 4a was to investigate whethi#erent nonverbal decoding tasks
require the same information processing style or A® mentioned before this was not the
case. The Navon priming only affected PONS ancenaition recognition performance
(measured with the DANVA 2-AF). PONS performanceswaosted after a local information
processing priming, whereas in Studies 2 and 4dbegenie for a positive relation between
global processing and emotion recognition accuveay found. However, because Navon
priming did not affect eye movements during emotecognition, we think that Navon
priming affects information processing on a diffarhigher level that is not perceptual. As

mentioned before, this point of view will be furtrdéscussed in the next chapter.

4. Integration: Toward a new two-level processing model

Previous models such as the Brunswik lens model-MLP and the configural model
only take some of the aspects of information prsicgsduring emotion recognition into
consideration. My thesis’ research cannot be feithbedded in those models.

For instance, the Brunswik’s lens model (Brunswi®56) does not focus on
information processing per se, but describes tipgreeiver has a limited number of more or
less reliable cues available. The interpretatiothe$e cues then results in an accurate or
inaccurate judgment about a target person. In ataimkd test (such as the ones we used in
my thesis), normally less information is availathlan in a natural environment (e.g., only the
face) and information from the body or the voice et well as situational factors cannot be

taken into account. This is likely to bring accyraown. In contrast, information in
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standardized tests might be more specific andifedevant information is presented. This
might reduce ambiguity and increase accuracy. &hg inodel emphasizes that judgments
are influenced by the amount and type of the alvklaues, but also if and how those cues
are perceived and interpreted by the decoder. Todehdoes not specify how different cues
must be perceived and interpreted in order to fannaccurate judgment. This has been
addressed in the configural model and the FMLP.

The configural model (Calder, et al., 2000) andRh&P (Massaro & Cohen, 1990,
1993) are especially relevant for embedding theifigs of Study 1. The configural model
stresses the role of configural information wheltbasFLMP accentuates the role of featural
information in emotion recognition. Overall, out@aupported the configural model,
although featural information also contributedtte torrect recognition of emotions, and for
some emotions (e.g., fear) to an even larger ettvamt configural information. The
configural model is primary concerned with the wailsimformation contained in the cues and
distinguishes between featural and configural Visifarmation. It remains unclear how the
perceived cues are integrated and interpreteddpeiceiver after the visual perception. The
FLMP focuses more on further processing steps.FIIMP assumes that only featural
information will be gathered on the perceptual I¢bet remember that we showed in Study
1 that configural information is more importanthig visual featural information is further
processed; the information is evaluated, and a eoisgn of the gained featural information
with a prototype of emotion occurs. Finally, fealunformation is integrated. The FLMP
does not provide alternative routes for processif@gymation during emotion recognition and
it is not possible to explain individual differersce emotion recognition accuracy with this

model.

Taken together the models give evidence that infdion processing might occur on
two different levels, a perceptual one (which is thcus of the configural model) and a
higher processing level (which is the main focuthef FLMP). Although different models
have been postulated in different research fietdsdbing the process of social perception
and judgments, none of them can be used to fullyeehthe findings of my thesis. Hence, |
propose a new two-level processing model for ndmaledtecoding that will borrow some
ideas from the existing models. This new model diess the occurrence of global and local
processing on a perceptual and a higher proceksiey Results from Studies 2-4 will be
embedded, as well as other studies that contributee understanding of information
processing on the two levels.
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The assumption that information processing occarsvo levels is supported by our
findings in Study 4. Study 4a indicated that gladwadl local information processing styles
have different impacts on accuracy in differentverbal decoding tests. Local Navon
priming, compared to global Navon priming, boosteduracy in the PONS. The priming
failed to influence emotion recognition (DANVA 2-Aperformance, although we found in
Study 2 that global information processing was fpedly and local information processing
was negatively related to emotion recognition agcui(measured with eye tracking). Study
4b replicated that Navon global-local priming dmt affect emotion recognition accuracy.
We further demonstrated that the Navon primingadét not influence global and local eye
movements, but that global eye movements wereipelsitcorrelated with DANVA 2-AF
performance. This indicated that the priming ditl manipulate global versus local
information processing on a perceptual level (fflménce on eye movements). This does not
imply that the Navon priming had no modifying etfea global versus local processing.
Remember that the priming had an effect on PONf#&peance (Study 4a). In order to
explain this, | propose a further processing levieich a) is not perceptual, b) is crucial for

PONS accuracy, and c) might be influenced by theoNgriming.

But what exactly is this further processing lev@l® data do not provide information
with regard to the exact nature of the impact eftavon priming on information processing.
It is possible that Navon priming influenced whatll the higher processing level. This
refers to a later processing state that deternfioasglobal versus local information is

integrated. More arguments for this assumption f@ilbw in the section 4.4.1.

To summarize, | suggest that global and local m&tron processing might occur on (at
least) two different levels. | call those procegdevels the “perceptual processing level” and

the “higher processing level”. The two levels voé described in the following sections.

4.1 The perceptual processing level

Global and local processing on the perceptual Iefers to the type of visual
information to which a perceiver pays attention whaoking at a stimulus. Global visual
information refers to the spatial relationships &mthe interconnection of cues. Moreover, a
holistic, Gestalt-like visual representation otfiansilus is formed. Local visual information
lies in the cues itself; the detail informationtibdse cues is of interest. Consequentially, a
perceiver who looks at the global information wodtla lot of eye movements between

important cues in order to understand how thisrmftdion is interconnected. Global visual
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processing would allow a person to form a more aljgGestalt-like visual image of a
stimulus. A perceiver who is engaged in local petaal processing will gaze longer at
detailed information in order to gain an exact pretise image of it. Interfeatural saccades
will be less frequent. As a result his or her visoege of a stimulus will be more

fragmented but it will also contain much more deteompared to the global visual image.

4.1.1 Measuring information processing on the perceptual level

A way to assess a person’s global versus localnmdtion processing on the perceptual
level is by means of eye tracking (as was dondudi8s 2 and 4b). By looking at eye
movements we gain correlational data with nonvedeabding measures. Study 2 showed
that mood influences global eye movements (morkajleye movements in happy compared
to sad mood). This suggests that information pingon the perceptual level can be
manipulated. Another way to influence eye movemantght be the use of a dot-tracking
paradigm: Participants would be instructed to fatwes visual attention on a dot that moves
on a face picture. This dot could simulate a gl@zdh by jumping from features to features,
or a local path by staying for a longer time onfédmmal features. Participants would therefore
learn to scan the picture in a specific globalomal way. The dot-tracking might serve as a
priming for global and local eye movements andipigdnts might take on the same global or
local scan path on the following emotion recogmitiask. Note that this is not yet an

established manipulation, and research is neededtler to validate that procedure.

4.1.2 Perceptual information processing in my thesis’ studies

Global versus local information processing on teeceptual level has been found to
influence accuracy on emotion recognition (glolralcessing is positively and local
processing negatively related to accuracy, Studliesd 4b). | conclude that emotion
recognition accuracy is sensitive to global vetsagal information processing on the
perceptual level. The role of perceptual processtyigs in other nonverbal decoding tasks
remains unclear and needs to be investigated thefustudies.

The perception is the first encounter with a stusulnformation processing on the
perceptual level occurs therefore first. The infation collected during this first processing
level determines which kind information will be @ahle for further cognitive processing
and elaboration. More precisely, it determines Wwlea more global or local image will
serve as a basis for the further elaboration peoadsch will then result in forming a
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judgment (the recognition of the emotion). Thigher elaboration process will occur on the
higher processing level.

4.2 The higher processing level

In a next step, the visual image gained duringogreeptual processing level is further
processed in a global and local way on a highergssing level. Global higher level
processing includes an integrative, holistic preagbkich occurs in a more automatic,
heuristic way, meaning that judgments (e.g., tharget person’s face expresses a happy
emotion) are based on an unspecific, overall ingpo@s Local higher level processing refers
to a more systematic and analytic way to processrmation. Details in the information will
be constituently processed and resulting judgmeilitée deliberate. Note that global and
local processing on the higher level is somewHated to the central route (in case of global
processing) and to the peripheral route (in cadecafl processing) defined in the ELM (Petty
& Wegener, 1999). Remember that the aim of the Ela8 to describe processing routes

during attitude change (see section 2.3.1.).

4.2.1 Measuring information processing on the higher level

Higher level processing might also be manipulalyienood priming as it has been
found that mood affected the choice of the proogssiute: Bless et al. (1990) showed that
happy people tend to use the peripheral route &jloigher processing) and sad people tend
to use the central route (local higher processiAghther way to influence a person’s higher
level information processing style might be by addcognitive load to a task. This cognitive
load limits a person’s cognitive resource and cquilzent him or her from processing
information in a deliberate, local manner. A furtpessibility to manipulate higher level
global and local information processing is to gipecific instructions to the participants.
This method has been used in the domain of decmiking. Halberstadt and Levine (1999)
formulated explicit instructions for the field oédision making. Adapted to nonverbal
decoding the following instruction could be givertie global group: “We are interested in
the benefit of an overall impression for nonveiljbdigments. Therefore we would not like
you to think about and analyze your reason for mgkiour judgments. Instead try to make
your judgments based on your first instinct.” Tekoitly instruct participants to process
information locally one could give the followingsinuction: “We are interested in the benefit
of reasoning processes in nonverbal judgments.eftver, we would like you to think about

and analyze the reason why you make your judgnR®ease list your reasons on a paper.” In
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order to check the information processing manipaatone could analyze how fast the
emotions were recognized. Global higher level pssitey is supposed to be faster than local
higher level processing. This is because the fotesals to a more automatic, heuristic, and
therefore fast response and the latter evokes ladeld@berated and time-consuming reaction
(Horstmann, Hausmann, & Ryf, 2009).

Navon global-local priming might also affect infaatron processing on a higher level.
However, this still needs support from empiricalagao far we only have evidence that
Navon global-local priming does not affect inforioatprocessing on the perceptual level
from Study 4b.

4.2.2 Higher level processing in my thesis’ studies

There is evidence that global and local processimthe higher level has impacts on
nonverbal decoding accuracy. Based on the assumibigd the Navon global-local priming
has effects on the higher processing level, ondéintignclude from Study 4a that the PONS
is more affected by this higher processing levahtthe DANVA 2-AF. However, | do not
belief that the DANVA 2-AF or emotion recognitionauracy is not at all affected by higher
level global and local processing. In the sectighrdsearch will be cited that provides
information about factors that might influence imf@mtion processing and accuracy in
nonverbal decoding tasks. This will show that thpact of global versus local higher level

processing on nonverbal decoding is highly depenadie@ number of task characteristics.

Summarized, | postulate that information can begseed globally and locally on both
levels, the perceptual and the higher processiej ([seerigure 15. Both kinds of
information are processed simultaneously. On tmegpeual level, people perceive global
and local visual information but will use relatiyehore global or local information. The
same is true for the higher processing level: pedgfer in their degree of global and local
higher level processing, but both can occur astraee time. Thus, it is a question of

weighting and not of either or.

Although processing on the perceptual level presdigher level processing, | assume
that both levels can influence each other. Fromteom-up perspective, | suggest that
information processing on the perceptual leveliafices higher level processing. Dependent
on the relative amount of global and local vismébimation gathered on the perceptual
processing level, different visual information eassible for further elaboration. Although
this still has to be investigated properly it sedogscal that different visual information will
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be processed in different ways on the higher psiogdevel. More global visual images
would facilitate an integrative process, becausdriterconnections and relationships are
already present in the visual image. A detailedyamaof features would be more difficult,
because this information is less represented iglthigal visual image. In contrast, more local
visual images would facilitate a further detailelgsis of single components. An integrative
process would demand more cognitive effort, becausere holistic image is less available

in a local visual image and still has to be created

One could also adopt a top-down perspective: GasebClore (2002) suggest that if
someone adopts the mode of global processing omigher processing level (e.g., because
of happy mood) he or she might rely on the easieessible type of information on the
perceptual level. In some cases (for example iratsically structured figures) global
information might be more easily accessible (Gagp€ltore, 2002; Navon, 1977), however,
| think that when there is a typical local cue {sas a smiling mouth in the case of a happy
facial expression) this local information mightrnere salient. Under other circumstances, a
local higher level processing mode might also eidiocus on more salient information. If a
task is complex and demands a lot of cognitivergfioperson might have to engage in local
higher level processing in order to master the.tllskvever, cognitive resources might not be
sufficient to process a big amount of visual infation and the person might therefore
choose to solely focus on the most salient cuegctwhight be the global from or specific
cues, see above) and might then process a smalierwshsalient visual cues deliberately on

the higher processing level.
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1. Perceptual processing level 2. Higher processing

level

Which kind of visual information How is the visual information
does a person pay attention to? further processed?
global — / global
local — T local

Figure 15. A new two-level processing model for information pcessing in nonverbal decoding.
Information processing occurs first on the perceptal then on the higher level. On both levels
information can be simultaneously processed globglland locally with a weighting on one of the

processing styles.

4.3 Mood and gender effects on the two processing levels

Previous research showed that happy comparedltpasticipants adopted a more
global view on the perceptual level (Gasper & Cl@@02). This was found with regard to
the perception of hierarchically structured figuggsnchi & Palmer, 1982). Study 2 of my
thesis revealed that this is also true for emotemognition. Happy mood resulted in a more
global information processing style compared torsadd. As outlined before, mood might
also influence higher level processing (e.g., Blesal., 1990; in the domain of persuasion).
Concerning nonverbal decoding, there is also ewddor an influence of mood on higher

level processing.

Ambady and Gray (2002) provided evidence that ndvaledecoding accuracy is
influenced by the perceiver's mood and by the higitecessing level. The authors were
interested in information processing during a nobakdecoding task in which the type of

relationship between two people had to be asséss@antic relationships, platonic friends,



57

or strangers). They first showed that sad moodedkas high scores on a depression scale
were related to a decreased ability in decodiraficeiship types. Secondly, according to the
idea that sad mood is related to local, delibgpabdeessing (e.g., Bless, et al., 1990) they
assessed whether this deliberate processing styhey(terms local higher level processing)
was responsible for the poorer nonverbal decodicgracy in sad mood. Ambady and Gray
assigned their participants to one of three comati Sad mood with cognitive load, sad
mood without cognitive load, or a control conditi@ognitive load was supposed to hinder
deliberate processing (or in my terms: local higbeel processing). All three groups then
judged the type of relationships between two pedpléne with their hypothesis, sad mood
only hindered nonverbal decoding accuracy in theagnitive load condition. Sad
participants with cognitive load (who were suppotete prevented from deliberate
processing) performed on the same level as theaarup. We do not know whether and
how cognitive load would affect participants’ nonval decoding accuracy when in a neutral
or positive mood. It might be possible that cogreitioad affected participants’ mood (e.g., by
fading away their sadness) and they therefore pagd on the same level as the control
group. There is still a lack of studies examiningath effects on higher level processing

during emotion recognition or nonverbal decoding@meral.

Besides mood, also gender seems to influence himnmation is processed on both
levels. When it comes to the perceptual level, esehevidence from Study 2 that men and
women differ in the use of global and local proaggsluring emotion recognition. Women
processed information more globally and less lgaadimpared to men. G. B. C. Hall and
colleagues (2003) found that also brain activatidfered between men and women during
emotion recognition. The activation differences$ha brain areas suggest that women process
information more automatically and therefore mdadbglly on a higher processing level (see
section 2.3.2).

4.4 Task characteristics and their effects on information processing

The following sections present an overview ovefedént variables and task
characteristics that might influence global andalanformation processing on the perceptual
and on the higher level. I will further outline hakese variables are linked to decreased or

increased nonverbal decoding accuracy.
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4.4.1 Stimulus and answer option complexity

As discussed before, there are some preliminarg finat Navon global-local priming
has an impact on higher level processing. Becaas®mNpriming affected only PONS but
not DANVA 2-AF performance, one could conclude tfmaitthe PONS higher level
processing strongly matters (local is better thaba) whereas higher level processing plays
a less prominent role in emotion recognition. Idesrto interpret why one test was affected
by the Navon priming and the other was not, oneishiake a closer look to the task
characteristics. Remember that in the DANVA 2-AFoéions have to be recognized whereas
in the PONS the task is to assess intentions. Tdrerévo further salient differences between
the PONS and the DANVA 2-AF concerning the comgieaf the stimuli and the answer
options. Stimulus complexity differs because giitfures are used in the DANVA 2-AF, and
more complex film scenes in the PONS. The answeomgpare always the same and easy to
categorize in the DANVA 2-AF, in contrast, in thORS the answer options change between

items and contain complex social situations.
The role of stimulus complexity

The role of stimulus complexity in information pessing can best be demonstrated by
studies that used Navon global-local priming. Maaad Lewis (2002) and Lawson (2007)
both looked how Navon priming affected face idgmtécognition. Macrae and Lewis found
an influence of Navon global-local priming on faeeognition. In line with their hypothesis,
global Navon priming boosted face identity recognit Lawson could not replicate this
finding; Navon priming did not affect face identigcognition in their studies. Taking a look
at the methods reveals that Macrae and Lewis used complex stimuli than Lawson.
Macrae and Lewis presented a robbery film scengartitipants had to identify the robber
after the Navon priming, whereas Lawson exposeticgaants to still pictures, and then
again, participants had to recognize the identfity person after the Navon priming. Navon

priming affected face identity recognition only wh&timuli were complex.

Study 4 indicated as well that stimulus compleriigy interact with Navon priming.
We were the first to examine how Navon global-lqoaning affected emotion recognition
and other nonverbal decoding. As shown in StudyNéaon priming only affected accuracy
when stimuli were complex (film stimuli in the PON&d not when they were simple (still

pictures in the DANVA 2-AF). Because Navon primimgbably affected higher level
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processing, one might conclude that stimulus coriyl@eeds to be considered when
examining global-local processing on the higheelev

The role of answer option complexity

The PONS has a complex answer system, because ajswver options vary from item
to item and b) the answers contain complex sottiztsons. The DANVA 2-AF, in turn has
a much simpler answer system including always #meesfour emotions. These differences
between the two tasks could also explain why Nguwaming differentially affected the
PONS and the DANVA 2-AF. But how could the answegti@n complexity interfere with

information processing?

The complex PONS answer system might require magaitive resources during the
test compared to the simpler answer systems usiaalhd in emotion recognition tests. For
the PONS test it is therefore of advantage to keelotal processing mode in which the
detailed answer options can be taken into accéuihe more automatic, global processing
mode it would be difficult to handle a complex aeswystem, one would not be fully aware
of all aspects of the possible answers. For the WAR-AF less cognitive resources might
be needed, and this test might be less dependeheappropriate higher level processing
style. If the reasoning is true that the PONS detsamore cognitive resources than the
DANVA 2-AF, the PONS would be more affected by aidalial cognitive load coming from
other sources. Under cognitive load, participaats ot solely focus on the main task (e.g.,
nonverbal decoding) but have to share their cognitesources. As a result, deliberate, local
processing would be hampered. So, cognitive loattiabherefore hinder local processing on
a higher level which in turn should affect PONSfpenance negatively. There is indeed
evidence that cognitive load and deliberation affemverbal decoding accuracy. The
following sections will provide more direct evidenfor that.

4.4.2 Cognitive load and deliberation

The role of cognitive resources during PONS pertoroe has been investigated by
Phillips, Tunstall, and Channon (2007b). The awgheported that cognitive load decreased
PONS performance. In a following study Phillips aatleagues (Phillips, Channon, Tunstall,
Hedenstrom, & Lyons, 2008) found that cognitiveddendered emotion recognition
accuracy as well. More precisely, the more ansyé&ons were provided (two, four, or six
categories of emotional expressions) the more ¢niwpnance was affected by cognitive load.

This shows that not only the complexity, but alse amount of the answer options is
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important. Or, one could say that adding answepoptmade the answer option system more
complex. Summarized, Phillips and colleagues shawatthe more complex the answer was

the more performance was affected by cognitive.load

Tracy and Robins (2008) searched for effects ohitivg load and of deliberation on
emotion recognition. Cognitive load hampered ohby tecognition of fear, sadness, and
surprise but not the recognition of other emotismsh as anger, contempt, disgust, happiness,
and pride. In order to examine the influence ofthtion on emotion recognition, Tracy
and Robins (2008) instructed participants eithatdiiberate about their decisions or to rely
on their first impression when doing an emotioroggation task. For some emotions but not
for all, deliberation boosted emotion recogniti@rfprmance: Anger, fear, sadness, and pride
were better recognized when participants wereuntgd to deliberate about their response
compared to the condition were participants wesé&rurcted to form a first impression. The

recognition of contempt, disgust, happiness, amprse was not affected by the instructions.

Cognitive load decreased performance on the PONS@ammotion recognition and
deliberation increased the recognition of certamo®ons (Phillips, et al., 2008; Phillips, et al.,
2007b; Tracy & Robins, 2008), which can be takeevadence that both task performances
are dependent on higher level processing anddhat, Ideliberate processing seems to be the
favorable higher level processing style. One casislime that higher level processing has
more impact on the PONS than on the DANVA 2-AF,auese in the latter not all but only a
selection of emotions were affected by cognitiveadl@and deliberation.

4.4.3 Motivation

The role of motivation on judgment accuracy hagmdg been debated. If motivation
helped to decode other people’s nonverbal behawiwectly, this would imply that people
know which cues are relevant for judgments and tointerpret them. However, most
studies found that motivation cannot boost nonvetbaoding accuracy. J. A. Hall, Blanch,
Horgan, Murphy, Rosip, and Schmid Mast (2009) shibimel 1l experiments that a person’s
motivation to form accurate judgments did not inyerdis or her scores on nonverbal
decoding tasks. Accuracy motivation was manipulatgdg five different methods: (1) by
the encouragement to try hard versus no instruc(®rby monetary incentives, (3) by either
announcing that accuracy would be assessed (motivadndition) or by exposing
participants to the stimuli without forewarning (hmotivation condition), (4) by an ego

motive (manipulating the accuracy relevance forgaeicipant, e.g., by saying that the test
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score is related to the participants’ intelligenesd (5) by a reframing of the task
instructions in a female-relevant or male-relewaay (which should motivate women or men,
respectively, according to the test frame). Nonakdecoding was measured by different
tasks including the PONS, the Interpersonal Peimeftask (IPT; Archer & Constanzo,
1987), and non published tasks in which the physigpearance of people had to be recalled,
or in which the hierarchical status of people labtlé¢ assessed. Motivation did neither affect
accuracy in the individual studies, nor on a metahsis of the 11 studies. A few studies
showed that motivation can affect a person’s judgraecuracy (e.g., Klein & Hodges, 2001;
Neuberg, 1989), but this seems to be restrictedsics including verbal information (J. A.

Hall, 2009).

Whether and how motivation affects information @sging is not clear. One might
assume that a person who is highly motivated adojusal processing mode on the
perceptual and the higher level. A high motivatedspn may not want to miss any detail that
might help him or her to make a correct judgmem.dd she might therefore look for detailed
local information in the stimuli and deliberatelyopess this information on the higher level.
Because motivation did not affect nonverbal decg@iocuracy, there is also the possibility
that motivation does not affect information protegsystematically. More precisely,
motivated participants use the cues that they ssgpmbe the most relevant for nonverbal
decoding. Participants might differ in their befigfbout the most important cues and high
motivation might therefore not result in a speaifitormation processing style. Further
research is needed to clarify the implicationsaihfy highly motivated on information

processing during nonverbal decoding.

5. Future Directions

My thesis not only gave answers to some researebtigms but it evoked as well new
guestions that will have to be clarified in theuit. For instance, further research is needed to
test whether and how PONS performance is affeggadfbrmation processing on the
perceptual level, namely by global versus localmgeements. The role of stimulus and
answer option complexity on information processang accuracy also needs further
examination. Furthermore, effects of the Navon gldbcal priming on the two processing
levels have to be clarified. The following paradragive some rather rough ideas for

possible future studies.
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5.1 Investigating effects of stimulus complexity on the perceptual
processing level

Studies 2 and 4b showed that performance in emogicrgnition tasks was sensitive
for changes in information processing on the pert@pevel. It remains unclear whether and
how processing on the perceptual level influencesemmomplex tasks such as the PONS. A
study could be conducted that retrieves a) the atnpiaglobal and local perceptual
processing on the PONS and b) the influence ofudtismcomplexity on global-local

perceptual processing.

Point a) could be examined by the use of an ep&draduring the PONS test. Point b)
could be addressed by the use of different versabitize PONS test, the PONS film scenes
test and the PONS picture test. The PONS pictstedtéfers from the PONS film scenes test
only with regard to how the stimuli are presentéd;task itself remains the same. The PONS
picture test consists of screen shots from the P@IMScenes test. The picture test is less
complex than the film test because the dynamiamétion is absent. When comparing eye
movements from the PONS film scenes with those fitoenlPONS pictures, one could reveal

whether the complexity of the stimulus materiakafé processing on the perceptual level.

| propose using a within-subjects design in whiothliests would be presented to the
participants. Half of the items would be presentegicture form the other half in film form.
Film and picture items would be randomly exposetth&participants, both during 2 seconds

for example.

If stimulus complexity does not play a role for @etual processing, global and local
eye movements would not differ between the two P@#¢&. Note that it remains to define
how global and local eye movements might look bkethe PONS stimulus material, because
it does not only contain face, but also body stimwdcal features could be defined as the
parts in the PONS where participants most oftekddaat. Similar to Studies 2 and 4b, global
processing could refer to the amount of perfornrmeerfeatural saccades.

5.2 How does answer option complexity affect the perceptual

processing level?

The complexity of the answer option system mighteheonsequences for information

processing on the higher processing level: A higioijplex answer option system might
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demand cognitive resources which could elicit aeriocal processing mode on the higher
level. This in turn might influence on the percegtievel processing. Because cognitive
resources will be needed for a local higher levetpssing, one might expect that only the

most salient information would be gathered.

In order to test how answer option systems affgcrimation processing on the
perceptual level participants could perform onaedhginal DANVA 2-AF, and once the
DANVA 2-AF stimuli presented together with the POBISswer system. The task would then
be to indicate the target person’s intentions astdamread his or her emotions. For example,
a sad facial expression from a DANVA 2-AF pictureuld be presented with the two PONS
answer options (e.g., “returning a faulty item tstare”, and “trying to seduce someone”). |
propose a within-subjects design in which halfref DANVA 2-AF items would be
presented with the original answer system, hathefn with the PONS answer system, the
order of the items would be randomized. In orddotk how global and local information is
processed on the perceptual level, eye movemeid beuecorded. Eye movements on the
original DANVA 2-AF (to recognize emotions havinguir answer possibilities: angry,
fearful, sad, or happy) could then be compared/éoneovements on the modulated DANVA

2-AF test (assessing a person’s intentions).

If the complexity of the answer option system iefiges information processing on the
perceptual level, eye movements would differ betwibe two tests. | hypothesize that when
looking at the DANVA 2-AF in combination with theare complex PONS answer system,
participants would use the more salient informatiothe faces, because they have restricted
cognitive resources. Compared to the original DANXAF test, one might expect longer
fixation on the eyes in the case of fearful faceisl¢ open eyes is a typical fear feature), in
the case of happy faces the mouth (a smiling misughtypical happy feature) might be gazed
for a longer time. Anger and sadness have lessdlyfaatures, which makes it difficult to

predict whether and how eye movements would difégween the two tests.

This experimental design would not allow lookingpatformance on the tests (at least
not for the modulated DANVA 2-AF), but we would dirout whether differences in the

complexity of an answer option system affect petwapnformation processing.
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5.3 Exploring the effect of Navon global-local priming with fMRI

In order to better understand the effects of Naglobal-local priming on the two
processing levels one might conduct a fMRI studheWit comes to perceptual processing it
has been found that the left hemisphere is mor@ved in local, part-based processing,
whereas the right hemisphere is more active inajJatthole-based processing (e.g., Rossion,
et al., 2000). The limbic system seems to be ire@iw higher level processing: Limbic
activation has been related to fast and automadicgssing of emotional expressions, in my
terms with global higher level processing (Dama%f94; Ledoux, 2000).

In order to investigate the effects of the Navawbgl-local priming on the two
processing levels one might prime participants wither a global or a local processing style
and let them perform an emotion recognition tadkRIFdata would then show whether the
Navon priming affected right and left hemispheriaetivity (the perceptual processing level),
and / or limbic activity during emotion recognitigime higher processing level). In line with
my assumption that Navon priming affects informatmwocessing on the higher but not on
the perceptual level, | would expect that the pngraffects the activity in the limbic system.

Right and left hemispheric activity should not h#iuenced.

6. Significance

With this thesis | provide further information camning the mechanism that underlies
the accurate assessment of other people’s emaihthe influence of mood on emotion

recognition. This knowledge is significant and intpat for application.

Our findings clarify the role of global and locaférmation processing on emotion
recognition and therefore help to understand tliedying mechanism. This is a first step for
towards the development of a training tool in emtiecognition accuracy. But why should
we be interested in training people in accuratetemaecognition? Emotions have social
functions. For instance, certain emotions fac#itateractive behavior and the bond of social
contacts (e.g., love, desire, gratitude) wherelasramotions are more considered to help
maintaining or restoring relationships as a restfacing a threat to the relationship (e.g.,
jealousy, anger, amusement) (see Keltner & Krif§8lfor more details). However, if other
people cannot recognize those emotions, the enwlii@e their social function and the
quality of relationships might decrease. Theradeed a correlation between emotion

recognition accuracy and relationship well-beingrtGn, et al., 1999). Because of the
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correlational nature of these findings we do naiwmnwvhether training would increase the
guality of a relationship. Research that invesigathether or not being accurate in

recognizing other people’s emotiotsusegelationships of better quality is therefore nekde

A further argument for the need of emotion recdgnitraining comes from studies in
the domain of work psychology. High scores on a@cyiin emotion recognition tasks have
been linked to higher annual salary increaseslé@sparsons, also automobile salespersons
with high emotion recognition abilities sold mowes compared to those who had low
emotion recognition abilities (Byron, TerranovaN&wicki, 2007). Moreover, Elfenbein,
Foo, White, Tan, and Aik (2007) showed that betgtaption recognition is linked to better

and more effective negotiations.

Emotion recognition training might also be usefu people suffering from mental
disorders. Mental disorders (e.g., depression, apachizophrenia, and autism) are linked
with problems in social functioning and patienteeafshow decreased emotion recognition
accuracy (e.g., Baron-Cohen, Wheelwright, Skinkttin, & Clubley, 2001; Heimberg,
Gur, Erwin, Shtasel, & Gur, 1992; Lembke & Kett2002; Surguladze, et al., 2004).
Reduced emotion recognition ability can resultriobtematic social behavior such as
inappropriate reactions to other people’s emotidhss can elicit negative reaction in
significant others. Family and friends might rebilé patient and the patient might therefore
lose the support of his or her social environmBeiond that, depressed patients emotion
recognition accuracy of negative emotions is ancatdr for depression severity and
depression persistence in the sense that the mameynced the emotion recognition
impairment is, the more severe is the depressidritanless likely is fast regeneration (Hale,
1998). This might have crucial consequences, beddgsability to recognize other person’s
nonverbal cues is important for a successful ther@gerts, Bouhuys, & Van den
Hoofdakker (1996) showed that impaired communicatio the nonverbal level between the
patient and the psychiatrist might result in pd@rapy outcome.

Good nonverbal decoding is therefore importanbfath, patients and therapists. And
emotion recognition accuracy is linked to more gssdn relationships and jobs.
Consequentially, there should indeed be an intéoed¢velop a training tool in emotion
recognition or in nonverbal decoding in generalt: Bt possible to train nonverbal
decoding?
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For emotion recognition there are some indicatibasit is indeed possible; for
instance, by going through an education as a FA&®rc This education was developed by
Ekman and Friesen (1978). Learning FACS coding s¢et one learns to detect the facial
action units and their meanings. However, thisiker time consuming and it is above all
used for scientific purpose (e.g., by behavioradrststs or computer scientists). Recently
another possibility to train emotion recognitiora@cy has been developed, the Frankfurt
Test and Training of Facial Affect Recognition (FEMBOlte, et al., 2002). The FEFA is a
computer-based program in which emotions have t@tagnized on the basis of
photographs of either whole faces or eye regiohs.domputer program gives visual and
acoustic feedback about the accuracy of a judgnifeart. answer is incorrect the program
provides an option to ask for a description of¢haracteristics of the emotional expression
and further explains in which situation such an gamomight be experienced. This training
method has been so far found to improve autistopleés ability to recognize emotions
(Bolte, et al., 2006) and is (not yet) used tonttaealthy people or other clinical samples on
emotion recognition. Using the results of Studgr@e could develop a training that is not
based on giving feedback. Study 2 showed thatlzafjleye scan path is favorable for
emotion recognition. Emotion recognition might géfere be trained by teaching people how
to process information best on the perceptual l&eé could imagine the dot-tracking

paradigm described in section 4.1 to realize staihing.

It is rather promising that emotion recognitionligiles can be improved with training.
However, trials to train other nonverbal decodingvded more equivocal results.
Zuckerman, Koestner, and Alton (1984) showed tfzéting can help to detect lies, but only
in the person that was used as target person dimngaining, it could not be applied to
other people. For the PONS, no clear training athgas were found so far. The clinical staff
of a mental health center was trained during 9Quies on the PONS. However, overall
performance did not improve (Rosenthal, et al. 9)9@p to now, most training has been
done on the basis of performance feedback. Insteedcould provide an appropriate
information processing strategy to the participaBtsdy 4a showed that for assessing a
person’s intentions, performance could be imprdwethe local Navon letter priming. This
indicates that there is indeed possibility to tr@iiner nonverbal decoding skills through the
manipulation of information processing. Remembat thfferent nonverbal decoding tasks
might require different information processing ety This might be a challenge to solve
when developing a training program and maybe sésalatrainings have to be disposed in

order to improve a person’s general nonverbal degogccuracy.
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A further focus of my thesis was how mood affenfsiimation processing and emotion
recognition accuracy. This research may have maldtnplications as well. For instance, for
justice it is important to be aware of mood effemigudgments: A judge’s mood could
influence the final sentence. Positive mood coeétilto more global judgments about the
accused and less detailed information would theedfe considered. Furthermore, there
might be a tendency to only see positive expressiothe accused’s face. Negative mood, in
contrast, could result in a more local and anadicocessing of information and the judge
might see more negative facial expressions in teased. So, a judge would consider
different information in positive versus negativead and the judgment would therefore be
biased. An example comes from Bright and Goodmalatidmty (2006) who showed that
emotions like anger and disgust might lead to adrigate of sentencing. A similar biased
judgment could occur in a job recruitment situatidrhappy recruiter might use more global
information and might see more positive expressior applicant, and in turn, a sad
recruiter would rely on more local information aasla result see more negative expressions
in the applicant. Here again, the recruiter’s juégitrand the hiring of the applicant might be
dependent on the recruiters mood. The mood-asnraton theory (Schwarz, 1990)
emphasizes that being conscious about the own moeddhat this mood could influence
one’s judgments can revoke mood effects. Theraf@ré&nowledge about how mood affects
emotion recognition is important in order to makejple aware of it and, as a consequence,

to give them the possibility to reduce mood evokiges consciously.

To sum up, the studies of my thesis helped to ¢ettier understanding of the processes
involved in nonverbal decoding, especially in emotiecognition. These finding are of
interest when it comes to the development of tngimn nonverbal decoding. My thesis
additionally clarified the influence of the peroeils mood on emotion recognition. The
gained knowledge about mood biases is of signiiean work domains, in which mood-

biased judgments would have crucial implicationg.(gustice, human resources).
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7. Glossary

Configural information: Configural information include first-order relatial properties that
help to identify a form as a face (two eyes abomnese above a mouth) and second-
order relational properties referring to the indationships between different feature
positions (e.g., how far the distance betweenwlredyes is) and help to distinguish

between different faces.

Emotion recognition accuracy.: Emotion recognition accuracy in my thesis is thiditg to
correctly recognize emotions in others on the bafsikeir facial expressions. This

ability is part of a larger construct called “nonval decoding accuracy’.

Featural information: Featural information in a face refers to the infation that lies in

separate facial cues. The facial cues are the thespse, and the mouth.

Global information processing: Global information processing on the perceptuatlieefers to
a focus on the interconnections between featuresyarall, Gestalt-like visual
impression is gained. Information can be procegsaahlly on the higher level, it
occurs automatic and fast. The judgments resultorg that process are based on an

unspecific feeling.

Local information processing: Local information processing on the perceptuagl®ccurs

when local, detailed visual information is systeicadly gathered. On the higher level

local information processing is characterized systematic and constituent processing

of the visual information. A lot of cognitive effois put in the information processing in

order to form well deliberate judgments.

Mood-congruity effects: Mood-congruity theories suggest that mood makesdimmngruent
information more accessible. As a consequence |@@&ogad mood show a negative
bias and recall more easily sad, thus mood-congiatarmation than happy, mood-
incongruent one, also they judge situations mogatneely than people in happy mood.
People in happy mood show a positive bias and rdreehmappy information more

easily and their judgments are more positive.

Navon global-local priming: Navon global-local priming is used in order tonpei participants
with global or local information processing styl@sseries of hierarchical constructed

figures (big letters that are composed of smatikie) are presented to participants. In
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order to induce a global information processindestihe big letters have to be read out
loud during 10 minutes. Reading out loud the she#iérs is supposed to induce a local

information processing style.

Nonverbal decoding accuracy: Nonverbal decoding accuracy refers to the akiditynderstand
and read other people’s nonverbal behavior (eagtuges, mimic, tone of voice) in

order to react appropriately to it.
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Abstract

We studied the role of featural and configural ps®sing on emotion expression recognition.
Twenty-four participants identified emotion expiess (happy, sad, angry, and fearful) of 24
pictures of faces. Stimuli were presented in tliflerent modalities (intact, blurred, and
scrambled) and in two orientations (upright ancemed). Blurred faces contain configural
and scrambled faces featural information, whilesnsion is known to selectively hinder
configural processing. We found that the role affgural processing in expression
recognition is more pronounced than featural preiogs as suggested by both
discriminability measure (A’) and RTs. In fact, @crbled expressions showed slower RTs
than intact and blurred faces and inversion draratyireduced accuracy in emotion
recognition. Interestingly, the importance of featwand configural information varied

depending on the emotion for upright expressions.

Keywords:emotion recognition; facial expression; featuralgessing; configural

processing.
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Emotion Recognition: The Role of Featural and Ggunal Processing of Facial Information

Being accurate and fast in recognizing facial esgians is fundamental to efficiently
communicate, interpret, and predict people’s baedra@.g., Keltner & Kring, 1998).
Emotional expressions are commonly known to begeeed efficiently and fast but still our
knowledge about the mechanisms that underlie teeognition is not as profound as it is for

related topics such as the recognition of faciahtdy.

For instance, the relative contribution of featwadl configural processing in face
identity recognition has been demonstrated in nihavioural (Cabeza & Kato, 2000;
Leder & Bruce, 1998) and neuroimaging (Lobmaiealet2008; Rossion et al., 2000) studies.
Features (or components) concern detailed infoonatbout face parts, such as the colour of
the eyes or the shape of the nose. Configuratimmsecond-order relational information) are
defined by the interrelationships between facespartich as metric distances between the
mouth and the eyes. To date, only few studies addcethe question whether featural and
configural processing mechanisms are also invoivenotion recognition. On the one hand,
studies by Bassili (1978, 1979) and Calder et22100) show that configurations play a role
in emotion recognition. Bassili (1978) found thateanotional expression could be identified
above chance level by analyzing the movement aftdmht faces (similar to point-light
walkers created by Johansson, 1973), without seigdacial features. Moreover, Calder et
al. (2000) reported a composite face effect for tewnaecognition, thus providing further
support for the involvement of facial configuratso®©n the other hand, there are also
approaches promoting the role of facial featurdissdh and Massaro (1997) and White
(2000) proposed models which combine the indepdratealysis of the features with their

subsequent integration.

One way to study the relative contribution of featand configural processing is to use

scrambled and blurred faces (Collishaw & Hole, 2®¢thwaninger, Lobmaier, & Collishaw,
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2002; Lobmaier and Mast, 2007; Bombari, Mast, & inalier, 2009). Scrambled faces
contain detailed information about face parts lmtues about their spatial interrelationships.
In blurred faces the detailed information aboutdess is largely disrupted while saving
configural information. Another way to study thentdbution of featural and configural
processing on face perception is to invert the.feeee inversion is known to hamper
configural processing (Valentine & Bruce, 1988) andus it has a smaller influence on

featural processing (Leder & Bruce, 2000).

Prkachin (2003) found that inversion caused a gemiercrease in sensitivity to identify
and detect facial expressions, but inversion dicegoally affect different expressions.
McKelvie (1995) showed that happiness was idemtiéiBnost perfectly on upright and
inverted faces, whereas recognition of other emetiwas affected by inversion. This
suggests the importance of both featural and cordigprocessing, but that their contribution

depends on the emotion being processed.

The goal of the present experiment was to clah&rble of featural and configural
processing in facial emotion recognition. Othedsts investigated the same issue by relying
on rather indirect methods, such as composite f@caisler et al., 2000) or face inversion
alone (Prkachin, 2003). Indeed, both inverted arshigned faces will reduce configural
processing, but some simple configural judgememnghinstill be possible (Butler & Harvey,
2005; Sekuler et al., 2004). In our study, we carablithe use of scrambled (featural
information) and blurred (configural informatiompessions together with face inversion,
thus providing a deeper and more direct analysibefole of features and configurations in
facial emotion recognition. In fact, combining batfanipulations will inform us about

robustness of mechanisms that underlie emotiorgreton.

In an emotion recognition task we presented foustem expressions (happiness,

sadness, anger, and fear) in blurred, scramblebingact versions and we displayed them in
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the upright and the inverted orientation. If exgres recognition is based on featural
processing, we expect to find higher accuracy ¢oarmbled faces compared to blurred faces.
Conversely, if blurred expressions show higher emmyuthan scrambled faces this will mean

that configural processing plays a more prominel& in emotion recognition.

We hypothesized differences as to the relative mapae of featural and configural
processing for different emotions. For instancemae could be enough to recognize the
expression of happiness, therefore we expect ¥pigession to be processed in a more
featural way and thus expect an advantage for ssemhfaces over blurred faces. In
expressions such as anger or sadness the emotinotdze predicted simply by looking at
one single feature. Hence we predict that angrysaiidfaces are treated in a more configural

way which will be evident in an advantage for bbarexpressions.

Method

Participants

Twenty-four participants (18 female, 6 male) raiggim age between 22 and 33 yeads (
= 25.12,SD = 2.89) took part in return for payment (20 CHA&l).reported normal or
corrected-to-normal vision and all provided infodre@nsent. They were naive as regards to

the purpose of the experiment and were treated-diocpto the declaration of Helsinki.

Stimuli

The stimulus faces were modified versions of thelfABacial Expressions set of the
Diagnostic Analysis of Nonverbal Accuracy 2 (DAN\2AS. Nowicki, Jr. & M. P. Duke,
1994). This set contains 24 intact faces expredsingdifferent emotions (anger, fear,
happiness, sadness) by different male and femdieidluals. The agreement ratings for these
expressions are high (Nowicki & Duke, 1994). By nfyidg the original DANVAZ2 faces we

obtained 24 intact, 24 blurred, and 24 scrambledddsee Fig. 1). For intact stimuli all
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background information including hair and clothings eliminated using the elliptic tool in
Adobe Photoshop CS2. Blurred versions were crdabed the intact faces in two steps: we
first discarded colour information as it does nmtain any spatial information and in a
second step we applied a Gaussian filter usingliagsaf 15 pixels, both of these
manipulations left the spatial-related cues untedclscrambled faces were obtained from
intact faces by cutting out four facial parts (tigind left eye, nose and mouth) and by placing
them on a black background in a non-natural positog., the nose above the right eye and
the mouth next to the left eye), but without chawggiheir orientation. Finalized faces had a
size of 14 x 21 cm, subtending a visual angle preximately 16° x 24°, and were projected

on a 17’ monitor positioned at 60 cm from the mHpANts.

Procedure and data analysis

Before the experiment proper we ran a pre-tespétticipants) to ensure that blurred
and scrambled faces were matched for difficultgnndentity recognition task. Using a
sequential same-different matching task, we preseid cue faces (7 scrambled and 7
blurred) from the DANVAZ2 set and each was follovisdan intact test face which could be
the same or a different identity as the cue face-t€st participants were asked to decide
whether the identity of the test (intact) face rhattthe identity of the cue face. Results of
the pre-test showed no difference in difficultyweeen blurred and scrambled facg9)
=.514,p =.619). Four keyboard keys (V, B, N, M) were lidxt with the four emotional
expressions (angry, fearful, happy, and sad). &hel$ of the four keys were counterbalanced
across participants. The experiment proper stavigda response-key learning phase in
which the labels of the emotions were displayedhenscreen and participants had to press
the corresponding key without looking at the keyldodhey received feedback about their
performance. After this learning phase of approxatya3 min all participants were perfectly

familiar with the keys. The experiment proper beggth a central fixation cross presented
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for 1 s which was replaced by a face displaying @ifeur emotional expressions and
remaining until the participants responded. Eactinef24 original DANVAZ2 faces was
presented six times, once in each possible combmaf the factors orientation (upright and
inverted) and information (blurred, scrambled, antdct) resulting in a total of 144 trials per
session. No feedback was given to the participaindsit their performance at this time. All
the stimuli were presented in three blocks in aigeerandom order (blurred, scrambled, and
intact versions of the same expression were predentdifferent blocks). Blocks order was
counterbalanced across participants. We recordg@maalyzed RTs for correct responses,

accuracy (A’) and a measure of strategy biasp)Hbdr each subject.
Results
Accuracy

A’ is a non-parametric measure of discriminabilitizich varies from 0 to 1, with a value
of 0.5 indicating chance performance. A’ was calted with the formula suggested by
Snodgrass, Levy-Berger, and Haydon (19856% 1/2 + [(pHit -pFA)*(1+pHit-
pFA)]/[4pHit*(1-pFA)]. We analysed A’ in a 3 (Infomation: blurred, scrambled, intact) x 2
(Orientation: upright, inverted) x 4 (Emotion: hapgss, sadness, anger, fear) ANOVA.
Results showed a main effect for Informatib(2, 46) = 18.39MSE= .020,p < .001,partial
?= .44, a main effect for OrientatioR(1, 23) = 47.34MSE= .033,p < .001 partial /7°
= .67, and a main effect for Emotidf(3, 69) = 30.24MSE= .016,p < .001 partial /7= .57.
Results are depicted Kigure 2 In all conditions emotions were recognized abdvance
level (allp’s < .001). Post-hoc pairwise-comparisons (Bonfaromrrected) revealed that
intact expressiondM = .87) were recognized bettgr< .001) than blurred{ = .81) and
scrambled ! = .78) expressions. Blurred and scrambled exmmessiid not differg = .47).

Overall, upright expressions were recognized melialbsly than inverted expressions (
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<.001). Bonferroni-corrected pairwise comparismsealed that angry and sad expressions

were recognized less reliably than happy and feaxpressions (afy's < .01).

The interaction Emotion x Orientation reached statal significanceF(3, 69) = 7.75,
MSE=.013,p < .001,partial 7= .25, while the other two-way interactions weré no
significant, allp’s > .05. The interaction between Orientation amb#on is explained by
the fact that inversion dramatically reduced redigm of all emotions except for fear.
Figure 2aillustratesthe Information x Emotion interaction in uprightpegssions and reveals
that scrambling and blurring had a differentiakeffon different emotion§(4.43, 102.01)
=2.91,MSE=.007,p < .05,partial 7= .11. Happiness was recognized equally well when
the stimuli were intact, scrambled, or blurred f&dl > .05), whereas anger was recognized
more reliably when the faces were intact companexsttambled < .01) or blurred < .05).
Likewise, fearful faces were recognized better winery were presented in their intact
version compared to scramblgu< .05) or blurred versionp & .01). Sadness was
recognized more reliably when the stimuli were eghtaan when scrambleg € .01), but

there was no difference between blurred and irsadtstimuli p = .348).
Response Times

We analyzed RTs in a 4 (happiness, sadness, dagerx 3 (blurred, scrambled, intact)
x 2 (upright, inverted) ANOVA. The three main etffggvere significant: Emotior(3, 27) =
8.92, MSE= 616256p < .001 partial /7= .50, InformationF(2, 18) = 16.112MSE=
747789p < .01,partial /7%= .64, and Orientatiork(1, 9) = 6.11MSE= 1241670p < .05,
partial /7%= .40. Emotional expressions were identified fasteen they were upright
compared to inverteg(< .05) and scrambled stimuli were recognized staan blurred

and intact stimuli (botlp’'s < .01), which in turn did not differ between baather p = .99).

! Huyn-Feldt correction for sphericity was applied.
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Bonferroni corrected pairwise comparisons revetitatlhappinesd = 1491 msSE= 174)
was recognized faster than sadndss=(2154 msSE= 240) ¢ < .01), while the mean RTs of
anger M = 2086 msSE= 291) and fean| = 1801 msSE= 178) did not differ. The RTs
from anger and fear did not differ from all othenaions. None of the interactions was

significant.

Strategy bias

B” p is a non-parametric measure of strategy bias asdoalculated using a method
suggested by Donaldson (199B):p = [(1-pHit)*(1-pFA)-(pHit*pFA)]/[(1-pHit)*(1-
pFA)+(pHit*pFA)]. Values above 0 indicate a consaive bias (less willing to guess a
particular emotion) in participants’ responses,l@/kialues below 0 indicate a liberal bias
(more willing to guess a particular emotion). Md&, values for each emotion were
compared to 0, which corresponds to an unbiaséetion. We found that participants had a
significantly conservative criterion for emotionfsamger and fear in all conditions (alls
<.01). Sadness showed a conservative bias fopatlitions (allp’s < .05) except for intact
expressions. Moreover, participants had a congeevatiterion for inverted happy
expressions when they were presented in theirddupr< .01) and intacty< .05) version.

All other conditions were not significant (@ls < .05).

Discussion

The aim of the present study was to investigatedlesof features and configurations in
facial emotion recognition. One of our major fingknis that configural processing plays a
more prominent role than featural processing int@naecognition, which is supported by
different lines of evidence. First, RTs were sloferscrambled expressions when compared
to blurred and intact emotions, thus suggestingttieaunavailability of configural

information renders emotion recognition more diific Second, for all four emotions
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recognition of inverted expressions was more diffithan upright expressions, again
suggesting that configural processing is importanteliable emotion recognition. Our
results are in line with studies showing a rolearffigural processing (Calder et al., 2000;
Bassili, 1978) and an effect of inversion (Prckac003; McKelvie, 1995) in emotion
recognition. Despite the importance of configurdbrmation, some findings suggest to
interpret its role with caution. First, we foundthnverted blurred expressions were still
recognized at above chance level, although cordlgnformation was hindered through face
inversion and featural information through the bihg procedure. It is therefore possible that,
although the few featural and configural informateontained in inverted blurred stimuli is
not enough to recognize the identity of a face li§lwhw & Hole, 2000), still it is sufficient to
reliably identify emotional expressions. Second, féct that overall intact expressions were
identified more accurately than blurred and scraalgixpressions may suggest that it is
beneficial for the perceptual system to simultarsgoprocess featural and configural
information. When they are processed in isolatit@gerceptual system is less efficient. This
could be explained by some kind of ‘holistic’ presig (Calder et al., 2000), in the sense

that it needs both featural and configural inforimrain order to be efficient.

Just as facial identity can be reliably recogniaéen faces are scrambled, blurred,
inverted, or simultaneously scrambled and inveféeg., Collishaw & Hole, 2000), we
showed that emotions were recognized well abovaaghkevel for all the manipulations we
applied, suggesting that both the featural andtméigural route can be used and are
sufficient to recognize facial emotions. In contriasstudies on face identity recognition
which show that orientation has relatively litttdluence on the processing of facial features
(Leder & Bruce, 1998; Collishaw & Hole, 2000; Lobiera& Mast, 2007), we found that
scrambled emotions were indeed affected by inverditis could be explained by the fact

that some configural information is still availablghin the features, as the interrelationships
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between different parts within a face part. Thisalaconfigural information could therefore

become important for inverted scrambled stimuli empair their recognition.

Comparing the different emotional expressions eupright orientation, we found that
featural and configural information have differenlfes depending on the emotional
expression. Happiness was identified more easiyrapidly than the other emotions,
regardless of whether featural, configural, or dotfus of information were provided. This
happy face advantage has already been reportethéyauthors (e.g., Leppéanen & Hietanen,
2004). Leppéanen and Hietanen suggested that positit neutral emotions differ to a greater
extent than negative compared to neutral emotionbekcause the configuration of facial
features may change more significantly from neutrddappy expression than from neutral to
negative emotions. A happy expression can be dtyrdentified either by looking at the
global configuration of the facial expression astjby looking at the smiling mouth (Adolphs,

2002).

We found that recognition of sadness was more dkg@ron configural information and
less on featural information: scrambled sad face®wnore difficult to recognize than when
they were intact or blurred. It can be argued slaat expressions have no highly distinctive
features (e.g. compared to a smile in a happy egfme), and thus we need to grasp the

whole configuration in order to recognize the emof sadness.

Angry faces showed a different pattern altogetidéth the overall lowest recognition
accuracy, intact angry expressions were recogmaa@ accurately than scrambled and
blurred angry faces, suggesting that the concupesgence of both featural and configural
information is important for a correct identificati of this emotion. This finding might be due
to the fact that recognition of anger is very seibpdind as a consequence disrupting the

available information severely reduces accuracy.
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Finally, for fearful expressions there was a proraaa difference in accuracy between
intact faces, which were recognized with high kality, and scrambled and blurred
expressions, which were difficult to recognize. Blrer, inversion affected fear recognition
to a minor extent than other emotions. Robustress/ersion is in line with the evolutionary
importance and the social relevance of fear (Adekgtial., 2005). A possible explanation
would be that expression of fear is mainly recogdiby the openness of the eyes, and this
does not change with inversion. Note that a styditkachin (2003) reported inversion to
strongly reduce sensitivity to fearful faces. Hoeekier study differed from ours in that she
presented emotional expressions only for 100 mgewte presented them until the
participants responded. Thus, different strategmesmodalities of processing could have

been used in the two studies.

For all the manipulations, participants had theléty to choose anger and fear
responses in a low number of cases. This conseevaitas can be explained as an effect of
less frequent exposure to these expressions iydasetife, as hypothesized by other studies

(Gao & Maurer, 2008; de Haan et al., 2004).

In conclusion, we found that configural informatiplays a more important role than
featural information when recognizing emotional egsions, even though the relative

contribution of featural and configural processafgnges depending on different emotions.
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Figure Caption

Figure 1.Example of happiness stimuli used in the presiatys a) intact, b) blurred, c)

scrambled and their inverted versions (d, e, and f)

Figure 2.Mean A’ values for scrambled, blurred, and intanb&ons, presented either

upright (a) or inverted (b). Error bars represeéandard errors of the mean (SEM).
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Figure 1
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Figure 2
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Abstract
Existing research shows that sad mood hinders ematicognition and that mood affects
information processing. Happy mood facilitates glgtrocessing, thus Gestalt-like
impressions of integrating details, and sad moadléed to local processing, thus focusing
on details. Also, women outperform men in emoti@cognition tasks. The present study
investigated how mood and gender affect informapistessing during an emotion
recognition task. Thirty-three participants werduoed with happy or sad mood in a within-
subjects design. They performed an emotion recogniask during which eye movements
were registered. Eye movements served to gainnrdbon about participants’ global or local
information processing style. When happy, partictpgrocessed information more globally
than when sad. Global processing was positivelylacal processing negatively related to
emotion recognition in sad but not in happy mooder@ll women performed better than men;

but men unlike women recognized the emotions betteappy compared to sad mood.
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How Mood and Gender Affect Information ProcessingiBg Facial Emotion Recognition:
An Eye Tracking Study

Facial expressions of emotions are important cuascial communication.
Emotional expressions coordinate social interastimnproviding information about the
sender’s emotional and intentional states andén#ture of the relationship between the two
interaction partners. In general, people reliablyognize emotions from faces, however,
there are huge individual differences due to agaetal intelligence, attention, or task-
specific motivation (Herba & Phillips, 2004; Moo2)01). Although it is known that the
ability to recognize other people’s emotions isc@lto experience positive social
interactions, the underlying mechanism of beingieatte at emotion recognition is still
unclear. In the present paper, we ask whethemitréher global (used when a holistic,
gestalt-like impression about others is formedpoal (deeper analysis of detailed
information such as the eyes, the mouth, and tee)naformation processing style that is
beneficial for accurate emotion recognition and me@od affects the information processing
style and emotion recognition.
How Information Processing Affects Emotion Recagmit

There is reason to assume that global processiiagasable for emotion recognition.
Evidence for this suggestion comes from a studyitivestigated the composite effect in
emotion recognition: Calder, Young, Keane, and D@&00) cut faces expressing different
emotions in an upper and a lower part and therepted an upper part together with a lower
part each with a different emotional expressiore fdtes were either presented aligned, (=
composite, forming a new face, the face can begperd globally) or misaligned (= non
composite, upper and lower part are misalignecherhbrizontal axis, the global form is
therefore not intact). Participants were instrud¢tetecognize the emotion in either the upper
or the lower part of the face. Participants recogadiemotions slower when faces were

aligned than when they were misaligned. This shibvasparticipants have difficulties to
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ignore the global information in aligned faces,rewhen they were instructed to focus only
on one half of the face. Global information therefeeems to play an important role in
emotion recognition.

Further support for the suggestion that a globfalrmation processing style is
important for emotion recognition comes from steda face inversion. We know from face
recognition that face inversion hampers configpracessing (e.g., Yin, 1969). Configural
information refers to the interrelationships betweéferent facial features such as the eyes,
the mouth, and the nose. This information is ne@dedder to form a gestalt-like, global
impression, and therefore, the concepts of cordigamd global processing are somewhat
related. Prkachin (2003a) showed that emotionsvaried faces were less well recognized
than in upright faces, giving evidence that confadjis important for emotion recognition.
Because configural information contributes to glgivacessing, this also stresses the role of
global processing in the recognition of emotions.

There are several factors that might influenceragrés way to process information.
The following paragraphs will demonstrate how maod gender can influence information

processing and how mood and gender might affectiemgecognition accuracy.

How Mood Affects Information Processing

In the domain of persuasion it is well documenteat mood affects information
processing: People in sad mood process informatiame deliberately and search for detailed
information before making a judgment. In contrasipple in happy mood use a more
automatic, heuristic information processing styld aidgments are made on the basis of an
overall impression (e.g., Bless, et al., 1996).g&asand Clore (2002) assumed that these two
processing styles have consequences for globalvérsal perception, and asked happy and
sad participants to perform the global-local fomast by Kimchi and Palmer (1982). This test

contains hierarchical figures consisting of smagirgles or squares (local attributes) forming
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a larger triangle or square (global attribute).eenof those figures were simultaneously
presented, a standard figure with two other figuoeg of them sharing the global attribute
and the other sharing the local attribute withdtamdard figure. The task was to indicate
which of the two figures was more similar to thenstard figure. Results showed that sad
people relied more often on the local attributesl(as a consequence less often on the global
attributes) than happy people. This is evidencelthppy mood triggers global information
processing whereas sad mood triggers local infoomgirocessing.
Mood Effects on Emotion Recognition

If people in sad mood use more local processingfdondal processing hinders
emotion recognition accuracy, one might expect plaaticipants recognize emotions worse in
sad mood compared to happy mood. There is empeigdence suggesting that a person’s
mood can affect emotion recognition. Several stdi®wed that sad or depressed mood has
detrimental effects on emotion recognition accuramypared to a control group in neutral
mood (Chepenik, et al., 2007; Surguladze, et @D42. Interestingly, almost no research to
date has investigated how happy mood influencegiemcecognition. We therefore do not
know if happy mood increases emotion recogniticcueacy because of they use the global
information processing style. Schmid and SchmidtN2809), found that participants primed
with happy and sad mood performed equally well,tbey were less accurate than
participants in neutral mood. The scarcity of erggfindings focusing directly on the effect
of positive mood on emotion recognition makes preains tentative.
How Gender Affects Information Processing

Neuroimaging studies suggest gender differencdseiprocessing of emotional
information in a face. For instance, G. B. C. Hdlifelson, Szechtman, and Nahmias (2003)
exposed participants to different series of twdypes of faces expressing different emotions.
Simultaneously they heard a voice speaking abouotiermal content. Participants had to

choose which one of two presented faces exprebseshime emotion as the voice. The
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authors found more limbic activity in women tharmmen and men showed more left
hemispheric frontal cortical activation. Left hephiric activation has been linked to analytic
processing (Lobmaier, et al., 2008), which suggistsmen adopt a more analytic and local
processing style. A model described by Damasio4)198pports the assumption that men
rather use a local information processing stylemno in turn, seem to use a global
information processing style. The model statestth@timbic system is involved when
reacting to primary emotions such as fear or disghgre appropriate reactions might be
crucial for surviving. These reactions ought tddster, more automatic, and innate. The
enhanced limbic activation in women compared to méeght indicate that women process
information more automatic and global than men.
Gender Effects on Emotion Recognition

One of the most widely studied factors influenciagial emotion recognition
accuracy is gender. Meta-analyses show that feroakperform males with respect to
emotion recognition for most of the emotions (sexCMire, 2000 for a meta-analysis).

Bringing together the existing literature on gendiéierence in emotion recognition
and on how different mood states and differentrimftion processing styles affect emotion
recognition, we tested the following predictiongigpy participants use a more global
information processing style compared to sad ppeits Hypothesis 1pand sad people use
a more local information processing style compaodaappy peopleHypothesis 1 Happy
people outperform sad people in emotion recognititypothesis 2 Women recognize
emotions more accurately than meétypothesis B If the mechanism explaining the gender
difference in emotion recognition indeed lies iffetent information processing styles of
women and men, we predict that women process irdtom more globally than men
(Hypothesis 4pand that men process information more locallyptwamen Hypothesis 4pb
Moreover, we expect that the more a person prosesgemation globally, the better the

emotion recognition performancly{pothesis 5pand the more a person processes
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information locally, the worse he or she will perfoon the emotion recognition task
(Hypothesis 5p

To assess whether a participant used a globalamahprocessing style, we measured
the participants’ eye movements during an emogmognition task. From the eye scan paths
we extracted a measure for local information preicgsand a measure for global information
processing, both explained in more detail in theHdd section.

Method

Participants

Participants were 33 university students (14 ma@ female) majoring in different
branchesNI age = 23.18SD = 3.43) who were remunerated with the equivalé®0dUS
dollars. They all reported normal or correcteddonmal vision and gave their informed
consent to participating in the study.

Procedure

Participants came for two testing sessions onrdiffiedays (1 to 2 days apart). At the
beginning of the first session, they learned the fesponse keys (happy, sad, angry, and
fearful) for the emotion recognition task by hesotthat they would not have to look down at
the keys during eye tracking. They were then rarg@ssigned to one of two mood
primings, happy or sad. Both happy and sad moadcimehs were achieved by showing the
participants fragments of films. To check wheth&mwoih priming was successful we asked the
participants “How do you feel at this moment?” @#6-point Likert scale of 1 = extremely
sad to 6 = extremely happy) after they watchedilims. They answered). Participants then
performed part one of the emotion recognition t&sl«t two was presented to the participants
in the second session (random allocation). In gdoesd session, they were primed with sad if
the priming in the first session was happy and veesa. During the emotion recognition
task, the eye movements were tracked.

Measures
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Mood priming.Happy mood was induced with a film scene from “WHhanry met
Sally”. A film scene from “The Champ” was used moliice sad mood. The film scenes lasted
between 2 and 3 minutes. They have been foundctessfully induce happy and sad mood
(Rottenberg, Ray, & Gross, 2007) and therefore teen used extensively as mood
induction procedure in previous research.

Emotion Recognition Taskor the emotion recognition task, two differeetssof
stimuli were combined, the DANVA 2-AF (S. J. Nowi&kM. P. Duke, 1994) and the
Ekman and Friesen (1976) series. The DANVA consis®4 pictures of people expressing
emotions on their face: happiness, fear, angesadness. Further, 40 stimuli from the Ekman
and Friesen series of basic emotions showing time ganotions expressed were used. The
stimuli sets were divided in two parts (one forleatthe two sessions). Each part consisted
of 12 stimuli from the DANVA and of 20 stimuli frotihe Ekman and Friesen series. The
size of the pictures was 14 x 21 cm, the visualeaafgout 13° x 20°. Stimuli were presented
during four seconds and were followed by a 5s nflaksik screen). Participants could
respond during stimulus exposure or during the npasiod (time frame of 9 s). Because we
were only interested in eye movements in the faeediscarded irrelevant information such
as hair and clothing information of the target pess The adapted pictures consisted of an
oval containing only the face, standardized fopghand size (sdeigure 1). Each
participant’s score on the emotion recognition task calculated as the percentage of correct
answers over the two test sets.
Eye tracking

To register eye movements we used a Hi-Speed 1a8King system, SMI-
SensoMotoric Instruments (Teltow, Germany). Welg@ealysed eye movements that were
performed before the answer to the emotion recmgniaisk was given.

Interfeatural Saccade RatidWe calculated a ratio comparing the amount of ades

that were performed between two different featwis the amount of all performed
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saccades (in order to correct for the varying eMpotimes that result from the different
reaction times). Features included the left eye ritht eye, the mouth and the nose. A high
score on this ratio indicates a global informatwacessing style (i.e., integrating information
and forming an overall impression).

Gaze durationGaze duration was measured in a similar way #seifBombari, Mast,
and Lobmaier (in press) study. Gaze duration retetse mean time spent inside a feature
before leaving it. Consecutive fixations that wpegformed within the same feature were
first summed up. Fixations that were shorter th@d rhs were not taken into account. Longer
gaze duration indicates local processing, inforamais analyzed in detail.

Results

Manipulation check showed that after happy moochprgy, participants felt
significantly happier than after sad mood primi(8p) = 7.97p < .001 M = 3.06 after sad
mood primingM = 4.35 after happy mood priming).

To test whether happy participants processed mobally than sad participants
(Hypothesis 1 and whether women adopt a more global processytg than men
(Hypothesis 4p we calculated a mixed model ANOVA with gendebasveen-subjects
factor and mood priming (happy vs. sad mood) asvitién-subjects factor, with
interfeatural saccade ratio as the dependent Vetfidrder of mood priming and order of the
test parts were entered as covariates in the asaljhere was a significant mood priming
main effectf(1, 25) = 6.41p = .018, indicating that induced happy mood resuitea
higher interfeatural saccade rathd € .40) than induced sad modd € .39) which

confirmedHypothesis 1a

Also a marginally significant gender main effectexged (significant when one-tailed)1,

25) = 3.09p = .091, showing that females had a higher inteuf@asaccade ratid = .45)
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than malesNl = .34) as predicted iHypothesis 4aThe interaction effect was not significant,

F(1, 25) = 0.02p = .888.

To testHypothesis lipredicting that sad mood priming results in moeal
processing than happy mood priming &hgothesis 4hthat men use a rather local
processing style compared to women we calculateddme ANOVA described above for
local processing (gaze duration) as the dependaeighle). Contrary to expectation in
Hypothesis 1bthe ANOVA revealed no significant mood primingimaffect,F(1, 25) =
0.02,p = .893.Hypothesis 4lzoncerning the mood main effect was confirmed asékated
longer M = 657.20) than femaledi(= 320.40)F(1,25) = 7.99p = .009. The mood priming

by gender interaction effect did not reach staidtsignificancef(1, 25) = 0.11p = .743.

To look at emotion recognition accuracy, we caladaa mixed model ANOVA with
gender as between-subjects factor and mood prithaggpy vs. sad mood) as the within-
subjects factor and mean proportion of correctarses in the emotion recognition task as
the dependent variable. ContraryHgpothesis 2there was no significant main effect of
mood primingF(1, 29) =1.26p = .272, however, a marginally significant moochgrg by
gender interaction effect emergé&dl, 29) = 3.17p = .085. Men tended to recognize
emotions better in happy moadd € .83) than in sad mood(= .79), in line with our initial
prediction. However, no such mood priming differemenerged for womemA = .85 in
happy mood ant¥l = .86 in sad mood). As predictedHiypothesis 3there was a significant
main effect of gender indicating that females penked better than malebi(= 0.85 for

females and/ = 0.81 for malesi=(1, 29) = 4.63p = .040.

To testHypothesis 5@redicting a positive relation between global pssteg and
emotion recognition, we correlated the interfedtsagcade ratio with emotion recognition
accuracy (partialling out gender). All reportedretations were tested are one-tailed. Results

showed that for sad mood there was the predictstiy®relation between global processing
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style and emotion recognitiopt(26) = .39,p = .021, whereas for happy mood it was not,
pr(26) = -.06,p = .376. The difference between the two correlaias marginally

significant = .089). To test thelypothesis 5Sipredicting that local processing is related to a
decrease in emotion recognition, we calculatedraapaorrelation between gaze duration
and emotion recognition. Correlations (partiallmg gender) confirmedypothesis 5ior

sad mood where we found that longer gaze duratesrelated to decreased emotion
recognitionp(26) = -.31,p = .050, however, the predicted negative relatias wot found

for happy moodip(26) = .17,p = .192. The difference between the two correlatiwas

marginally significantg = .075).

Note that there was a negative correlation betvigenfeatural saccade ratio and gaze
duration for happy mood(29) = -.50,p = .006, as well as for sad moa@9) = -.57p

=.001.

Discussion

This study focused on the influences of gender,dnand information processing on
emotion recognition. As expected, happy mood redut more global information
processing than sad moddypothesis 1a However, happy mood did not entail less local
processing than sad moddypothesis 1o We predicted that happy participants would
perform better on a facial emotion recognition tdekn sad participantsiypothesis pand
found that men but not women showed a tendencgdognize emotions better in happy
mood compared to sad mood. In line with our hypséls, we found that women
outperformed men on the emotion recognition t&kppthesis Band we also confirmed that
women process information more globally and lesallg than menHypotheses 4a and %b
The hypothesized positive correlation between dlotfarmation processing and emotion
recognition and the negative correlation betweeallprocessing and emotion recognition

could only be confirmed for sad but not for happyoth Hypotheses 5a and bb
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Research on persuasion suggested that informatomegsing depends on a person’s
mood; happy mood is supposed to boost global psotgsand sad mood is supposed to
boost local processing (Gasper & Clore, 2002). Wanwed that the link between mood and
information processing also appears for emotiongeition: Participants in happy mood had
a larger interfeatural saccade ratio (indicatorgiobal processing) compared to participants

in sad mood. That is, we showed that mood afféesvay we process information.

We found further evidence that the global informaprocessing style is more
favorable for emotion recognition than the locdbmation processing style. Global
information processing was positively and locabmfiation processing was negatively
related to emotion recognition accuracy — howethes, link could only be found for
participants in sad mood but not for participanteappy mood. The fact that happy primed
people engage in more global processing than sack@mpeople (according to our results)
might be the reason why we did not find an assimtidietween information processing and
emotion recognition accuracy for happy participaRexrticipants in the happy group already
use the more favorable global information processiyle and were thus less affected by

other factors such as mood when they identify eomstin others.

We failed to show a direct link between mood an@ton recognition. Remember
that previous studies found that sad mood decreasetion recognition compared to a
neutral mood condition (e.g., Chepenik, et al.,7208 reason why this emotion recognition
accuracy decrement in sad mood did not come antiiirstudy might be the lack of a control
group in neutral mood. It is possible that happy sad mood both affected performance
negatively, and therefore no mood priming mainctfieas found. But why did participants
in happy mood who used more of the “better” glabfdrmation processing style not
outperform sad participants? It is possible thah b@appy and sad mood resulted in cognitive

load, because participants had to handle their nstattd. Cognitive load might then have
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affected higher level processing. More preciseapdy participants might perform more
global eye movements and gained therefore morabtelinformation than participants in sad
mod, but if then cognitive load is high (becauseipi@ants have to handle their mood) they
might not being able to take profit of their rel@alnformation and therefore happy
participants’ performance might be on the samel lasyesad participants’ performance.
Support for this argumentation comes from Phillipeannon, Tunstall, Hedenstrom, and
Lyons (2008) who showed that cognitive load hadioheintal effects on emotion recognition

accuracy.

A limitation of our study is the lack of a contigroup in neutral mood. Such a control
group could clarify if both happy and sad mood dase emotion recognition performance,
or if accuracy is just not dependent on a persomged. Also, further research is needed to
investigate the possible mood by gender interaaféact (that was marginal significant in

our study) by including a control group in neutradod.

Besides the effects of mood on information procegssie also predicted that gender
would affect information processing. In line witietliterature (McClure, 2000), women
outperformed men. Our hypotheses concerning gesftiats on information processing
could be confirmed as well; women processed inftiondess locally than men, and when
tested one-tailed (which is acceptable when treegedirected hypothesis as it is in this case)
we also found that women process information mawbaily than men. G. B. C. Hall et al.
(2003) already found evidence in brain data thanemw and men process emotional
information differently. The present study showkedttthis gender difference in information
processing during emotion recognition does not aplyear in brain data but also on a
behavioral level when scanning the faces. Womenad@nly recognize emotions better than
men, they are also more expressive than men daly.1984). Further, mothers express

more emotions and emphasize more often the emétiongent of social interactions to their
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daughters than to their sons (Fivush, 1991). Tiggests that women may have a special
interest and expertise concerning emotions whigears at an early age already due to a
different treatment of boys and girls by their mesth Zangemeister, Sherman, and Stark
(1995) showed that expertise might lead to moreajlprocessing. The authors compared
eye movements of professional art viewers to ugssibnal novices and reported a more
global scanpath for professionals compared to esvisote that men are not novices in
emotion recognition; they perform clearly at abotance level and are as well exposed to
other people’s emotions. However, compared to mvemen seem to be more experienced
in reading and expressing emotions and might tbezefdopt relatively more of the expert’s

processing style which is the global processintggtyan men.

The aim of this study was to provide further insgyto the scarce research on the
effects of mood and gender on emotion recognitoxisting literature on depression and the
few studies that examined mood effects on thetgtdidecode nonverbal cues often argued
that effects of sad or depressed mood were dueetditferent information processing styles
adopted by sad / depressed and happy peopleAegady & Gray, 2002). Although there is
literature showing that there is actually a linkviien mood and information processing, this
had never been examined for emotion recognitioso A4 lot of studies reported gender
differences in emotion recognition accuracy (Mc€Ju#000), however, in order to
understand why we need to know what men and woroetiftérently when recognizing
emotions. The present study showed that men andewaeety on different kind of
information during emotion recognition. The presstidy helps therefore to better
understand the mechanism underlying accurate emmmpgnition. Because the ability to
correctly recognize other people’s emotions is irtgd to experience positive interactions

(Keltner & Kring, 1998) there should be an interi@esmproving this capability.
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Understanding how correct emotion recognition wasks first step in order to search for

possibilities to ameliorate emotion recognitionaecy.
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Footnotes

! Because of calibration problems we had to supgesarticipants resulting iN =

29.

2 We were not interested in whether order affectatresults which is why we do not
report any effects of order. There was only onenneffiect of mood priming order and one

interaction effect of mood priming order by moodhpng.
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Figure Caption

Figure 1.A selection of the modified stimuli of the emotiggtognition task
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Abstract
Mood affects memory and social judgments. Althoogiod-congruity effects have been
reported for memory, it remains unclear, if thegoabccur on emotion recognition. Moreover,
findings are not consistent with regard to how mafidcts emotion recognition: Some
studies find negative bias for sad mood (in linthwinood-congruity theories) while other
studies find general performance decrements iniemoécognition for sad mood. The
influence of happy mood on emotion recognitionvsreless examined. Most studies have
been conducted with clinical samples (depressianaia) and not with healthy individuals
and especially data for happy mood effects is mgs3iVe induced 93 participants with happy,
sad, or neutral mood and had them perform an emagicognition task. Results showed that
happy emotion recognition was reduced in sad ppatits (negative bias), and sad emotion
recognition was decreased in happy participantsiijge bias) compared to a control group

in neutral mood.

Key words: mood, emotion recognition, positive auegative biases
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Mood Effects on Emotion Recognition

Mood can affect social judgment. For instance, mioasl been found to influence
justice judgments in that anger and disgust evokexligh juridical evidence lead to a higher
rate of sentencing (Bright & Goodman-Delahunty, @0@&mbady and Gray (2002) showed
that sad mood reduced accuracy in judgments ohézaffectiveness as well as in judgments
of type of relationship. Also, there is evidencattinood affects the ability to recognize other
people’s emotions. However, researchers disagrémwrexactly mood influences emotion
recognition. Negative mood compared to neutral mse®@imns to decrease emotion
recognition accuracy (Asthana, et al., 1998; Chépenal., 2007; Surguladze, et al., 2004;
Zuroff & Colussy, 1986), but not all studies foutis effect (e.g., Loeb, Feshbach, Beck, &
Wolf, 1964). Moreover, in some studies a negatias bmerged, meaning that sad mood
makes it easier to correctly recognize sad as @upwshappy faces (Bouhuys, et al., 1995;
Gray, et al., 2006; Gur, et al., 1992; Hale, 199igdenthal, et al., 2000). Much less research
has been conducted on happy mood. Mood-congrwetyrites (Bower, 1981; Schwarz, 1990)
would suggest that happy mood makes it easierrrecity recognize happy as opposed to
sad faces (positive bias) and there is some empeigcdence supporting this view (Lembke
& Ketter, 2002). However, also overall performadeerements were reported for patients
with mania (who experience happy mood) (e.g., Gglear, & Strakowski, 2003) and some

authors argue in favor of an overall performandeaecement (Bless, et al., 1990).

Happy and sad people differ in their way to proéegeamation. When sad, people are
more detail-oriented and more deliberate in theilgments and when happy, people process
information more automatically and holistically €8k, et al., 1990). There is evidence that
for correct social judgments, the automatic andshiolprocessing style is more favorable and

that deliberation might hinder accuracy (e.g., Athb& Gray, 2002). The following
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paragraphs provide more information about mood-natgeffects and performance

decrement in emotion recognition due to differenbohstates.

Mood-Congruity Effects in Emotion Recognition

Mood-congruity theories predict that a person’s thererts a mood-congruent effect
on memory and social judgments. Being in a positi®d makes an individual better in
remembering positive stimuli and facilitates pagtjudgments about other people (positive
bias). Being in a negative mood entails bettergrarénce in recalling negative stimuli and
makes an individual prone to judge others in a tiegavay (negative bias). Several theories
describe why mood-congruity effects occur. The taast important theories are Bower’s
network theory of affect (Bower, 1981) and moodrdermation theory (Schwarz, 1990). In
Bower’s network theory of affect, emotion or mosdescribed as an affective node.
Affective nodes are connected with other node®céfig similar affects. For example, nodes
that reflect depressive experiences would be cdaderith nodes reflecting low self-esteem
and the feeling of loneliness. Thus, when a peisama specific mood state, information and
cognitions of the same emotional valence will bevanatically activated and will thus be
more easily accessible. Conversely, mood-incongrméormation will be less well

accessible in the network. Thus, mood functionaraaffect priming.

The affect-as-information theory by Schwarz (198¢)lains mood-congruity effects
in the following way: Mood can affect judgments wlgeople inadvertently attribute
irrelevant affects (their own current mood state3dmething or somebody. People tend to

think that it was the object or the person thavpked their mood state.

Mood-congruity research has focused almost exadlision memory effects. Matt,
Vasquez, and Campbell (1992) showed in a meta-tinadyview that clinically depressed,

induced depressed, and induced elated individbhalwead mood-congruent recall. In other
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words, clinically and induced depressed individuatsalled more negative stimuli than
positive stimuli (e.g., words or stories) and inedelated subjects recalled more positive

than negative stimuli.

With respect to emotion recognition, much lessasdehas been done. Mood-
congruity theories would predict that sad mood $etada negative bias, thus to better emotion
recognition of sad compared to happy faces, whdrapagy mood should lead to a positive
bias: happy faces should be better recognizedgsadriaces. Empirical support for a mood-
congruity effect in emotion recognition is equivbda a study by Gur et al. (1992),
participants had to indicate on a scale whetheethetional expression of a face was happy,
sad, or neutral. Depressives showed a negativebiassinterpreting neutral faces as sad
and happy faces as neutral. Hale (1997) used stiuefiazial expressions to test if
depressives differ in their emotion recognitionligbhcompared to controls. Some of the
facial expressions were ambiguous — they contadgedl amounts of positive and negative
emotions (features of different emotional exprassisuch as a smiling mouth and eyebrows
forming a tent were combined). Depressives saw rsadeess in the faces in comparison to
the control group. This negative bias has also lb@@md in non clinical populations:

Bouhuys, Bloem, and Groothuis (1995) used the sahematic faces as Hale and found that
participants in induced sad mood perceived moextien and sadness in ambiguous faces
(expressing a similar amount of positive and negatimotions) as well as less invitation and
happiness in unambiguous faces (expressing a plepatie amount of either positive or
negative emotions) compared to induced happy paatits. However, as will be discussed
below, not all studies found the negative biasaith geople when it comes to emotion
recognition but a general emotion recognition deemwst instead (e.g., Chepenik, et al., 2007,

Surguladze, et al., 2004; Zuroff & Colussy, 1986).
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Mood-congruity theories not only predict a negatnes for individuals in sad mood,
but also a positive bias for individuals in happgad. There is only scarce research on the
positive bias. Niedenthal, Halberstadt, Margolmg dnnes-Ker (2000) provide evidence for
both a negative and positive bias in emotion reitagn They induced happy, sad, or neutral
mood and exposed participants to stimuli that cdediof happy expressions that changed
into neutral expression through a morphing procedas well as sad expressions that
changed into neutral expressions. Expressions elgsaccording to the position of a sliding
bar. Participants had to drag the bar to the frabhwehich they perceived no longer the initial
emotional expression (sadness, or happiness). Résdicated that after a happy mood
induction, participants fixed the threshold of tieppy emotional expression at a later frame,
thus closer to the neutral expression than fosttteemotional expression. The opposite was
found for participants with induced sad mood: wkerotional expressions (happy or sad)
became neutral, participants saw the sad emotioa lianger time in the face than the happy
emotion and therefore set the threshold of theesagtional expression at a later frame than
the threshold for the happy emotions. Participantgeutral mood perceived the threshold of
the happy and sad emotional expressions at artvensbime threshold. Therefore, when
happy, participants saw more happiness than sadnésses and when sad, the opposite
effect emerged. In the same vein, Lembke and Kg602) showed that manic individuals’
performance was impaired when recognizing sevegative emotions (e.g., fear, disgust)

but not when recognizing happy emotions.

However, also positive bias in emotion recognii®not a consistent finding: Gray et
al. (2006) examined emotion recognition in bipglatients and compared patients in
depressed state (who experience sad mood) to fsiitemanic state (who experience happy
mood) and reported mood-congruity effects duringregesed episodes (negative bias) but no

mood-congruity effect for manic patients, thus ogipive bias.
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Mood and Performance Decrement in Emotion Recamniti

As mentioned earlier not only mood-congruent bidsesbeen found for happy and
sad people when recognizing emotions. Anotherdinesearch suggests that individuals in
sad mood show an overall performance decrememhatien recognition compared to a
control group instead of specific deficits suctitesnegative bias. The same overall
decrement has been reported for manic individu&ls @perience happy mood (e.g., Getz, et
al., 2003), even though there is theory that wauélict increased emotion recognition
ability in happy people due to a more favorablennfation processing style (Bless, et al.,

1990).

Concerning the performance decrement in depresaioaxplanation may come from
Beck’s cognitive view of depression (1976). Hisahesays that depressed individuals have
incorrect perceptions of situations and events.liddpn the ability to recognize other
people’s emotions one could conclude that depressiight have incorrect perceptions of

other people’s emotions.

Empirical evidence for a performance decremenathreood comes from Zuroff and
Colussy (1986): depressed patients were in gelemsbccurate on Izard’s (1971) test of
emotion (a test including eight different emotiosadness, shame, anger, fear, disgust, joy,
interest, and surprise) but they did not find emmefor a negative bias. Also, Surguladze,
Young, Senior, Brébion, Travis, and Phillips (200&)orted that people with major
depressive disorders were less accurate than t®mtran emotion recognition task. The
authors presented standardized photographs witbyhapd, and neutral expressions. Results
showed that depressed participants were significamdre impaired in recognizing emotion
of both, happy and sad faces than non-depresstdipants, and even more impaired in
recognizing sad expressions than in recognizingpyhappressions which contradicts mood-

congruity theories. Also, Asthana, Mandal, Khuraared Hague-Nizamie (1998) reported a
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general emotion recognition performance decremredépressed individuals using
photographs of faces expressing happy, sad, fearigky or neutral expression. Chepenik,
Cornew and Farah (2007) looked at a healthy saamplecompared induced participants with
sad or neutral mood before testing them on theotiem recognition ability by using the
Ekman photographs containing people displaying im&3s, sadness, anger, fear, or a neutral
expression. Sad mood participants showed an emamgnition deficit, but no negative

bias as mood-congruity theory would predict.

The few studies focusing on the influence of hapmpd on emotion recognition have
been done with a clinical sample (manic patier@&tz, Shear, and Strakowski (2003)
reported that individual with bipolar disorder tlexiperience a manic episode show overall
deficits on the Ekman and Friesen (1976) emotigoggition test. Lembke and Ketter (2002)
found that manic patients, exhibit overall decreaeeemotion recognition accuracy on the
Ekman and Friesen (1976) series. Having a closér &b the different affective stimuli, one
can see that this is due to negative emotionalesgprns such as fear and disgust, and not
due to positive emotional expressions. If healtidnidual s in happy mood show the same
biases as manic patients remains an open que8sanentioned earlier there is also theory
that would expect happy people to have an enhasloéity to recognize emotions because

they use a more favorable information processiyig ¢Bless, et al., 1990).

The Present Study

To summarize, both mood-congruity effects and divpeaformance decrements have
been found for individuals in sad and happy mobdioluld be possible that both effects
occur simultaneously; however, previous studidseeifocused on just one effect, or found
just either mood-congruity effects or general perfance decrement but not both. All in all,
there is no clear picture on how positive and negahood affects emotion recognition. One

of the reasons why the results in the existingditee are ambiguous might be that existing
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studies are very heterogeneous with respect tpaheipants examined (e.g., clinically
depressed or manic patients, induced sad or hagigipants), the methods used (e.g., line-
drawn faces, schematic faces, still pictures dfpessons expressing emotions), or the
amount and type of emotions examined (e.g., happirsadness, anger, surprise). Most
studies have been conducted with individuals sunigeirom affective disorders that
experience happy (in case of mania) or sad (in cadepression) mood, but who might also
have additional cognitive impairments which coukglain the results obtained. Moreover,
there is much more research on the influence aiesgithan of happiness on emotion
recognition. The aim of the present study is tongabetter understanding of how positive and
negative mood affect emotion recognition in healttdividuals. We expect that
manipulation of mood will lead to mood-congruerddas. More specifically, we predict a
positive bias for participants in happy mood (betéeognition of happy faces compared to
sad faces) and a negative bias for participargadmood (better recognition of sad
compared to happy faces). We will further examfrmaood boosts the recognition of mood-
congruent or hinders the recognition of mood-incargt faces. We expect that sad mood
will decrease overall emotion recognition perfore@oompared to neutral mood.
Additionally, we explore whether happy mood leams\yerall performance decrement or

improvement.

Because it is well documented that women are batt®rming correct impressions of
others in general and at correctly reading otherstiens (for meta-analyses: J. A. Hall, 1978,
1984) we test how participant gender influencestemaecognition and/or bias. McClure
(2000) showed in a meta-analysis that women oudparfinen on the recognition of most
emotions (anger is an exception). Because womemare expressive than men (J. A. Hall,
1984) and score higher on tests measuring Emotlatelligence (Brackett, Rivers, Shiffman,

Lerner, & Salovey, 2006) one could conclude thatneo have special interest and expertise
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with regards to emotions (Hall & Schmid Mast, 2Q08)is expertise might be the reason
why women outperform men on emotion recognitiokgasVe thus expect that women will
outperform men on the emotion recognition taskthieobest of the authors’ knowledge, to
date, no research examined gender differences mongenood-congruity effects or emotion

recognition performance decrement due to influel¢@sood.

Method

Participants

Participants were 93 students, 51 women, 42 meeir @lierage age was 23.458)=

3.27). Participants were not paid but had the pdggito win one of four i-pods shuffle.

Procedure

Participants were welcomed, signed an informed &an®rm, and were then
randomly assigned to one of three mood priming itamd: happy, sad, or neutral. Mood
priming was performed by short film scenes (desttiim more detail later). To check
whether the priming took effect, we asked partistpaight after having watched the movie
scenes how they felt using a 7-point Likert scadle g€xtremely sad, 7 = extremely happy, 4 =
neutral). Participants then performed an emoticogaition task (described in more detalil
below). In order to keep participants in the iniyianduced mood state, participants listened

to happy, sad, or neutral induced mood-congruersicrduring the emotion recognition task.

Material

Mood priming.Mood was induced by using one of three differeBtr2in film scenes
that have been validated to induce positive, negatir neutral mood (Rottenberg, et al.,
2007). A film scene from “When Harry Met Sally” wased in order to induce happy mood.

A scene from “The Champ” was used for sad moodatidan. For the neutral mood
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condition, a screen-saver animation was presesbenlying sticks in different colors. During
the emotion recognition task emotionally valencagim (same valence as in the film
priming) was audible for participants via a head$ae music was selected based on previous
research (Gerrards-Hesse, Spies, & Hesse, 19%hfoverview). Participants in the positive
mood condition listened to “Mazurka” from Coppébia Léo Delibes, “Divertimento in D
Major #136” and “Eine kleine Nachtmusik” (Serenddein G Major) by Wolfgang Amadeus
Mozart. For the negative mood condition we usedd@id in G Minor” by Tomaso Albinoni,
“Adagio for Strings” by Samuel Barber, and “Prelgt@pus 28#6) by Frédéric Chopin. To
put participants in neutral mood, the following neusas been chosen “Common Tones in
Simple Time” by John Adams, “Neptune — The Mysticit of The Planets by Gustav Holst,
and “Aerial Boundaries” by Michael Hedges.

Emotion Recognition Taskor the emotion recognition task, we used 6Ceckifit
stimuli from the Facial Expressions of Emotionndili and Tests (FEEST: Young, et al.,
2002). Stimuli contained 30 happy and 30 sad faoiptessions of emotions and were
displayed by 10 different male and female tardeasial expressions of emotions were
morphed in order to change the intensity of theplgaand sad emotional expression. The
morphed faces expressed 25%, 50%, or 75% of haggpnesp. sadness. Stimuli were
presented during 2000 ms, because this exposueagiosed in standardized emotion
recognition tests using photographs such as thgnogtic Analysis of Nonverbal Accuracy
(S. J. Nowicki & M. P. Duke, 1994). Also, Surguladzt al. (2004) used this exposure time
for the FEEST. Participants could answer as sodheastimuli disappeared; there was no
fixed time frame for the answers.

Manipulation Check

An ANOVA with mood priming as independent variabled participants’ reported

mood as the dependent variable was conducted er twatheck if mood priming worked.

The mood priming main effect was significalf(2,90) = 10.53p < .001. Contrast analyses
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showed that participants felt significantly happéer happy mood primind{ = 5.44) than
after neutral mood primindV = 4.90),p = .029, and participants felt significantly lesgppy
after sad mood priming\ = 4.34) than after neutral mood primimg; .026.

Results

A mixed model ANOVA was calculated in order to exaenmood effects on emotion
recognition. The within-subjects factors were theidl expressions (happy vs. sad) and the
intensity of the facial expression (25%, 50%, o%J5The between-subjects factors were
mood priming (happy, neutral, sad) and gender. Feshiowed the predicted mood-
congruity effect represented in the interactioffiaofal expressions by mood primirig(2,87)
=4.41,p = .015 (Figure 1)t-tests showed that people in sad mood recognizéasad 1 =
27.31) relatively better than they recognized hdjaes M = 25.50)t(31) = 2.99p = .005,
therefore confirming the expected negative bias&al mood. The opposite pattern was
found for happy mood: Means for participants primgith happy mood went in the direction
of a happy biasM = 26.59 for happy faces, aimi= 25.72 for sad faces). However, the
difference was not significart(31) = 1.26p = .216. Participants primed with neutral mood
showed no difference in recognizing happy%£ 26.79) as compared to sad fadds<
27.21),t(28) = 0.68p = .501.

But did mood-congruity effects emerge due to agdoetcognition of mood-congruent
emotions or due to an impaired recognition of mowbngruent emotions? To test whether
the negative bias was due to sad mood increasiog@mrecognition of mood-congruent,
sad faces compared to participants judging sad fiaxceeutral mood, we calculated a simple
main effect and found no significant differenced(saood:M = 27.31; neutral moodd =
27.21),t(59) = 0.23p = .817. Negative bias in sad mood must therefake loccurred due to
an impaired recognition of mood-incongruent hapgmet. Indeed, participants in sad mood
recognized the happy emotions marginally less thalh participants in neutral mood (for sad

mood:M = 25.50; for neutral mood = 26.79)t(59) = 1.87p = .067.
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When comparing the recognition of happy and sadtiem®of participants in happy
and in neutral mood, we found a corresponding patt¢éappy emotions were recognized
equally well in happy moodV = 26.59) as they were recognized in neutral mdbd (
26.79),t(59) = 0.34p = .738. However, the mood-incongruent sad emotizere less well
recognized in happy moot(= 25.72) compared to when in neutral mobdH27.21) t(59)
= 2.68,p = .010. Therefore mood did not facilitate the ggation of mood-congruent facial
expressions but hindered the recognition of moadngruent facial expressions (see Figure
1).

The mixed model ANOVA further revealed a marginalignificant mood priming
main effect~(2,87) = 2.58p = .082. Contrast analyses confirmed the hypottibaisin
neutral moodN1 = 8.99), participants performed better than ingyafM = 8.71),p = .015,
and than in sad moodi(= 8.78)p = .05 (both one-tailed). No significant differermetween
happy and sad participants emerged,.557.

The mixed model ANOVA further revealed a signifitéacial expressions by facial
expression intensity interacti®f{1.20,104.15) = 20.8h < .001 (Huynh-Feldt corrected
values) showing that when emotions were expressidan intensity of 25%, sad faced €
8.05) were better recognized than happy fabks 6.99)t(92) = 3.60p = .001, whereas the
contrary was found when emotions were expressdd»@to or 75% intensities (for 50%
intensity:M = 9.46 for happy faced] = 9.14 for sad face§92) = 2.84p = .006; for 75%
intensity:M = 9.83 for happy faced) = 9.54 for sad faceg92) = 3.28p = .001).

A main effect of facial expression intensity showedt low intense emotions (25% of
happiness or sadness) were recognized worse tbes éxpressing 50% or 75% of happiness
or sadness;(1.58,137.81) = 291.19,< .001 (Huynh-Feldt corrected values), indicatinat
low intense displayed emotions are more difficoltecognize than high intense displayed

emotions.
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As predicted, a gender main effect emerged, shothiag womenNl = 9.00)
outperformed men\ = 8.65),F(1,87) = 10.93p = .001. No interactions with mood priming
(F(1,87) = 2.76p = .260), facial expressions({L,87) = 1.28p = .260) and facial expression
intensity ¢(1.58,173.81) = 0.1h = .797 [Huynh-Feldt corrected values]) were found.

Discussion

The goal of this study was to investigate how déf¢ mood states (happy, sad,
neutral) affect the ability to correctly recognher people’s emotions. More specifically,
we hypothesized and found mood-congruity effectsad mood a negative bias emerged
showing that sad participants better recognizedaadl expressions than happy facial
expressions. In happy mood, participants did nagaize happy facial expressions better
than sad facial expressions, although means wehtsrirection. However, we demonstrated
that induced happy mood as compared to participasmineutral mood lead to a decrease in
sad facial expression recognition which indicates the happy mood priming hampers the
recognition of the mood-incongruent, sad emotitma&nalogy, sad mood priming had
detrimental effects on the recognition of mood-imgwent emotions (happy emotions in this
case): the recognition of happy facial expressias reduced in sad mood compared to the
performance of participants in neutral mood.

When looking at the overall performance there igd@wce that both happy and sad
mood decrease emotion recognition performance codga the control group in neutral
mood. However, as mentioned above this is duesfmeaific decrement in the recognition of
mood-incongruent facial expressions, the recogmibiomood-congruent facial expressions
was not impaired. We replicated therefore finditigd suggested mood-congruity effects in
emotion recognition (e.g., Bouhuys, et al., 1996r,@&t al., 1992), and could additionally
show, that for a non-clinical sample decreasedracgun sad mood and happy is not due to
an overall impairment in emotion recognition, buatspecific problem in recognizing mood-

incongruent emotions. Studies reporting a geneadbpmance decrement (concerning the
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recognition of all, not only mood-incongruent enoo8) have been mostly conducted with
patients. Asthana et al. (1998) argue that clindegdressed individuals might have additional
cognitive impairments that have consequences orniem@cognition performance such as
problems on visuospatial tasks. They suppose lieadatk of mood-congruent bias might be
due to samples including individuals suffering fragurotic depression that exhibit further
cognitive impairments. After the authors, depressiwithout these cognitive impairments
may also show a negative bias.

In general, there is a lack of research compandgiduals suffering from affective
disorders (depression, mania) to healthy particgparperiencing normal variations of mood.
Both, clinical samples and healthy subjects in jagp sad mood show mood-congruent
biases; however, concerning performance decremearhotion recognition, there might be a
difference between the clinical group and the lhgaroup in different mood states. Future
research should therefore systematically examidecampare healthy participants in
different mood states with patients suffering fraffective disorders on emotion recognition.

Our study is the first one that systematically exest how positive and negative
mood priming affect emotion recognition in termswdod-congruity effects and reduced or
boosted overall emotion recognition accuracy. RPrneviresearch often had a focus on either
mood-congruity effects or overall performance @8end rarely on both effects
simultaneously. In our study, we concentrated erd#tognition of happy and sad faces,
therefore mood-congruent or mood-incongruent emstiwhereas other researches who
found overall performance decrement often usedautset including a wider array of
positively or negatively valenced emotions suchrager and fear (Asthana, et al., 1998;
Chepenik, et al., 2007; Zuroff & Colussy, 1986)slhot yet clear if in sad mood negative
emotions like anger and fear would be recognizethersame level as sad emotions because

they share the emotional valence or if in sad modividuals only perform well when faces
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express sad emotion but not other negative emottartare research may investigate
whether the negative bias equally concerns diftezerotions of the same valence.

We tested whether the intensity of the displayedteim affected emotion recognition
and found that the intensity influenced the soethhappy face advantage. The happy face
advantage refers to the findings that happy expessre easier to recognize than sad
expressions. This effect has already been widglgrted in the literature (e.qg., Kirita &
Endo, 1995; Leppanen, 2004). The results of thegmtestudy confirmed this happy face
advantage when using facial expression with higttensities (50% and 75% of happiness,
resp. sadness). However, this advantage disappe@etdthe emotional expression was less
intense (25% of happiness, resp. sadness) andahi®easier to recognize the sad facial
expressions than the happy ones. When expressiynsantain 25% of the emaotion, this is
close to a neutral expression. It had been denaiestthat when identifying neutral facial
expressions there were more misidentification exdhiection of a sad than happy faces
(Leppéanen, et al., 2004). So when no or, like sghesent study, only a small amount (25%)
of emotion is displayed in a face, it seems tougged more likely as being sad than happy.

Concerning gender effects, we confirmed previondifigs. As described in
McClure’s (2000) meta-analysis, women outperformmesh on the emotion recognition task.
This was independent of their mood state, mearmagrhood-congruity effects or mood
effects on performance were not moderated by gender

The findings are important for application as w&he ability to recognize emotions is
crucial for the experience of positive social iatgions: It has been found that there is a
relation between emotion recognition performanag raationship well-being and social
competence (Carton, et al., 1999). Because foakhgictioning it is so important to read
other people’s emotion accurately, it is importanbe aware of how the ability to recognize
emotions might be biased. As an example, indivelwdlose work success is affected by

their ability to correctly read other’s emotionglas therapists or counselors might be
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affected by mood-congruity effects without themiciag it. A therapist who is feeling happy
and thus patrticularly inaccurate at recognizingread in his or her client might fail to
correctly assess the client’s problem and mighttreeppropriately. It is therefore important

to include such findings in the training of thesipiand counselors.



143

References

Ambady, N., & Gray, H. M. (2002). On being sad amdtaken: Mood effects on the
accuracy of thin-slice judgment®urnal of Personality and Social Psychology, 83

947-961.

Asthana, H. S., Mandal, M. K., Khurana, H., & Hadliegamie, S. (1998). Visuospatial and

affect recognition deficit in depressialournal of Affective Disorders, 487-62.

Beck, A. T. (1976)Cognitive Therapy and the Emotional Disordeé¥ew York:

International Universities Press.

Bless, H., Bohner, G., Schwarz, N., & Strack, R9@). Mood and persuasion: A cognitive

response analysiBersonality and Social Psychology Bulletin, B81-345.

Bouhuys, A. L., Bloem, G. M., & Groothuis, T. G. (3995). Induction of depressed and
elated mood by music influences the perceptiomolf emotional expressions in

healthy subjectslournal of Affective Disorders, 3315-226.

Bower, G. H. (1981). Mood and memoAmerican Psychologist, 36, 3629-148.

Brackett, M. A., Rivers, S. E., Shiffman, S., Larnd., & Salovey, P. (2006). Relating
emotional abilities to social functioning: A comzan of self-report and performance
measures of emotional intelligendeurnal of Personality and Social Psychology, 91

780-795.

Bright, D. A., & Goodman-Delahunty, J. (2006). Gsame evidence and emotion: Anger,

blame, and jury decision-makinigaw and Human Behavior, 3083-202.

Carton, J. S., Kessler, E. A., & Pape, C. L. (199®)nverbal decoding skills and relationship

well-being in adultsJournal of Nonverbal Behavior, 291-100.



144

Chepenik, L. G., Cornew, L. A., & Farah, M. J. (ZD0The influence of sad mood on

cognition.Emaotion, 7 802-811.

Ekman, P., & Friesen, W. V. (197B)ctures of facial affectPalo Alto, CA: Consulting

Psychologists Press.

Gerrards-Hesse, A., Spies, K., & Hesse, F. W. (L9%9perimental inductions of emotional

states and their effectiveness: a reviBvitish Journal of Psychology, 855-78.

Getz, G. E., Shear, P. K., & Strakowski, S. M. @QP@acial affect recognition deficits in

bipolar disorderJournal of the International Neuropsychological by, 9 623-632.

Gray, J., Venn, H., Montagne, B., Murray, L., B, Frigerio, E., et al. (2006). Bipolar
patients show mood-congruent biases in sensitigifgcial expressions of emotion
when exhibiting depressed symptoms, but not whérbéng manic symptoms.

Cognitive Neuropsychiatry, 1505-520.

Gur, R. C., Erwin, R. J., Gur, R. E., Zwil, A. Eleimberg, C., & Kramer, H. C. (1992).
Facial emotion discrimination: Il. Behavioral fimdjs in depressioesychiatry

Research, 42241-251.

Hale, W. W. (1997). Judgment of facial expressiamd depression persistenBsychiatry

Research, 8(265-274.

Hall, J. A. (1978). Gender effects in decoding rembval cuesPsychological Bulletin, 85

845-857.

Hall, J. A. (1984)Nonverbal sex differences: Communication accurawyexpressive style.

Baltimore: John Hopkins University Press.

Izard, C. E. (1971The Face of EmotiorNew York: Appleton-Century-Crofts.



145

Kirita, T., & Endo, M. (1995). Happy face advantage&ecognizing facial expressiomscta

Psychologica, 89149-163.

Lembke, A., & Ketter, T. A. (2002). Impaired recaiipn of facial emotion in mania.

American Journal of Psychiatry, 15802-304.

Leppanen, J. M. (2004Emotion-cognition interaction in recognizing facetpressions.

University of Tampere, Tampere.

Leppanen, J. M., Milders, M., Bell, J. S., Terriee, & Hietanen, J. K. (2004). Depression
biases the recognition of emotionally neutral fa&sychiatry Research, 12823-

133.

Loeb, A., Feshbach, S., Beck, A. T., & Wolf, A. &). Some effects of reward upon the
social perception and motivation of psychiatridgatis varying in depressiodournal

of Abnormal and Social Psychology, &89-616.

Matt, J., Vasquez, C., & Campbell, W. K. (1992). ddecongruent recall of affectively toned

stimuli: A meta-analytic reviewClinical Psychology Review, 1227-255.

McClure, E. B. (2000). A meta-analytic review ok sifferences in facial expression
processing and their development in infants, caildand adolescen®sychological

Bulletin, 126 424-453.

Niedenthal, P. M., Halberstadt, J. B., Margolin&Innes-Ker, A. H. (2000). Emotional
state and the detection of change in facial express emotion European Journal of

Social Psychology, 3@11-222.

Nowicki, S., Jr. , & Duke, M. P. (1994). Individudifferences in the nonverbal
communication of affect: The Diagnostic AnalysisNainverbal Accuracy Scale.

Journal of Nonverbal Behavior, 18-35.



146

Rottenberg, J., Ray, R. R., & Gross, J. J. (20Bif)otion elicitation using films. In J. A.

Coan & J. J. B. Allen (Eds.). New York: Oxford Uergity Press.

Schwarz, N. (1990). Feelings as information: Infational and motivational functions of
affective states. In E. T. Higgins & R. Sorrent{iials.),Handbook of motivation and
cognition: Foundations of social behaviprol. 2, pp. 527-561). New York: Guilford

Press.

Surguladze, S. A., Young, A. W., Senior, C., BréhiG., Travis, M. J., & Phillips, M. L.
(2004). Recognition accuracy and response biaagpyhand sad facial expressions in

patients with major depressiddeuropsychology, 1212-218.

Young, A. W., Perrett, D. I., Calder, A. J., Sprelmgeyer, R., & Ekman, P. (2002). Facial
expressions of emotion: Stimuli and tests (FEEBU)y St. Edmunds, England:

Thames Valley Test Company.

Zuroff, D. C., & Colussy, S. A. (1986). Emotionakognition in schizophrenia and depressed

inpatientsJournal of Clinical Psychology, 4211-416.



147

Figure Caption

Figure 1 Amount of correctly recognized happy and sadalaexpression in happy, neutral,

and sad mood.



Emotion Recognition

8.47

I
happy sad

Facial Expression

148

Mood Priming

=== happy
= neutral
---sad



E) STUDY 4

Schmid, P. C., Schmid Mast, M., Bombari, D., M&tyV. (under review). How global
versus local priming affects nonverbal decodingueacy.Journal of Nonverbal Behavior.



150

Running Head: INFORMATION PROCESSING AND NONVERBAECODING

How Global Versus Local Priming Affects Nonverbaddding Accuracy

Petra C. Schmid
Marianne Schmid Mast
Dario Bombari

Fred W. Mast

Address correspondence to: Petra Schmid, Departofi&dork and Organizational
Psychology, University of Neuchatel, Rue de la Madee 23, 2000 Neuchatel, Switzerland ;

phone : +41-32-7181390 ; email : petra.schmid@uadme

2 University of Neuchatel, Switzerland

% University of Berne, Switzerland



151

Abstract
Women typically outperform men on nonverbal decgditnich might be due to the use of a
more favorable processing style. Study 1 aimsro @iut if this gender difference is due to
different processing styles of women and men atigeifgender effect still emerges when
women and men are primed with specific procesdiylgs(global versus local). Looking at
accuracy on the Profile of Nonverbal Accuracy (PQWS found that local priming did not
affect women’s but improved men’s performance so the performance difference between
men and women vanished. After global priming, teedgr difference disappeared as well,
but due to slightly increased nonverbal decodirayescy in men and a decreased
performance in women. Priming did not affect accuran the Diagnostic Analysis of
Nonverbal Accuracy 2 (DANVA 2-AF) even though itchbeen found in other studies that
global processing (eye movements) boosted perfarenan the DANVA 2. Study 2 showed
that the priming does not affect eye movementdherXANVA 2. It was concluded that

different nonverbal decoding test require diffeneracessing styles.

Key words: nonverbal decoding, information procegsglobal versus local priming, gender
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How Global Versus Local Priming Affects Nonverbaddding Accuracy

Being able to interpret other people’s nonverbalaweor correctly is important for
positive interpersonal interactions (J. A. Hall &rRieri, 2001). It enables us to respond
appropriately to the displayed behaviors of a dactaraction partner and it can help prevent
social faux-pas. Previous research shows thatnergé people are able to form correct
social judgments based on observed nonverbal beh#®eople are able to correctly assess
others’ emotional expressions (J. A. Hall & Berji2001), thoughts (Ickes, 1993, 2001),
personality characteristics (Ambady, et al., 19&kenau & Liebler, 1992; Funder &
Sneed, 1993; Gifford, 1994; Watson, 1989), intelige (Murphy, Hall, & Colvin, 2003;
Zebrowitz, Hall, Murphy, & Rhodes, 2002b), and tiature of their social relationships
(Barnes & Stemberg, 1989; Bernieri, Gillis, DadsGrahe, 1996; Schmid Mast & Hall,
2004).

However, people differ in their ability to decodenwerbal cues. For example, women
typically do a better job than men in correctlyessing others (J. A. Hall, 1978; 1984 for
meta-analyses). A possible explanation for thiglgenlifference is that females use a more
effective strategy to decode others’ nonverbal biginaFor emotion recognition, there is
evidence that women rely more on global informaaod less on local information than men
(Schmid, Schmid Mast, Bombari, Mast, & LobmaierQ2)) By global information
processing we understand the formation of an olvgredtalt-like impression of others by
integrating different pieces of information wheréasal information processing is understood
as focusing on details and looking at the piecparsgely. In the Schmid et al. study, global
processing was measured with eye tracking and tpeadized as the interfeatural saccade
ratio, calculated by dividing the amount of intetieral saccades (saccades that were
performed between the mouth, the nose, and thg bydke amount of all performed
saccades. Local processing was operationalizeteastal duration of fixating features

(mouth, nose, and eyes). Women had a higher iatewi@ saccade ratio (= more global
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processing) and shorter fixations (= less locatessing) than men which we interpreted as
women using more of a global and less of a locatgssing style than men. Additionally,
global processing was positively and local processiegatively related to emotion
recognition performance; however this was only fargpeople in sad mood but not for
happy participants.

More evidence to suggest that cognitive informapoocessing styles affect
nonverbal decoding accuracy comes from Ambady alag 2002). They found that sad
participants are impaired in assessing relationstpe from short film scenes (2002; Study 2)
and examined whether the deliberate, local infolwngtrocessing style that sad people
usually adopt (e.g., Bless, et al., 1990; Gasp@ide, 2002) is responsible for sad people’s
decreased performance (Ambady & Gray, 2002, Stydyduced sad participants were
compared to sad participants who were exposed #&mlditional cognitive load (that should
prevent them from doing deliberate, local procegsind to a control group in neutral mood.
Results showed that sad participants under cogriviad performed equally well as
participants in a neutral mood and significantljtéethan sad participants without cognitive
load. In other words: sad people who supposedlggaed information locally performed
worse on the nonverbal decoding task than sad pedpb were prevented from local
processing by an additional cognitive load and {ewople in neutral mood. This is thus
further evidence that local processing is detriraktat nonverbal decoding accuracy.
However, the authors did not look at gender effetthis study.

These findings suggest that a more global inforomgprocessing style is beneficial
and a more local processing style is detrimentahfmverbal decoding. However, Fiske, Lin,
and Neuberg (1999) posit in their continuum mobat paying attention to individuating
details (thus local processing) is related to betterpersonal judgments and that a more
global or heuristic processing style is at the p#rel of the continuum and characterizes

stereotyping. Due to the lack of empirical evidefarethis position, it is fair to state that to
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date, the state of affairs concerning which cogaithformation processing style to use for
accurate nonverbal decoding is unclear. Moreovés,gossible that the type of decoding task
used might necessitate a different processing.dtylihe present studies, we measured
nonverbal decoding accuracy with two of the moséiently used nonverbal decoding tests:
the Profile of Nonverbal Sensitivity (PONS; Rosettet al., 1979; included in Study 1) and
the Diagnostic Analysis of Nonverbal Accuracy 2 duit Faces (DANVA 2-AF; S. J.
Nowicki & M. P. Duke, 1994; included in Studiesrdda?). The DANVA 2-AF measures the
ability to correctly recognize other people’s erons in faces on the basis of still pictures.
Emotions can be anger, fear, happiness, or sadies$ONS measures accuracy in the
assessment of the intentions of a woman througindrererbal behavior in the face or body
displayed in a series of different 2s short filnrerses. The content of the displayed nonverbal
behavior either expresses something positive (@x@ressing motherly love) or something
negative (e.g., talking about one’s divorce). Thanes emotion recognition also plays a role
in the PONS. Note, however, that the PONS doesmigtinclude the aspect of emotion
recognition, because participants further havessess the intention of the woman in various
social situations.
Study 1

The goal of the Study 1 was to investigate how geadd information processing
style influence nonverbal decoding accuracy. Maezigely, we aimed to find out whether
the female advantage in nonverbal decoding accutiseyppears when participants are forced
to process information globally or locally. Becaugamen are better nonverbal decoders (J.
A. Hall, 1984) and seem to use more global inforamaprocessing (Schmid, et al., 2009), we
expect to boost men’s nonverbal decoding accurgigyiming them with a global
information processing style. Under the assumptian global processing is beneficial for

nonverbal decoding and that women use this strdigglefault, we also expect local priming
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to have detrimental effects on women’s nonverbabdang accuracy, because they would be
forced to use a less effective strategy.
Method
Participants
Participants were 137 college students from diffeegeas of study, 68 of them were
males, and 69 were females. Their average age W88 §earsD = 3.19). Small gifts (pens,
chocolates, etc.) were given to thank the studentheir participation. All participants filled

in an informed consent form.

Procedure

Participants were randomly assigned to either lblead or local processing condition
or to the control group and were then primed whi ¢orresponding information processing
style by using the NAVON figures (explained in mdegail below). We then measured the
participants’ nonverbal decoding accuracy with tests: One test was the PONS (Rosenthal,

et al., 1979) and the other one was the DANVA 2(8FJ. Nowicki & M. P. Duke, 1994).

Measures

Information processing style priminBarticipants in the global and the local
processing condition completed the NAVON task (Ngvi®77) in which a series of 100 big
letters composed of small letters were presentadeffample, a big “W” is built of several
small sized “A”s). In the global processing corwfiti participants had to read aloud as fast as
possible what the big letter was. Participanthialbcal condition had to read aloud as fast as
possible what the small letter was. This task wsegiuas priming of the global cognitive
processing (read aloud the big letters) or of lecanitive processing (read aloud the small
letters) for the subsequent nonverbal decoding tEs& control group had to read aloud 100
letters that were written in different fonts (whisere not made up of many smaller letters).

Participants were naive with regards to the airthefNavon priming and reported that they
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thought that this was an independent task measth@igability to concentrate and to stay
focused.

Nonverbal decoding accuracy

DANVA 2-AF.To measure nonverbal decoding accuracy, we useldtast of the
DANVA 2 (S. J. Nowicki & M. P. Duke, 1994). The ekt was the DANVA 2 Adult Faces,
consisting of 24 still pictures with adults’ facegpressing one of four different emotions.
Emotions were happiness, sadness, fear, and dreyass were presented for 2s on a
computer screen. The task was to judge the fagmkssion of emotion by having always the
four answer possibilities.

PONS.The short version of the PONS (Rosenthal, et 9] consisting of 40 2s
film scenes without sound was used. This versiam@PONS measures the accuracy of
identifying the meaning of nonverbal cues througgefand body expressions displayed by a
woman. The participants choose between two optiessribing which intentions the woman
was expressing in each film scene (e.g., returfanljy item to a store, or trying to seduce
someone).

Results

PONS.We computed the same a 2 (participant sex) xig{pg condition: global,
local, or control) ANOVA with the amount of corremtswers on the PONS as the dependent
variable. We found a significant main effect oftpapant genderi-(1,131) = 11.65p = .001,
showing that women performed bettht £ 28.93) than mer = 27.52). Also, there was a
priming condition main effect(2,131) = 4.46p = .013. Participants primed with local
processing performed significantly bettdt € 29.09) than participants primed with global
processingNl = 27.84),p = .015, and than the control groug € 27.75),p = .009. However,
the main effects have to be qualified by a sigaificparticipant gender by priming condition

interaction,F(2,131) = 4.01p = .020, Figure 1).
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To clarify the gender by priming interaction effgolanned comparisartests were
calculated. The gender difference was mainly dueeavomen’s better performance in the
control group compared to mgd3) = 4.18p < .001. The gender difference mostly
disappeared when participants were primed withl iméarmation processind(46) = 1.80p
=.078; and was absent when they were primed Wathadinformation processing42) =

0.15,p = .881.

For women, global priming entailed a decrementdriggmance compared to the
control group, contras(44) = 1.12p = .039, but in men, the global priming marginally
significantly boosted performance on the PONS, restt(41) = 1.72p = .094. Local
priming only affected men’s performance: After adbpriming men gave more correct
answers on the PONS than the control group, cari{?) = 2.90p = .006. No significant

difference was found in women, contr&@té) = 0.74p = .462.

DANVA 2 First we calculated a 2 (participant sex) x 3 (pmigncondition: global,
local, or control) ANOVA with the amount of corremtswers in the DANVA 2 as the
dependent variable. No significant effects werentb(priming conditionF(2,131) = 1.65p
=.197; gender=(1,131) = 0.74p = .390; gender x priming conditidf(2,131) = 0.165p =
.848.

Discussion

The goal of our study was to investigate whetherdge differences in nonverbal
decoding accuracy can be explained by differemtrmétion processing styles of women and
men. Women outperformed men in the PONS in therabgtoup; however, no gender effect
emerged for the DANVA 2-AF. Note that informatioropessing style priming was
unobtrusive, meaning that participants did not tavey to consciously change their natural
cognitive strategy. So the possibility that papants would be hurt by consciously trying to

change their style is not very likely. Also, becapsirticipants were not conscious about the



158

aim of the Navon priming, we can exclude that gerdfects emerged due to gender
differences in task motivation. In the PONS gendtaracted with the information processing
style participants used: We predicted that globiahing would boost men’s nonverbal
decoding accuracy whereas it had no effect on womearther, we expected that local
priming would decrease women’s nonverbal decodiilifias and that it would not affect
men’s performance. Against predictions, we fourat libcal priming increased men’s
performance whereas it had no effects on womenremisglobal priming had detrimental
effects on women’s nonverbal decoding ability, ahghtly positive effects on men’s
accuracy. Local processing resulted in better perdmce on the PONS compared to global
processing. So, if local processing is what maleepfe accurate in this task, women might
already use a local processing style that helps tioeperform well so that local priming does
not increase women’s performance any further (ugiiffect). However, the situation for
men is different; they profit greatly from a logabcessing style. Their performance
increases and becomes comparable to that of womeesignificant gender difference in
nonverbal decoding accuracy in the local primingdithon). Global priming brought the
performance of women down and that of men margirsadjnificantly up when compared to
the control condition. So if women already usedbeect information processing strategy by
default (local), they are hurt when they are “faft® use a global strategy. For men,
however, the global strategy seems to be bettarribthing. Whether men are made to
process globally or locally does not matter foirtllecoding accuracy but it increases their
performance compared to the control condition. @mdd argue that on the basis of global
information processing, people are able to perfeasonably well on the PONS; however,
when relying on local information, performance v better.

Note, this is not in line with our hypothesis and\pous research on emotion
recognition showing that global information prodegss favorable for nonverbal decoding

accuracy (Schmid, et al., 2009). The impact oftsgyamight therefore be quite task-specific.
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The PONS is a more complex task than emotion retiogriests. The PONS covers video
material of emotions and intentions in differentiabsituations and not only emotion
recognition on still pictures. Local processing hiige the better strategy in the PONS,
because the scenes on the PONS are very specderifoy food in a restaurant, etc.) and
people’s responses are probably not very autonfdidicipants probably have to analyze
and think. Furthermore, each pair of responseratafes is different—this could be very
important because they have to be really alert itiwgty. With standard emotion recognition
tasks the alternatives are the same every timeisoetquires no or less cognitive effort.
Rosip and Hall (2004) pointed out that “...becauseitttms on the PONS require the test-
taker to consider various ways one might act ifedgt situations, it is more likely to require

more deliberate processing than does the DANVA 2{QF272).

There is empirical evidence that the PONS is maybwre complex task than other
nonverbal decoding tasks: Phillips, Tunstall, atd@on (2007a) showed that the PONS
required a lot of working memory resources whetkadnterpersonal Perception Task (IPT)
did not (or participants simply chose to tradeaiténtion to the IPT against attention to the
load task). The authors conclude that for the tR&,decoding of the cues was more

automatic than for the PONS.

The fact that women usually outperform men on mosiverbal decoding tasks
suggests that women automatically rely on the msstul processing style, that might be the
local one in case of the PONS, or the global ormsge of emotion recognition tasks. Men’s
lower performance might be due to an ignoranceto€lwcues they have to pay attention to

and can be compensated by giving them the apptemietegy.

But if the PONS requires local processing and eomatecognition tests global
processing, why did global Navon priming not boasiotion recognition performance in the

present study? A possibility is that the globaldlodavon priming does not affect
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participants’ eye movements (which are known todb&ted to emotion recognition
performance) but it might affect information prosieg on a higher processing level. To the
extent that the PONS features complex social sigiand thus might necessitate a certain —
as we have seen rather local — high level procgssite and that the DANVA 2-AF consist
of identifying emotions and relies thus on less ptax social information, the argument that
the Navon priming affects only higher cognitive gessing could explain the discrepant
results between the PONS and the DANVA in the presesearch. Maybe after having seen
the PONS clips, participants had to further delbeabout the responses and maybe had to
activate autobiographical memories and semantigvladge about scripts in order to find the
correct answer. This is an example for higher lag@rrmation processing (which might have
been affected by the Navon priming) that is natkiation with eye movements. Also,
because answer possibilities change between #ig iinithe PONS, whereas they remain the
same in the DANVA 2-AF, one might conclude that B@NS demands much more
deliberate, local information processing afterpleeception of the clips. This might have
been facilitated by the local Navon priming anddeired by the global Navon priming (the
latter at least for women). The DANVA 2-AF mostdlig requires less deliberation maybe
also because of the simpler response optionsgittwiery well be more important to what
kind of information a person pays attention to lo@ perceptional level. If the Navon priming
affected information processing on a higher praogdgvel, this might explain why it had
neither positive nor negative effects on accuracyhe DANVA 2-AF. But effects of the

Navon priming on the DANVA 2-AF still have to beadiffied.

Study 2

Study 2 aimed to clarify why the global-local Nayaniming had an effect on
nonverbal decoding accuracy measured by the POMN3\0b when using the DANVA 2-AF.

Because other studies showed that global informatiocessing is favorable for emotion
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recognition compared to local information procegsimeasured by registering participants’
eye movement (Schmid, et al., 2009), we conducteetand study in order to look if and
how the Navon priming affect eye movements durirgDANVA 2-AF. We postulate that
the Navon priming of global and local as we used Btudy 1 does not affect the way stimuli
are perceived but how perceived stimuli are furtreated in the brain. In line with this
reasoning, we expect that the Navon priming do¢snfloence eye movements (whether a
participant shows more global or more local eye emoents), and also does not affect
emotion recognition accuracy. However, we expecepticate the Schmid et al. findings and
posit therefore a positive correlation betweenglobal eye movements and a negative

correlation between local eye movements and emogiocognition accuracy.

Method

Participants
We recruited 48 students (24 women and 24 memedthiversity of Lausanne in
Switzerland. Participants filled in an informed sent form and were paid for their

participation with the equivalent of 10 dollars.eTéxperiment lasted about 30 minutes.

Procedure

Participants were randomly assigned to one of tphrieeing conditions: global, local,
or neutral. As in Study 1, priming was realizedusyng the Navon figures, however, in order
to potentially make the priming effect more powerie increased its duration and let the
participants read the 100 during ten minutes (& Navon letters appeared randomized
during ten minutes on the screen). After the prartimey performed the DANVA 2-AF.
During this task, participants’ eye movements weggstered in order to assess whether the
Navon priming influenced the scan pattern or notl @ see whether the correlations between
information processing and emotion recognition a@cy found in Schmid et al. (2009) could

be replicated. Similar to the Schmid et al. stwdg,created a global processing and a local
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processing style measure on the basis of the agkitig data (explained in more details
below). Eye movements were tracked by using a He8d250 tracking system from SMI-
SensoMotoric Instruments (Teltow, Germany).

Measures

Global Information Processingslobal information processing was assessed by
computing an interfeatural saccade ratio: the amotall interfeatural saccades (saccades
that were performed between feature fixations firelge, right eye, nose, and mouth) was
divided by the amount of all performed saccades.oWlg considered saccades that have
been performed before the response was given.

Local Information Processind.ocal information processing refers to the mearetim
that participants spent on the features (left agét eye, mouth, and nose). Only fixations
that lasted longer than 100 ms were consideredsé&mive fixations within the same
features were first summed up. Again, we focuséelyson fixations that were made before
the participants gave the answer.

Results

A 2 (gender) x 3 (priming: local, global, contrdINOVA was computed with
emotion recognition as the dependent variablen/Study 1, no effects reached significance
(genderF(1,42) = 1.44p = .237; priming condition(2,42) = 0.73p = .488, gender by
priming condition:F(2,42) = 0.09p = .914). Replacing the dependent variable with the
interfeatural saccade ratio, again, no significastilts emerged, as we predicted (gender:
F(1,42) = .88p = .352; priming conditionf(2,42) =0.94p = .398, gender by priming
condition:F(2,42) = 0.08p = .927). Also according to prediction, no sigraint results were
found for the fixations (gendef(1,42) = 0.06p = .809; priming condition(2,42) = 2.27p
=.116, gender by priming conditioR(2,42) = 0.86p = .432).

We then correlated the interfeatural saccade eattbthe fixations with emotion

recognition and replicated the finding from Schraidhl. (2009): a positive correlation
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between the interfeatural saccade ratio (globatgssing) and emotion recognitions .29,p
=.048. Also, the correlation between the fixati@iosal processing) and emotion recognition
was negative as reported in the Schmid et al. stunlyever, it did not reach significaneex
-.21,p =.162). Partialling out priming condition, theraation between the interfeatural
saccade ratio and emotion recognitipn£ .27,p = .066) was not significantly different from
the correlation without controlling for priming cdition (p = .343). Partialling out the

priming condition pr = -.25, p = .096)did also not affect the correlation between the
fixations and emotion recognitiop € .161).

Discussion

As in Study 1, Study 2 showed that the Navon glbbedl priming did not affect
emotion recognition accuracy measured by the DANMAF and it did neither had an effect
on eye movement during the task. Also, correlatlmetsveen eye movements and emotion
recognition accuracy were not affected by the Ngwaming. Global eye movements were
related to better performance on emotion recogmiti@ne could conclude that Navon
priming does not affect information processing lo@ perception or eye movement level.
However, the scan path determines how well a jpberaon does in emotion recognition. For
emotion recognition it seems thus crucial whicloinfation (global or local) a person pays

attention to in order to make accurate judgments.

General Discussion

In sum, results from Studies 1 and 2 show thaebfiit nonverbal decoding tasks
seem to require different processing styles. Sfudlgowed that for the PONS, local
information processing is beneficial which is alsdine with the findings from the Phillips et
al. (2007a) study that showed that cognitive lGagposed to hinder local processing) hurt
PONS performance. Gender effects on the PONS echergg in the control group and

vanished when participants were primed with glaydbcal information processing. The
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DANVA 2-AF was not affected by the Navon globaldb@riming in Study 1, but Study 2
showed that global eye movements are related tertstcuracy which is a replication of the

Schmid et al. (2009) results.

Because for the PONS results appeared when pamisipnformation processing
style was manipulated by used the Navon globaltipeaing, which in turn did not affect
performance on the emotion recognition test DANVVAR, we conclude that Navon priming
does not influence information processing on theguual level, but probably on a higher
processing level. The DANVA 2-AF performance isstwve with regard to the perceived
information, global eye movements are related ttebg@erformance. Further processing
seems to be more automatic, probably because pfysonganized answer categories and
therefore, the Navon priming does not influencdgrarance on the DANVA 2-AF. This is
different for the PONS where stimuli and answeegaties are much more complex. The
PONS requires higher deliberate processing andheaisfore positively affected by the local
Navon priming, but negatively affected by the gladavon priming. It remains unclear

which processing (global or local) is best on teecpptual level for the PONS.

Further research should (1) clarify the effectthef Navon global-local priming on
different information processing levels and its seaquences for nonverbal decoding accuracy

and (2) investigate how global and local eye mov@matffect performance on the PONS.

On the basis of our results we suggest that th@iNaviming affects higher level
information processing, however, it remains unclelaat exactly is affected by the Navon
priming. There is research showing that global wetecal Navon figures activate different
brain areas, global figures activated the righguial gyrus, and local figures the left inferior
occipital cortex (Fink, Halligan, Marshall, Frithrackowiak, & Dolan, 1997). Macrae and
Lewis (2002) showed a 30s video showing a robbeene before participants were primed

with the Navon letters. Participants then had emtdy the robber among seven unfamiliar
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faces. Global processing is known to boost facegeition (e.g., Leder & Bruce, 2000a;
Tanaka & Farah, 1993; A. W. Young, D. J. Hellaw&lD. C. Hay, 1987b), and in line with
this, Macrae and Lewis found that after a globaldapriming participants more easily
recognized the robber compared to the local Navonipg. However, these findings could
not be replicated by Lawson (2007) who had a ggttiat was more similar to the DANVA
2-AF test: They exposed participants to still pietuof faces and objects, or words and
primed then participants using the Navon lettehenTduring the face recognition task,
participants were again exposed to still face pedwand had to say whether or not a face,
object or word was novel or not. Navon priming dat affect recognition performance. This
suggests that the effects of the Navon primingllgigbpend on test characteristics. Again,
the difference in stimulus complexity between thektwhere effects of the Navon priming
were found (films, therefore more complex stimulecsinpared to the task where no effects
were found (still pictures, less complex) are sdlielowever, further research is still needed
to explore the effects of the Navon figures onadéht tasks varying in stimulus complexity

and answer options.

Because we found evidence that different nonvetbabding tasks require different
information processing styles further research khtyy to identify which task characteristics
demand which processing style: Is it the differeimcthe type of stimuli (still pictures, short
or longer film scenes, real interactions) that nexpudifferent processing styles, is it the type
and amount of answer possibilities (two or moréedént answer possibilities, are there
always the same answer possibilities for each @genot, etc.), or is it the type of

interpersonal judgment (emotion recognition, aseess of intentions, etc.)?

So far there is evidence that the number of passédponses can influences cognitive
resources: Phillips, Channon, Tunstall, Hedenstimd, Lyons (2008) showed that the more

answer possibilities were given in an emotion redogn task the more cognitive resources



166

were needed. But also type of stimuli might berapartant factor which might explain why
cognitive load had different effects on the PONS8pared to the IPT in the Phillips et al.
(2007a) study. Both, the PONS and the IPT conilimrhaterial, however, scenes in the
PONS last 2s, film scenes in the IPT around 308ligzhet al. pointed out that during the IPT
task participants might have generated brief srapaf information across the 30s clips,
whereas this was not possible for the 2s lastiogtships in the PONS, and therefore the
PONS might have needed more cognitive resourcesnWwbmparing the PONS with the
DANVA 2-AF the most salient differences are twoy The DANVA 2-AF consists of still
pictures and the PONS of film clips and (2) anspeassibilities in the DANVA 2-AF are four,
in the PONS two, however, in the DANVA 2-AF thosewaer possibilities are less complex
and remain the same over all trials, whereas iflPthBIS answer possibilities contain

complex social situation and change over the trials

Performance on the PONS has been linked to theriexpe of healthier and better
adjusted personalities. Further, when having a bagite on the PONS, people were judged
as being more interpersonally sensitive, more deaticqin case of teachers), and better
performing in their job (in the case of cliniciaaisd teachers) by others (Rosenthal, et al.,
1979). High scores on the DANVA 2-AF have been grdun relation to less feelings of
depression and more relationship well-being (Carbal., 1999).Therefore, it seems to be
important for everyday life to have the interpeaoskills that are measured in the PONS and
the DANVA 2-AF and there should be an interesinipiriove or train nonverbal decoding
accuracy skills. Such training can only be devedopben there is knowledge about the
mechanism underlying nonverbal decoding accurabg.present study provides such

information and is therefore important for applioatas well.
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Figure Caption

Figure 1.Men and women’s amount of correct answers in tDBI® after global or local

information processing priming and control group.
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