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Abstract of Dissertation Presented to the Graduate School 
of the University of Florida in Partial Fulfillment of the 
Requirements for the Degree of Doctor of Philosophy 

SEX BIAS IN INTERPRETING EMOTIONAL STATES FROM VISUAL CUES 
By 

Kevin E. Stanley 

August 2007 

Chair:  Martin Heesacker 
Major: Counseling Psychology 
 

A disconnect exists between perceptions in the general public about sex differences in 

emotion and the findings in the scientific literature. Whereas popular books and portrayals in 

various media depict the sexes as inhabiting wholly different emotional realms, the scientific 

evidence reveals sex differences in emotion to be small and often situational. Attempting to 

determine the source of this divergence of popular and scientific opinion is puzzling. The present 

study examined one possible element in the creation and maintenance of widely-held beliefs 

about large sex differences in emotion. 

In the present study, the decoding of facial and postural affect was examined for evidence 

of a bias based on the sex of the encoder. Apparently male, apparently female, and androgynous 

stimulus figures were created using computer graphics software. Stimulus figures were 

manipulated to display unambiguous expressions of stereotypically masculine emotions (pride 

and anger), and stereotypically feminine emotions (happiness and fear), as well as ambiguous 

expressions of emotions (pride-happiness blended expression, anger-fear blended expression). 

Participants rated each expression for the degree to which anger, pride, fear, and happiness were 

perceived to be represented. It was hypothesized that unambiguous expressions would be 

interpreted similarly regardless of the apparent sex of the stimulus figure, or encoder. It was 

hypothesized that ambiguous expressions portrayed by apparent females would be interpreted as 
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more consistent with stereotypically feminine emotions, and ambiguous expressions portrayed 

by apparent males would be interpreted as more consistent with stereotypically masculine 

emotions. It was further hypothesized that when the apparent sex of the encoder was ambiguous, 

sex bias effects would be attenuated. That is, androgynous figures would be rated lower on 

stereotypically masculine emotions than would apparent males, and lower on stereotypically 

feminine emotions than would apparent females. 

Statistical analysis of the results yielded partial support for the hypotheses. Unambiguous 

expressions were rated significantly higher on the intended emotion than on the same-valence 

alternative in 11 of 12 cases. Both apparent males and apparent females displaying ambiguous 

expressions were rated higher on stereotypically feminine emotions than on stereotypically 

masculine emotions, which was inconsistent with the hypothesis. However, follow-up analysis 

revealed that apparent males displaying ambiguous expressions were rated higher on 

stereotypically masculine emotions than were apparent females displaying ambiguous emotions, 

and apparent females displaying ambiguous expressions were rated higher on stereotypically 

feminine emotions than were apparent males displaying ambiguous emotions. Androgynous 

figures were rated lower on stereotypically masculine emotions than were apparent males, but 

they were not rated significantly lower on stereotypically feminine emotions than were apparent 

females. Manipulation check data indicates that participants did not interpret androgynous 

figures to be female in the majority of cases. Implications of the findings and directions for 

future research are discussed.  
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CHAPTER 1 
INTRODUCTION 

Overview 

Our study is an investigation of one mechanism that may serve to generate and perpetuate 

overestimations of sex differences in emotion. A sex bias in the interpretation of visual displays 

of affect could amplify any real differences in emotional expression between the sexes and/or 

create the impression of differences where none exist. In our study the interpretation of visual 

affect is examined utilizing recent advances in readily accessible computer graphics software that 

allow the manipulation of apparent sex and facial expression of the encoder at a previously 

unavailable level of control.  

Portrayal of Sex Differences in Popular Culture 

The idea that women and men experience emotion in starkly different ways seems to be 

quite popular. The prototypical example is probably Gray's Men Are From Mars, Women Are 

From Venus (1992). This and his other books on the topic have sold over 14 million copies 

worldwide, and have been translated into 40 different languages (Gray, 2006). Another classic in 

the popular literature, Tannen’s (1990) You Just Don't Understand: Women and Men in 

Conversation, contrasts men’s fact-based, instrumental “report talk” with women’s emotion-

based, relational “rapport talk” approaches to communication. 

Many other successful books published in recent years also make extensive use of the 

premise that large sex differences exist in emotion. For example, two books by Pease and Pease 

(2001, 2004). became number one bestsellers on the International Bestsellers list. The authors of 

these and other popular books assert that women and men exhibit significant, sex-based 

emotional differences. Many further argue that those differences are innate and unchangeable, 

citing research from evolutionary psychology, comparative psychology, and biological 
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psychology to support those claims (e.g. Baron-Cohen, 2003; Moir & Moir, 2000; Rhodes, 

2004). 

The sex-differences theme can be found in other popular media, such as the theatre. The 

record for the longest-running solo play on Broadway is held by Rob Becker’s Defending the 

Caveman (1991), which makes extensive use of the premise that women and men are 

psychologically very different (Theater Mogul, 2006).  Becker’s play has been “recommended 

by thousands of psychologists and counselors” and he was invited to perform at the 1999 

convention of the American Association of Marriage and Family Therapists (Epinions, 2006).   

The message that the sexes inhabit separate emotional worlds is also conveyed through 

television and film. For example Seidman (1992) found pervasive sex-stereotyping on many 

dimensions, including affective expression, in music videos. Seidman’s analysis of sixty hours of 

music videos shown on MTV revealed that women were portrayed as affectionate, dependent, or 

fearful more often than were men, whereas men were portrayed as adventuresome, aggressive, or 

domineering more often than were women. Similar findings have been reported for televised 

sports coverage (e.g. Billings, Angelini, & Eastman, 2005; Fink & Kensicki, 2002), prime-time 

shows (e.g. Aubrey & Harrison, 2004; Signorielli, 1989), and commercials (e.g. Stern & Mastro, 

2004).  

The portrayal of separate emotional realms for males and females can also be seen in 

children’s entertainment. Thompson and Zerbinos (1995) studied 175 episodes of 41 different 

children’s cartoons, and found sex-stereotypic portrayals in numerous domains, including 

affective behaviors. For example, males displayed pride or anger more often than did females, 

whereas females displayed virtually all other emotions more often than did males, especially 

affection. Dundes (2001) observed that Disney’s animated films have been widely criticized as 
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promoting gender stereotypes, and went on to argue that the film Pocahontas, although often 

held up as a counterexample, in fact continued the trend by reinforcing “stereotypes of girls 

whose identity is determined first by romantic relationships and later by their role as selfless 

nurturer” (p. 354).  

Sex Differences in Research 

It is clear from the portrayal of his-and-hers emotional worlds in best-selling books, on 

stage, in movie theaters, and in television shows marketed to adults, adolescents, and young 

children that the idea of sex-segregated emotions is a very popular one. However, a growing 

body of psychological and sociological research seems to indicate that men and women are 

actually much more alike than different in their experience of emotion. Canary & Emmers-

Sommer (1997) used an extensive review of the then-existing research literature to argue that 

traditional stereotypes about sex differences in emotion usually fail to predict people’s behavior. 

They wrote that there seems to be more overlap than separation in the sexes’ experience of 

emotion, and explicitly rejected John Gray’s analogy of separate planets of origin. In a review of 

published literature reviews on the topic, Wester, Vogel, Pressly, and Heesacker (2002) came to 

a similar conclusion, stating that “sex differences are small, inconsistent, or limited to the 

influence of specific situational demands” (p. 639).   

In a 2005 meta-analysis of studies dealing with all types of sex differences, Janet Shibley 

Hyde concluded that only a very few large differences exist; men’s physical upper body strength 

is reliably greater than that of women, for example. On most studied dimensions, however, 

reliable sex differences were found to be small or non-existent. Hyde found the results striking 

enough to entitle her article “The Gender Similarities Hypothesis,” and she reiterated a theme 

found in Canary & Emmers-Sommer (1997) and Wester et al. (2002): on a given dimension, 

variation within each sex often eclipses the average difference between them.  
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 The sociology literature also contains the gender similarities theme. In the American 

Journal of Sociology, Simon and Nath reported that men and women in the U.S. are broadly 

similar in their self-report of their emotional experiences. Upon review of data from the emotions 

module of the 1996 General Social Survey (GSS), the investigators seemed rather surprised to 

conclude that “there is little correspondence between men’s and women’s feelings and 

expressive behavior and gender-linked cultural beliefs about emotion” (2004, p. 1166; italics in 

original). After examining the same data using a variety of theoretical and statistical models, 

Lively and Heise reported that “sex accounts for less than 1% of the variance on any of these 

emotionality dimensions” (2004, p. 1120). 

In the cases where emotional differences between the sexes have been observed, there are 

often qualifying factors to be considered. For example, differences are sometimes found in the 

ways men and women express emotions – but this has been convincingly explained in terms of 

culture-bound display rules as opposed to differences in the experience of emotion (e.g. Brody, 

2000; Hall, Carney, & Murphy 2002; O’Kearney & Dadds, 2004; Simpson & Stroh, 2004). Sex-

stereotypical patterns of emotional expression can be elicited in men by manipulating the social 

context to make them emotionally vulnerable, suggesting perhaps that these behaviors represent 

a defensive strategy of adhering to low-risk normative expectations rather than a genuine 

expression of their inner experiences (Vogel, Wester, Heesacker, & Madon, 2003).  

Additionally, observed differences are most often small relative to the within-sex 

variation on the examined dimension (e.g., Hyde, 2005; LaFrance, Hecht, & Paluck, 2003). So 

while studies do frequently describe statistically significant average differences in women’s and 

men’s emotional behaviors, these studies can be seen in a broader context to reveal more 

convergence than divergence.  
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Factors in Perception of Sex Differences 

To summarize, much of the available research indicates that emotional experience is 

fundamentally similar for men and women, with most differences being small, situational, or 

otherwise qualified. This is clearly at odds with the position taken by Gray, Tannen, and other 

authors, and portrayed in various entertainment media. Nevertheless, in light of the fact that self-

reported data, such as the GSS, show that American men’s and women’s subjective experiences 

are so alike, it seems odd that Men are from Mars, Women are from Venus and other works from 

this perspective should be so widely embraced. How can this disjunction between perception and 

empirical findings be explained?  

One potential contributing factor is that while peer-reviewed journal articles usually 

contain the context and qualifiers necessary to put results in the proper perspective, in the 

popular media this information may be jettisoned to tell a more easily understood, if somewhat 

misleading, story. Another potential contributing factor lies in the fact that the concept of sex 

differences is a pervasive one, embedded in western culture. Therefore, popular opinion may 

have remained at odds with scientific findings because those findings are seen as counterintuitive 

– just as when the concept of a spheroid Earth met with much resistance because people's senses 

seemed to indicate otherwise. Such a scenario can certainly be imagined.  

Gestalt theories of perception argue that relatively frequent instances of similarity will 

provide a less attended-to background against which relatively infrequent instances of difference 

stand out starkly. The large similarities may therefore simply be neglected, becoming the 

virtually invisible background against which the relatively small differences stand out, thereby 

receiving the larger share of conscious consideration. 

Whatever the origin of the notion that there are large sex differences in emotion, once 

such a belief has formed it could presumably sustain itself by biasing the person’s attention, 
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provided enough ambiguity in observed expressive displays.  Ambiguous events could be 

interpreted within the framework of the belief, seemingly providing ongoing reinforcing 

evidence for the belief.  So, it seems possible that even if the emotionally expressive behaviors of 

men and women aren’t systematically different, observers might unknowingly apply a bias as 

they encode ambiguous expressive behaviors.  

This reasoning constitutes the basis for the current research. A sex bias towards the 

interpretation of visual emotional cues according to traditional sex-role stereotypes is proposed. 

The goal of this project is to investigate this proposal experimentally. Whereas the research 

discussed so far deals with individuals' experiences or displays of emotion, the proposed project 

will focus on the receipt and encoding of emotional signals by an observer, and particularly on 

possible bias introduced at encoding.  

Facial Expressions as Displays of Emotion 

In a variety of social contexts, facial expressions are an important source of information 

regarding the emotional states of the participants (e.g. Ekman, 1993; Ekman & Friesen, 1987; 

Keltner, 1995). Nonverbal cues about emotional states play a vital role in effective 

communication in day-to-day interactions as well as in more constrained and goal-directed 

interactions, such as teaching, sales, and psychotherapy (Philippot, Feldman, & Coats, 2003). 

However, emotional communication is susceptible to distortion from various sources of bias.  

Of particular interest for this proposed dissertation is people’s  tendency to view certain 

emotions as inherently masculine or feminine, as this might lead people to interpret nonverbal 

emotional communications in a manner consistent with this sex-based categorization of 

emotions. U.S. culture has long included a widespread belief that  women are more “emotional” 

than men in general, and that many emotions are regarded as especially feminine, while a few are 

seen as at least relatively masculine (Plant, Hyde, Keltner, & Devine, 2000).  More recent data 
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show that the categorizing of emotions by gender is still alive and well. For example, in a study 

of the relationships between gender, job status, and the interpretation of emotional signals, 

Algoe, Buswell, and DeLameter (2000) found that their participants rated anger and disgust as 

relatively masculine emotions, and fear as relatively feminine. The participants in the Algoe et 

al. study also rated anger and disgust as more instrumental and fear as more expressive; traits 

which are themselves strongly associated with masculinity and femininity respectively (Major, 

Carnevale, & Deaux; 1981).  

Plant, Hyde, Keltner, and Devine (2000) asked 117 undergraduates to estimate the 

frequency with which men and women experience and express 19 emotions—12 were regarded 

as being experienced and expressed significantly more often by women, and only 2 as more 

typical of men. Plant et al. also tested participant’s ratings of facial expressions of emotions, and 

found that pictures depicting blends of sadness and anger (upper and lower portions of the face 

mismatched) were rated in a way consistent with gender stereotypes.  

 Other recent research has also shown that people do at times display a sex-stereotypical 

bias in their interpretations of facial expressions. Plant, Kling, and Smith (2004) morphed 

together photographs of men and women posing facial expressions of anger and sadness. Male-

typical and female-typical haircuts and clothing were added to the resulting blends to manipulate 

gender. Figures in the images perceived by participants to be male were rated as more angry than 

those perceived to be female, and figures perceived to be female were rated as sadder than those 

perceived to be male.  

Hess, Adams, and Kleck (2004) used a similar methodology, using drawings of facial 

expressions differing only by hair and clothing for one study, and photographs of people rated as 

androgynous in their facial appearances with different hairstyles and clothes added using a 
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computer program in another. Hess et al. found that using this method, the sex-stereotype effect 

was eliminated in some instances and even reversed in others. The authors offered the rationale 

that certain aspects of facial appearance, such as thickness of eyebrows and width of jaw, convey 

dominance or affiliation cues. They posited that these aspects of appearance, rather than gender 

per se, yield the cues that trigger the stereotyped interpretations. However, it also seems possible 

that Hess et al. were over-dichotomizing gender, and that there is a broader range of possible 

gender associations than they seemed to expect. Their drawings of lantern-jawed women and 

photos depicting slender-faced men with barely visible eyebrows may in fact have triggered 

mixed or ambivalent gender associations, rather than associations to only male only female 

construct categories.  

Hypotheses 

The purpose of our study was to test two hypotheses regarding conditions that might 

foster a bias in interpreting the emotional state of another using visual information. Computer 

graphics modeling software was used to generate stimuli that facilitated an examination of 

conditions under which the bias towards sex-stereotyped interpretations of facial expressions was 

likely to manifest.  

The first hypothesis was that bias would be evident when the target’s expression was 

ambiguous, but would decrease or disappear when the target’s expression was unambiguous. The 

second hypothesis was that bias would be less evident when the sex of the target was ambiguous, 

but more evident when the sex of the target was unambiguous.  

As a basis for the first hypothesis, the expression of a single basic emotion is presumed to 

demand a particular interpretation, thus leaving little room for participants to project any sex-

biased expectations they may hold onto the target as they form ideas about what subjective 

emotional experience would give rise to such an expression. This assumption is consistent with 
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Ekman (1993) who asserted that certain expressions are universally identifiable as representing 

the corresponding discrete emotions. In contrast, blended expressions were presumed to be more 

difficult to categorize, triggering participants to use information such as context (when available) 

or associations to help resolve the ambiguity. Associations with the target’s sex were expected to 

decisively inform a guess about the subjective experience behind the target’s expression only 

when more directly applicable data are unavailable or problematic. This idea is consistent with 

the findings of Plant et al. (2000) and others, which indicated that participants do sometimes 

interpret facial expressions in a biased way that is often consistent with gender stereotypes. In the 

current experiment, expressions closely conforming to those described by Ekman (1993) as 

representative of basic emotions were defined as unambiguous expressions, and those that are 

blends of two or more basic emotions as ambiguous expressions.  

Whereas the first hypothesis dealt with ambiguity in visible affect, the second dealt with 

ambiguity of apparent sex. Modeling software allows the manipulation of the secondary sex 

characteristics and gender cues of realistic human figures without changing other aspects of the 

figures’ appearance. This opened the possibility of varying the apparent maleness and 

femaleness of the target faces, including the creation of blended targets of ambiguous apparent 

sex, while holding facial and postural affect cues constant.  

This manipulation allowed a test of the second hypothesis: that as the ambiguity of the 

sex of the stimulus face increased, the sex bias in participants’ ratings would decrease. When 

people are unable to categorize a face as male or female, they should also be unable to apply a 

sex-biased interpretation. Furthermore, when the stimulus face is categorized in spite of some 

features that are ambiguous or more representative of the other sex, sex-based bias could be 

attenuated. For example: a participant is shown two faces that he or she interprets as male. If one 
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‘male’ face displays male characteristics very strongly, it might then strongly activate 

assumptions about men’s emotions. However, if the other ‘male’ face has features that the 

participant interprets as feminine, it might then activate the participant’s beliefs about both men’s 

and—although probably to a lesser extent—women’s emotions. 

It is worth noting that associations with categories other than apparent sex, such as race, 

age, or attractiveness, could also be activated under these conditions. A thorough exploration of 

all these possible sources of bias was beyond the scope of our current study, and we must be 

content for the present with simply having controlled these other triggers to the extent it was 

feasible.  

 



 

19 

CHAPTER 2 
LITERATURE REVIEW 

Overview 

In this chapter, literature on the interpretation of facial expression of emotion dealing 

specifically with the effects of the sex of the stimulus person, or “encoder,” is reviewed. This 

review supports an investigation of sex of encoder effects on the interpretation of facial and 

postural emotional expressions using novel techniques of stimulus development. It is organized 

chronologically.  

Method 

This literature review is based on articles retrieved using the PsychINFO online database. 

The initial search was done using the key terms “facial expression,” “sex,” and “emotion” in 

PsychINFO. Abstracts from the items in the results list were examined for any mention of 

analysis by sex of encoder, which was expressed using a variety of terms including but not 

limited to: “sex” and “gender” interchangeably to indicate apparent sex of the real or simulated 

people in the images; and “encoder,” “sender,” “stimulus person,” “model,” and “poser” 

interchangeably to indicate the real or simulated people encoding facial expressions. Items found 

to include a mention of analysis by sex of encoder were selected, then sources listed as 

references on these items and, when available, records retrieved by PsychINFO using the “Times 

cited in this database” tool were screened for inclusion using the same criteria. Items for the 

period October 1974 to February 2007 were included in this review. 

It should be noted that because abstracts are probably more likely to list hypothesis 

confirming results than other results, it is possible that in using this method, studies were missed 

that analyzed for sex of encoder effects but found none. This review should therefore be viewed 
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as an examination of sex of encoder effects when they are observed, and not as an examination 

of the absolute prevalence of such effects.  

Chronological Review of Literature 

Sex of encoder effects have been interpreted in various ways. In some older studies it was 

speculated that the observed effect might result from women being superior encoders relative to 

men. However, some studies produced results not easily explained in this way, for example that 

certain emotions were more easily recognized when portrayed by male encoders. In some 

studies, the sex of the encoder was manipulated without changing the expression of emotion, 

often by pasting different hair and clothes onto a photograph. In these studies also, the 

explanation that women were better at encoding emotion facially was inadequate to explain the 

differences. It is studies such as these that give rise to the hypothesis that a sex bias drives sex of 

encoder differences observed in studies dealing with the interpretation of visual displays of 

affect. Some recent studies advance the theory that at least some of the observed differences are 

attributable to the effects of certain facial features that people associate with personality 

characteristics of dominance and affiliation. These are usually confounded with sex of encoder, 

such that facial features associated with dominance are most often found on males and facial 

features associated with affiliation are most often found on females. 

Buck, Miller, and Caul (1974) were among the first to study the impact on interpretation 

of visual affect of the sex of the encoder (i.e., the person displaying an emotion). In this study, 

one group of participants functioned as encoders, another as “observers.” The encoders viewed 

slides meant to evoke emotional responses, while the observers watched the encoders’ faces 

through a closed-circuit television system. The encoders were unaware that they were being 

observed. Based on the encoders’ facial expressions, the observers were asked to guess what 

category of slide the encoders were seeing: sexual, scenic, pleasant people, unpleasant, or 
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unusual. Observers of both sexes were more accurate in categorizing the slides when responding 

to female encoders. The authors concluded that females have “greater facial responsiveness” 

than males (p. 593).  The possibility that the results were impacted by observers’ expectations 

regarding females’ expressivity as compared with that of males, i.e. the influence of a sex bias, is 

not discussed. 

Zuckerman Lipets, Koivumaki, and Rosenthal (1975) had 40 students (termed 

“encoders”) pose in expressions of anger, happiness, sadness, fear, disgust, surprise, 

bewilderment, suffering and determination. Photos were made of these expressions, and later a 

group of 102 students, including 30 of the original encoders, viewed the slides and chose from a 

list of emotions the one they thought best fit each slide. It was found that people were more 

accurate in decoding emotions from opposite-sex faces than from same-sex faces, and that 

female faces were more accurately decoded on the whole than male faces. Results examining any 

interaction between sex of encoder and the emotion being posed were not reported.   

Perhaps the first study to manipulate the apparent sex of a target person in order to detect 

sex bias in the interpretation of emotional expressions was Condry and Condry’s (1976) seminal 

investigation of people’s interpretations of an infant’s display of emotions. In this case, apparent 

sex was manipulated by simply telling half the participants that the infant in the film they were 

watching was a boy, and telling the other half of the participants that it was a girl. In the film, the 

9-month-old infant is exposed repeatedly to four emotionally evocative stimuli: a teddy bear, a 

doll, a buzzer, and a jack-in-the-box. Participants were instructed to rate the infant’s expressions 

by type (pleasure, anger, and fear) and intensity.  

The investigators found that participants were likely to interpret the infant’s emotional 

expression in sex-biased ways—for example the “boy” as more angry and the “girl” as more 
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fearful—but only in some instances. They wrote that “it appears to us that the more ‘ambiguous’ 

the situation, the more of a difference subjects report between the sexes” (p. 816). The infant’s 

response to the buzzer, for example, was rated as relatively pure fear whether the infant was 

labeled a boy or a girl. On the other hand, the infant’s response to the jack-in-the-box was 

interpreted as more angry if the infant was labeled male, and more fearful if the infant was 

labeled female.  

Eiland and Richardson (1976) created a large set of photographs depicting various 

expressions of emotion using male and female encoders from two age groups (adults and 

children) and two race groups (black and white). Their participants were demographically similar 

to their encoders. They were male and female, black and white, 2nd graders and college students. 

The participants sorted the pictures into boxes, each labeled with an emotion. The investigators 

found that the sex, race, and age of the participant did not affect interpretation of the emotions 

depicted in the photographs. However, the sex, race, and age of the encoders each impacted the 

interpretation. The investigators did not designate particular responses as right or wrong, so there 

were no accuracy data. In fact they did not characterize the differences they found at all beyond 

simply observing that people “…do not interpret ‘messages’ sent by black faces (whether young, 

old, male, or female) the same as ‘messages’ sent by white faces. Similarly, we do not interpret 

‘messages’ sent by male faces (whether white, black, young, or old) the same as ‘messages’ sent 

by female faces” (p. 174-175). 

In a study published in 1983, Felleman, Barden, Carlson, Rosenberg, and Masters 

examined children’s and adults’ recognition of the emotional expressions of children. The 

researchers took photographs of children displaying happiness, sadness, anger, and neutrality. 

Posed expressions as well as expressions spontaneously generated in reaction to emotion-
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eliciting stimuli were used. Children more quickly identified the emotional content of the 

expressions of same-sex children. However, the sexes of the children in the photographs had 

more of an impact on adults’ interpretations than on children’s interpretations. The authors 

speculated that this might be caused by adults’ more developed stereotyped beliefs, for example 

that boys are more angry or aggressive.   

In another study published in 1983, Knudsen and Muzekari reported more evidence that 

the sex of the encoder can affect interpretations of facial affect. The investigators used four male 

and four female encoders to pose expressions of fear, anger, sadness, and happiness. These 

photographs were shown to 98 undergraduate students, along with, in some cases, verbal 

statements manipulating the context in which the expressions were supposed to have occurred. 

Participants rated the emotions they perceived to be present by choosing from a list of six 

emotions (fear, anger, sadness, happiness, surprise, and disgust) and/or by writing in a response.  

Female encoders were rated as sadder than males in conditions where verbal context was 

provided. Male encoders were interpreted as being more fearful than female encoders in 

conditions where verbal context was not provided. The authors refrained from trying to provide a 

rationale for these differences, and simply noted that the sex of the encoder appears to affect 

interpretation. The finding regarding interpretation of female encoders’ expressions as sadder is 

consistent with stereotypes about masculinity and femininity of particular emotions, but the 

finding that male’s expressions were seen as more fearful is not. As noted by Condry and Condry 

(1976) however, stereotyped interpretations are more likely to be observed in conditions of 

ambiguity, and the visual stimuli used in this investigation were unambiguous expressions of a 

single basic emotion. This limitation crops up in much of the literature on the subject. 
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In a study designed to examine brain lateralization in processing faces expressing 

emotion, Thompson (1983) did not find differences based on whether faces were presented in the 

left or right visual field, but he did find differences based on whether the encoder was male or 

female. Participants were shown pictures of faces with happy, sad, or neutral expressions for 

either 30ms or 200ms, then shown another picture and asked whether the two pictures matched. 

Participants were more accurate in judgments involving the male face. Thompson cautioned 

against drawing firm conclusions about this, however, because only one encoder of each sex was 

used. Small numbers of encoders, and the attendant possibility of artifacts relating to features of 

specific encoders, is another problem frequently encountered in the literature.  

Noting that the literature on decoding facial expressions to date was concerned mostly 

with static images, and often with posed expressions, Wagner, MacDonald, And Manstead 

(1986) investigated whether dynamic, spontaneous facial expressions could be correctly 

interpreted. The researchers filmed one set of participants’ faces as the participants viewed 

emotionally loaded slides, and asked these participants to identify what emotions they were 

experiencing at different points in the film. They then showed the films to another set of 

participants, and asked them to identify which emotions were being expressed. They found that 

participants were more accurate in interpreting the expressions of females, and concluded that 

females are better encoders than males, particularly of neutral and surprised expressions. Males 

and females performed similarly as interpreters or “receivers.” Here again, the possibility of 

stereotyped expectations was not examined.  

Rotter and Rotter (1988) studied the encoding and decoding of facial expressions using 

methods similar to prior studies, but introduced hypotheses making different predictions for 

different emotions. Specifically, Rotter and Rotter predicted that females would be better 
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encoders and decoders of disgust, fear, and sadness, whereas males would be better encoders and 

decoders of anger. This prediction was based on the idea that people would best pose and detect 

the emotions they were most likely to express, and some prior research had suggested that 

women suppressed aggression but were more expressive than men regarding other emotions, 

whereas men tended to suppress most emotions but were more expressive of anger than women.   

The researchers photographed students, staff, and faculty members in posed expressions 

of anger, disgust, fear, and sadness. They recruited 10 judges to select photographs that were 

perceived to express the target emotion particularly well, ending up with 30 pictures of each 

pose, with 39 different female encoders and 15 different male encoders represented. Participants 

were asked to categorize each photograph as representing anger, disgust, fear, or sadness. 

Women performed more accurately in the categorization on the whole, and photographs of 

females were more accurately categorized for all emotions except anger. Male decoders were 

better identifiers of male-encoded anger than female decoders. These results were interpreted as 

supporting the concept of differentiated sex roles, caused by “socialization which encourages 

females to be more expressive than males,” and socialization of males to be both more 

aggressive and more attuned to aggressiveness from other males (p. 146-147).   

Walbott (1988) tested whether facial expressions carry sufficient information to 

categorize emotions without context, by using clips from movies. Short clips in which 

professional actors displayed joy, sadness, fear, or anger (according to judges familiar with the 

films) were shown to participants, who rated the expressions for nine component emotions—

happy, sad, surprised, fearful, angry, thoughtful, in despair, full of contempt, and full of guilt—

on five-point scales. Participants identified joy with high accuracy for encoders of both sexes. 

They identified fear and sadness more accurately for female encoders, and anger more accurately 
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for male encoders. The investigators interpret these results as art imitating life, citing prior 

research describing socialized display rules (Ekman, 1972) requiring men to suppress feelings of 

sadness and fear, and requiring women to suppress anger.  

Erwin, Gur, Gur, Skolnic et al. (1992) developed a set of facial emotion stimuli for an 

instrument for use with various clinical populations, and tested it initially on a non-clinical 

sample. In the first of the two experiments sex of encoder effects were not examined. In the 

second experiment, pictures of male and female encoders posing expressions of happiness, 

expressions of sadness, or neutral expressions were shown to participants, who were asked to 

rate the perceived emotion on a seven-point scale from very happy to very sad. Interactions 

between participant sex, encoder sex, and posed emotion were observed. Female participants 

were more accurate with male encoders generally, and were more accurate especially in 

identifying happiness for male encoders than for female encoders. Male encoders identified 

happiness similarly for male and female encoders, but were less accurate in identifying sadness 

for female encoders.  

These findings are difficult to rationalize in terms of sex biased interpretations, which 

would presumably lead people of both sexes to identify these stereotypically feminine emotions 

more readily in females. However, as with many studies that examine sex of encoder effects, the 

stimuli are limited in that they do not include ambiguous expressions, which is where bias effects 

would be most likely to manifest. Nor are expressions of stereotypically masculine emotions 

included, ratings of which could be directly compared to ratings of stereotypically feminine 

emotions for each stimulus face. 

Keltner (1995) observed that prior research literature on facial expressions was largely 

focused on just 7-10 emotions, fewer than the total number identified by lay people and emotion 
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theorists. He set out to determine whether a distinct display of something like embarrassment, 

guilt, or shame could be identified. He theorized that this type of emotion should have a distinct 

display because it served a useful social function of appeasement when norms had been violated. 

He further theorized that this type of emotion should be more easily recognized when displayed 

by individuals from low social status groups.  

In a series of five experiments, Keltner set out to describe an expression of 

embarrassment and then test whether it could be distinguished from other expressions of 

emotion. In the first, he elicited embarrassment by having participants perform a task that had 

been identified as embarrassing in previous research. Participants’ nonverbal behavior was 

observed, and they were asked to report on their experiences. From this information, components 

of a tentative expression of embarrassment were identified and differentiated from amusement, 

an expression that shared several components with the expression of embarrassment being 

described. In the next four experiments, participants viewed short films of people making 

expressions intended to convey embarrassment and other emotions, and tried to identify they 

emotions being displayed using a variety of response formats. Expressions of embarrassment 

were correctly identified and distinguished from other emotions. Embarrassment displays from 

women and African-American targets were more easily identified and judged to be more intense 

than embarrassment displays from male and Caucasian targets.  

Keltner’s (1995) study is of particular significance in that an “eye of the beholder” effect 

similar to that observed by Condry and Condry (1976) was considered in the interpretation of the 

results. Keltner posited that observers’ perceptions of targets’ social status influenced the 

observers’ judgments about the expressed emotion. In the majority of the previous literature, 

Condry and Condry being the notable exception, females were regarded as being better encoders 
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of emotion, but the possibility of observers applying different standards when interpreting 

expressions on female faces as opposed to expressions on male faces was not considered. 

Baron-Cohen, Wheelwright, and Jollife (1997) showed participants pictures of various 

expressions of basic and complex emotions, using whole face images, eyes-only images, and 

mouth-only images. Pictures made with a female encoder and pictures made with a male encoder 

were used in separate studies. The same pattern of results was found with female and male 

encoders, namely that whole-face pictures yielded the most accurate judgments for basic 

emotions, that accuracy was as good for the eyes-only pictures as for the whole-face pictures for 

complex emotions, and that whole-face and eyes-only pictures yielded better accuracy than 

mouth-only pictures. No direct comparison was made between ratings for the male and female 

faces. 

The use of computer morphing programs to manipulate facial expression stimuli was 

introduced in a study by Hess, Blairy, and Kleck (1997). Morphing is a process in which one 

image is gradually deformed until it matches another. Intermediate images can thereby be created 

that combine aspects of the two endpoint images. The investigators chose neutral and emotional 

expressions from a pre-existing set of stimulus faces and used a morphing program to create 

varying levels of intensity for each expression. The target emotions were anger, disgust, sadness, 

and happiness. Photographs of two Caucasian male encoders and two Caucasian female encoders 

were used. 

Participants viewed each stimulus picture on a computer screen and rated the perceived 

intensity of anger, contempt, disgust, fear, happiness, sadness, and surprise along a continuous 

scale. For each rated emotion, participants used a computer mouse to click a point along a line, 

anchored at one end with the phrase “not at all,” and at the other end with the phrase “very 
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intensely.” Accuracy in identifying the portrayed emotion and rated intensity of that emotion 

varied linearly with portrayed intensity for most images, which was interpreted as a validation of 

the manipulation technique.  

The investigators observed main effects of sex of encoder, qualified by some interactions. 

For happy and sad expressions, low-intensity expressions were more accurately identified for 

images of male encoders than for images of female encoders. At higher intensities, ratings of 

these emotions were similar for male and female encoders. Also, male raters were more accurate 

in evaluating male encoders’ expressions of disgust than female raters’ expressions of disgust.  

After reanalyzing the data by including the perceived intensity of the expression as a 

covariate, and thereby controlling for actual differences in intensity between the expressions 

made by the four encoders, sex of encoder effects remained. Female encoders’ expressions of joy 

were more accurately rated, and male encoders’ expressions of sadness were more accurately 

rated. The authors interpreted this finding as evidence for “a decoding bias suggesting that 

observers decode women’s and men’s low to mid-intensity emotional facial expressions 

differently” (p. 255). They refrained from speculation regarding the source or exact nature of this 

bias.  

Algoe, Buswell, and DeLamater (2000) showed participants slides of male and female 

encoders, or “focal people” as they put it, posing one of three expressions: anger, disgust, or fear. 

The investigators put forth two competing hypotheses.  Theorizing from the “universality” 

perspective they first hypothesized that the expressions being posed by the focal people should 

be correctly identified regardless of any contextual cues. Theorizing from the “context-specific” 

perspective, their second hypothesis was that participants would adjust their interpretation of the 
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focal person’s expression based on contextual information such as the focal person’s gender and 

job status.  

        The researchers found that the gender of the focal person did influence participants’ 

interpretations in some circumstances. Males posed in expressions of anger were seen as more 

angry and less fearful than women posed in expressions of anger. Across posed expressions, men 

were seen on average as expressing more contempt than women, and women were seen on 

average as expressing more fear than men. These results are consistent with sex-stereotyped 

interpretation of the expressions. 

Dimitrovsky, Spector, and Levy-Shiff (2000) studied the ability of learning-disabled 

(LD) and non-disabled children to recognize facial expressions of emotion that varied in their 

ease of identification. Photographs from a preexisting stimulus set were chosen for relatively 

high and relatively low inter-rater agreement. Portrayals of happiness, sadness, anger, surprise, 

fear, disgust, and neutral expressions were used, with four male and four female encoders.  

Participants from both the LD and non-LD groups more accurately identified emotions 

from the female faces. This effect increased with difficulty of identification. That is, for 

emotions with lower inter-rater agreement, there was a larger difference between the accuracy 

rating for female faces and the accuracy rating for male faces than for emotions with higher 

inter-rater agreement. This was interpreted by the authors as evidence of women’s superior facial 

emotional expressivity as compared with men. The authors concluded that “the present results 

can be viewed within the wider context of women’s greater emotionality” (p. 414).  The authors 

did not appear to entertain the possibility of sex bias in their interpretation. 

Hess, Blairy, and Kleck (2000) conducted a study to investigate the impact of facial 

expressions of emotion, sex of encoder, and ethnicity of encoder on participants’ perceptions of 
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the encoders’ levels of dominance and affiliation. Images of male and female Caucasian and 

Japanese people displaying high and low intensities of happiness, anger, disgust, sadness, and 

fear were presented to participants.  

A main effect of sex of encoder was observed. However, sex of encoder interacted in 

complex ways with the other independent variables, and the magnitude of the effect of facial 

expression of emotion dwarfed the effects of the other variables. All this led the authors to 

conclude that “observers interpret the information regarding behavioral intentions provided by 

affect displays in similar ways regardless of the ethnic group membership or the sex of the 

expressor,” but that sex of the expressor has subtle effects on the observer’s interpretations (p. 

281). 

Plant, Hyde, Keltner and Devine (2000) addressed the connection between gender 

stereotypes and facial expressions of emotion in this series of three studies. The first study 

established which emotions are currently considered to be stereotypically masculine or feminine 

in the US. In the other two studies, participants’ interpretations of emotional expressions were 

solicited and discussed in light of the stereotype information garnered in the first study. 

In the first study, participants responded to two questionnaires. The first questionnaire 

required participants to indicate the frequency with which men and women experience and 

express 19 emotions according to US cultural stereotypes as the participants perceived them. The 

second required them to rate the frequencies according to their personal beliefs, regardless of 

what they perceived the cultural stereotypes to be. Eleven of the 19 emotions were rated as being 

experienced and expressed more by women than men on both questionnaires. Two emotions, 

anger and pride, were rated as being experienced and expressed more by men than by women on 

both questionnaires.  
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In the second study, the investigators created photographs of two men and two women 

posing facial expressions of anger, sadness, and blends of the two, using Ekman and Friesen’s 

Facial Action Coding System to pose the expressions (FACS; Ekman & Friesen 1976). The 

blended expressions were created by posing the upper half of the face in one expression and the 

lower half in the other expression. Participants viewed the photographs and rated the degree to 

which they perceived each to express four emotions. The investigators found that participants 

rated the blended expressions in a stereotype-consistent manner. That is, they rated men’s 

blended expressions as angrier than women’s, and they rated women’s blended expressions as 

sadder than men’s.  

  In the third study, participants interpreted an infant’s display of emotion in a 

methodology similar to that of Condry and Condry (1976). Participants, who were tested 

regarding their own endorsement of sex stereotypes, viewed a videotape of an infant and rated 

the infants’ behavior on several emotions. Half were told that the child was a boy half were told 

that the child was a girl. The participants’ beliefs about the sex of the baby did not influence their 

interpretations of emotion except in the case of high-stereotyped men rating anger. In this case, 

the men rated ostensibly male infants as angrier than ostensibly female infants. 

The majority of the literature available in English dealing with the effects of encoder sex 

on interpretations of facial expressions of emotion describes experiments done in English-

speaking countries. A study performed by Thayer and Johnsen (2000) in Norway provides an 

exception. In this case participants rated their own experience of happiness, sadness, anger, fear, 

disgust, surprise, interest, pleasantness, activation, calmness, arousal, and liking for the stimulus 

in response to viewing slides showing facial expressions of emotion. The slides depicted one 

male encoder and one female encoder displaying expressions of neutrality, disgust, fear, 
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happiness, surprise, sadness, and anger. Responses were considered to be correct classifications 

when the participant reported an elicited emotion that matched the emotion displayed.  

Female participants’ responses included more correct classifications and fewer 

misclassifications than male participants’ responses, and did not vary as a function of encoder 

sex. Male participants performed at chance levels in differentiating female encoders’ expressions 

of anger and fear. In the discussion, the authors framed this difference in terms of females’ 

presumed superiority in decoding emotion and greater sensitivity in experiencing elicited 

emotions. However, it seems possible that emotions elicited through viewing the emotional 

display of another might not always be congruent with that emotional display, and that this might 

have played a role in males’ reactions to seeing the female encoder displaying negative 

emotions. This possibility was not discussed in the article.  

In an effort to develop stimuli for future use in evaluating populations of neurologically 

impaired people, Pell (2002) created facial and vocal stimuli depicting six target emotions: 

neutrality, happiness, pleasant surprise, disgust, anger, and sadness. The facial stimuli consisted 

of pictures of 4 male and 4 female encoders posing facial expressions of each target emotion.  

The investigator tested the stimuli with non-impaired participants in order to establish 

baseline parameters for the stimulus set. In doing so, he found that the sex of the encoder 

influenced the interpretation of the displayed emotion in some cases. Specifically, participants 

correctly identified expressions of neutrality on male faces more accurately than on female faces, 

and correctly identified disgust on female faces more accurately than on male faces.  

In the discussion of this finding, Pell did not provide a rationale as to why this specific 

pattern may have been manifested. Rather, he wrote that the observed effect of encoder gender 

might reflect “systematic properties of how these emotions are decoded and labeled,” or it might 



 

34 

reflect an artifact of specific properties of some or all of the eight encoders used in this particular 

case (p. 504). The apparent tendency not to label female faces as neutral seems consistent with 

stereotypes regarding women’s emotionality, but the author did not engage in this level of 

speculation. 

Widen and Russell (2002) examined the effect of the apparent sex of the encoder on 

preschoolers’ interpretations of facial expressions of emotion. Participants, who were 4 or 5 

years of age, were shown pictures of what appeared to be a male and a female child of around 12 

or 13 years of age displaying facial expressions of happiness, sadness, anger, fear, and disgust. In 

reality, these pictures were created from photographs of a 13-year-old girl and a 12-year-old boy 

in posed expressions. Pictures of the boy and the girl displaying the same expression were 

morphed together using computer software, and hairstyles typical of boys and girls were 

electronically placed onto the resulting blended-sex faces to create a set of apparent males and 

apparent females. Pairs displaying each emotion had exactly the same face—only the hair 

differed.  

The apparent sex of the encoder impacted participants’ ratings of emotions. Male 

participants labeled the male figure as disgusted more often than they labeled the female figure 

as disgusted, and female participants labeled the female figure as fearful marginally more often 

than they labeled the male figure as fearful. The authors discussed the results in terms of the 

presumed influence of gender stereotypes of emotion. They noted, however, that participants’ 

ratings of anger were the same for apparently male and apparently female encoders, whereas the 

theory of gender stereotyping of emotions would lead one to predict that ratings of anger in 

particular should yield stereotypical interpretations. 
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Mignault and Chaudhuri (2003) used high-resolution 3-D models of stimulus faces in an 

examination of the impact of head tilt on participants’ interpretations of perceived dominance 

and emotional content. Apparently male and apparently female stimulus faces displaying neutral 

expressions were presented on a computer screen at different angles. In addition to rating the 

perceived dominance, participants were asked to give a one-word answer to the question “what is 

the main emotion expressed in this picture?” (p. 117). Responses were categorized as anger, fear, 

happiness, sadness, neutral, and other. 

Participants rated apparently male faces as angry more often than they rated apparently 

female faces as angry. Apparently female faces were more often rated as happy compared with 

apparently male faces. Apparent sex had no detectable effect on ratings of fear, sadness, or 

neutrality. The authors interpret these results as being consistent both with theories of “social 

stereotyping based on women’s unequal status” and with “an evolutionary explanation based on 

greater innate aggressiveness in males” (p. 128).  

Hess, Adams and Kleck (2004) tested the theory that facial features conveying 

dominance and affiliativeness actually drive effects identified elsewhere in the literature as 

evidence of sex bias. Because the features that they assert are cues for dominance or 

affiliativeness—eyebrow thickness, height of forehead, jaw form, and facial rounding—are 

confounded with sex, they reasoned that effects of these features may easily be misinterpreted as 

effects of encoder sex. They employed two studies with different types of stimuli to test this 

theory. 

In their first study, black-and-white drawings of the center of faces (as opposed to the 

outer edge of faces) displaying anger, sadness, happiness, disgust, and a neutral expression were 

created. (Interiors of faces convey relatively little information about the sex of the person, but a 
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lot of emotional information, whereas the outer edge of faces conveys relatively little emotional 

information, but a lot of sex-cue information.) Various levels of intensity were generated by 

morphing emotional expressions with the neutral expression, and apparent encoder sex was 

manipulated by adding masculine and feminine hairstyles to the drawings. Participants rated the 

perceived intensity of anger, contempt, disgust, fear, happiness, sadness, and surprise for each 

stimulus face. The investigators hypothesized that because apparently male and apparently 

female faces were exactly the same except for hairstyle, and therefore shared all identified 

dominance and affiliativeness cues, the often-observed effect of encoder sex should not be 

observed. 

Results of the first study were mixed. Ratings of disgust were, as predicted, equivalent 

for apparently male and apparently female faces. Ratings of sadness were higher for apparent 

females than for apparent males, consistent with a theory of sex bias and inconsistent with the 

hypothesis. Interestingly, the typical effect of encoder sex was reversed for expressions of anger 

and happiness—apparent females were perceived as angrier than apparent males, and apparent 

males were perceived as happier than apparent females. The investigators tentatively conclude 

that facial features rather than perceived sex of the encoder may be responsible for effects 

commonly attributed to sex bias in interpreting facial expressions of emotion, but caution that it 

is possible that the drawings used introduced an artifact. 

In the second study, a largely similar methodology was employed using photos of 

androgynous faces for the interior parts of stimulus faces, and once again using different 

hairstyles to manipulate apparent sex. Intensity of expressions was not manipulated in the second 

study. Similar results to those from the first study were obtained for ratings of anger and 

happiness, again reversing the pattern predicted by the sex bias hypothesis.  
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Hess et al. were faced with trying to explain the fact that they seemed to have observed a 

sex bias in the opposite of the usual direction for expressions of anger and happiness. To do so, 

they ended up invoking a version of the sex bias theory, by speculating that participants carried 

expectations that women should appear less angry and men less happy, and when those 

expectations were violated the female faces’ anger and the male faces’ happiness stood out all 

the more starkly. 

Palermo and Coltheart (2004) observed that much of the prior research on facial 

expressions relied on a few databases of stimulus faces. In an effort to expand the available pool 

of facial expressions of emotion stimuli, they gathered photographs of 50 individuals displaying 

expressions of happiness, sadness, anger, fear, disgust, surprise, and neutrality. To test the utility 

of these photographs, the researchers asked a group of 24 participants to view the images and 

select which of the seven target expressions they perceived each image to portray. They found a 

main effect of encoder sex in that expressions posed by females were more often accurately 

identified than expressions posed by males. Anger and sadness especially were correctly 

recognized more often when posed by female encoders as opposed to male encoders.     

The investigators observed that other studies have yielded similar findings, i.e. that 

expressions posed by female encoders are often recognized at higher rates than corresponding 

expressions posed by male encoders. The authors did not speculate as to why that might be. In 

this case, the finding that anger was more often identified when displayed by female encoders 

does not seem to be consistent with sex bias theory.  The finding that sadness was more readily 

recognized on female faces than male faces, however, does seem consistent with sex bias theory. 

Plant, Kling, and Smith (2004) used stimuli similar to those used by Hess et al. (2004) to 

investigate the effect of encoder sex on the interpretation of facial expressions, but produced 
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different results. Plant et al. created stimulus faces by morphing together photos of males and 

females posing expressions, then adding gender-typical hairstyles to manipulate apparent sex. 

The expressions were ambiguous, being constructed either from an anger expression in the upper 

half of the face and a sadness expression in the lower half of the face, or vice-versa. Participants 

were asked to rate the perceived intensity of two stereotypically feminine emotions, sadness and 

sympathy, and two stereotypically masculine emotions, anger and contempt.  

 Apparently female encoders’ expressions were rated as sadder than those of apparently 

male encoders, and apparently male encoders’ expressions were rated as angrier than those of 

apparently female encoders. Apparently female encoders’ expressions were also rated as more 

sympathetic than those of apparent males. As in Hess et al. (2004), faces that were exactly the 

same except in hairstyle and clothing were interpreted in different ways. However, whereas Hess 

et al. observed a partial reversal of stereotype-consistent interpretations using this approach, the 

findings of Plant et al. were consistent with a sex bias in the interpretation of facial expressions.  

Rahman, Wilson, and Abrahams (2004) measured accuracy and reaction time as 

participants categorized happy, sad, and neutral facial expressions. The stimuli were pictures of 

four male and four female encoders posing the expressions, presented on a computer. Sex of 

encoder interacted with sex of participant in that female participants were more accurate in 

categorizing male faces, whereas sex of encoder did not impact accuracy for male participants. 

Sex of encoder interacted with facial expression in that sadness was more accurately identified 

on male faces than on female faces, and responses were faster to happy and sad male faces than 

to happy and sad female faces. The authors conclude that males’ facial expressions may be easier 

to read.  
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The finding that sadness was more accurately identified on male faces than on female 

faces runs counter to what theories of sex bias in interpreting facial expression would appear to 

predict. Recognition of stereotypically feminine emotions such as sadness on male faces should 

be hampered by the bias. However, given that there were no stereotypically male emotions as 

response options, the methodology used does not lend itself well to examination of sex bias 

questions.  

In a study designed to examine the impact of encoder sex on emotion classification, as 

well as the impact of displayed emotion on judgments of encoder sex, Atkinson, Tipples, Burt, 

and Young (2005) found evidence that variations in sex of encoder significantly influenced 

decisions about what emotion is being portrayed. First, the researchers showed participants 

pictures depicting facial affect in blocks with all male encoders, all female encoders, or mixed, 

and asked participants to make a rapid judgment as to whether fear or happiness was being 

portrayed. In the mixed sex-of-encoder blocks, performance was significantly slower than in 

blocks with all male or all female encoders. Next, participants completed a similar task requiring 

them to judge quickly the sex of the person in the picture while expression of emotion was held 

constant or varied. The speed with which the participants made judgments about sex was not 

significantly different in the varying conditions. 

The results of the Atkinson et al. study do not directly indicate evidence for or against a 

sex bias in interpreting emotional expressions. The authors of this study did not report on the 

reaction times for male encoders versus female encoders, but only for blocks of homogeneous 

encoder sex versus blocks of heterogeneous encoder sexes. However, the results of this study do 

help establish the stage of processing at which such a bias would take place, as they interpret 

their results as supporting a model in which information about the sex of a face is processed 
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faster than information about affect. Therefore, any interpretation of affect is conducted within a 

context where information about sex has already been processed.  

A series of three studies by Hess, Adams, & Kleck (2005) continued their investigation of 

perceived dominance and affiliation as mediators of the sex-stereotypical processing of facial 

affect that is frequently observed. In the first, photographs of male and female faces displaying 

neutral affect were shown to three groups of participants. One group rated how likely they 

thought the people in the pictures were to show anger, fear, contempt, sadness, disgust, 

happiness, and surprise. Another group rated each picture for how dominant the people appeared 

to be, and a third group rated each picture for how affiliative each person appeared to be.  

A mediational analysis showed that the sex of the encoder contributed strongly to his or 

her perceived dominance and affiliation, and to predictions about what emotions the encoders 

were likely to show. Additionally, dominance and affiliation contributed to predictions regarding 

shown emotion after controlling for sex of the encoder. Males were judged to be more likely to 

show the stereotypically masculine emotions of anger, contempt, and disgust, and less likely to 

show the stereotypically feminine emotions of fear, sadness, happiness, and surprise. This pattern 

was reversed for females. After factoring out the effect of sex of the encoder, perceived 

dominance was positively correlated with the stereotypically masculine emotions studied, and 

negatively correlated with two of the four stereotypically feminine emotions, fear and sadness. 

Affiliation, after factoring out sex, was negatively correlated with the masculine emotions and 

positively correlated with three of the four stereotypically feminine emotions, namely fear, 

happiness, and surprise.  

In the other two studies, participants viewed pictures of encoders previously rated as high 

or low dominance (Study 2) and affiliation (Study 3), along with vignettes describing the 
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encoders in situations likely to evoke a variety of emotions. Participants were asked to indicate 

which of a series of schematic drawings depicting facial expressions of emotion they believed 

the encoder would show in response to the situation described. In the dominance study, male 

encoders and high dominance encoders of both sexes were judged more likely to display angry 

facial expressions, and female encoders were judged more likely to display expressions of 

sadness. In the affiliation study, high affiliation encoders were judged more likely to display 

happiness in the happy vignette condition than were low affiliation encoders, and the effect was 

stronger for male encoders than for female encoders. In the angry and neutral vignette 

conditions, male encoders were rated as more likely to show anger regardless of affiliation level, 

and female encoders were rated as less likely to show anger regardless of affiliation level.  

The authors interpret these results as supporting both an effect of sex bias and effects of 

perceived dominance and affiliation. They observed that these variables were confounded, 

because facial features associated with dominance are more typical of males and facial features 

associated with affiliation are more typical of females. However, the authors concluded that their 

findings “show that sex-based stereotypical expectations can be partially overruled by 

expectations based on our perceptions of the dominance and affiliativeness of a person” (p. 534).  

Hugenberg and Scezny (2006) examined the impact of the sex of the encoder on the 

happy face advantage, or HFA, which refers to the fact that happy expressions are categorized 

more quickly than other expressions in speeded response studies. Participants viewed images on 

a computer monitor of encoders displaying a negative emotion—anger in one version, sadness in 

another—or happiness, and were asked to categorize the emotion as quickly as possible.  

The authors presented two rationales, both of which lead to predictions that the happy 

face advantage would be stronger for female encoders than for male encoders. One rationale was 
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sex bias in interpreting expressions. Because happiness is stereotypically more closely associated 

with women than with men, it was argued that the expectation of seeing happiness on female 

faces would lead to a stronger HFA for women. The second rationale was based on the valence 

of women compared with men as a stimulus category, and effects of emotional congruence. The 

authors cited evidence of the so-called “women are wonderful” effect, i.e. that women are 

generally regarded more positively than are men, and argued that valence-congruent processing 

would lead to a stronger HFA for women. In the happiness versus sadness trials, it was argued 

that these two rationales lead to different predictions. They stated that the stereotype-based 

expectancies should not lead to a stronger HFA for women because sadness and happiness 

should be equally expected on female faces. On the other hand, they argued that the congruent 

valence rationale would still predict a stronger HFA. 

As predicted, on the whole the happy face advantage was present for all encoders but 

more pronounced for female encoders. In the happiness versus sadness trials, a larger HFA for 

female encoders was observed, which the authors interpreted as stronger support for the valence-

congruence model than for the stereotype-based expectancy model. They commented that this 

finding doesn’t detract from the utility of sex-stereotyped interpretations of affect in explaining 

effects other than the HFA, particularly because this and other HFA studies use unambiguous 

expression stimuli, and stereotypes are more likely to affect interpretations of ambiguous stimuli.  

The most recently published investigation uncovered in this review that addressed the 

effects of encoder sex on interpretations of emotion expressions provides an in-depth, 

multifaceted examination of perceptions of happiness and anger as a function of the perceived 

sex of the encoder. Becker, Kenrick, Neuberg, Blackwell, and Smith (2007) considered the 

related phenomena of (a) anger being more quickly and accurately identified on male faces and 
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(b) happiness being more quickly and accurately identified on female faces. They conducted a 

series of seven studies to compare the utility of two theoretical explanations for these effects: the 

theory of bias arising from sex stereotypes rooted in social learning, and the theory of bias 

arising from evolved tuning of human perceptual systems to avoid threats and approach 

opportunities. The authors started with a hypothesis that could be formed from either theoretical 

perspective: “judgments and speeded decisions about expression would be dependent on the sex 

of the displayer of the emotion, revealing correlations of maleness with anger and femaleness 

with happiness” (p. 181). They then went on to examine the issue using multiple methodologies 

and tried to evaluate the hypothesis and also to search for factors supporting or undermining each 

of the theoretical perspectives under consideration. 

In the first study, participants were asked to imagine a face. Half the participants were 

instructed to imagine a happy face, and half were instructed to imagine an angry face. They then 

provided details pertaining to the face they imagined by responding to items on a questionnaire. 

Among other things, they were asked whether they had imagined a male or female face. Most 

participants of both sexes who were asked to imagine an angry face imagined the face to be 

male. A significant majority of males who imagined a happy face imagined it to be female.  

Marginally more females also imagined happy faces as female. The authors noted that this 

procedure tapped participants’ associations of these emotions to sex, and was able to do so 

without cuing sex explicitly, but that it revealed little about the source of those associations. 

In the second study, participants viewed a series of photos of encoders displaying angry 

and happy expressions on a computer and were instructed to categorize each as quickly as 

possible. Afterwards, they completed an implicit association task to assess any automatic 

associations of male or female names with synonyms for happiness or anger. Happy faces were 
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judged more quickly than angry faces, and the quicker reaction to happy faces was more 

pronounced for female faces than for male faces. Angry male faces were categorized more 

quickly than angry female faces, and happy female faces were categorized more quickly than 

happy male faces. Accuracy for categorization of angry expressions was better for male encoders 

than for female encoders, and accuracy for happy expressions was better for female faces than 

for male faces. On the implicit associations measure, the overall pattern was for participants to 

associate males with anger and females with happiness.  

Categorization and reaction time data were reanalyzed for a subset of participants whose 

associations were in the opposite directions from the overall averages. This was done to 

investigate the possibility that the previously observed patterns would be reversed in this subset, 

as one might expect if the observed effects were caused by automatic associations between the 

sexes and the emotions in question. However, some aspects of the patterns persisted. This subset 

of participants was also faster and more accurate in categorizing angry male faces as compared 

with happy male faces, and they were faster in categorizing happy female faces compared with 

angry female faces. The authors conclude that the overall results for the categorization and 

response time task support the initial hypothesis and are consistent with both the social learning 

rational and the perceptual mechanism rationale, and the results for the subset of participants 

with the less common pattern of associations is somewhat more compatible with the perceptual 

mechanism rationale. 

In the third study participants viewed the same images as were used in the second study, 

but were asked to determine quickly the sex of the encoder instead of the emotion being 

displayed. Participants categorized male faces more accurately when they had an angry 
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expression, and they categorized female faces more accurately and quickly when they had a 

happy expression.  

The stimuli for study four consisted of computer-generated faces created to simulate men 

and women expressing anger and happiness. This was done in order to control for the possibility 

that men actually portray expressions of anger better than do women, and the possibility that 

women actually portray expressions of happiness better than do men. The methodology of the 

second study was repeated with the computer-generated faces. Anger was categorized more 

quickly on apparently male faces than on apparently female faces, and happiness was categorized 

more quickly on apparently female faces apparently male faces. Participants were more accurate 

in identifying anger on apparently male faces than on apparently female faces, and more accurate 

in identifying happiness on apparently female faces than on apparently male faces. The authors 

interpreted the results as supporting the primary hypothesis.  

For the fifth study, photographs of angry, happy, neutral and fearful faces were presented 

for very short time intervals. Participants were asked to identify the emotions they saw. Neutral 

male faces were misidentified as angry more often than were neutral female faces. Happy female 

faces were correctly identified more often than were happy male faces. Accuracy rates were the 

same for angry male faces and angry female faces. These results were considered partially 

supportive of the original hypothesis, regarding the association of maleness with anger and 

femaleness with happiness. In addition, fearful female faces were more accurately categorized 

than fearful male faces. 

For the sixth study, computer graphics software was again used, this time to generate nine 

androgynous faces with neutral expressions. From these, nine pairs of faces were created by 

making a slightly feminized and a slightly masculinized version of each. Four of these pairs were 
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used with the neutral expressions. The remaining five pairs were given emotional expressions of 

happiness or anger. Each member of a pair had an almost identical expression, with the 

feminized version being slightly modified to be either less happy or angrier than the 

masculinized version.  

Participants viewed each pair, and made judgments either as to which one of the two was 

more masculine, or which one appeared angrier. Participants’ judgments of masculinity and 

femininity aligned with the ways the investigators made the faces, i.e. faces that were 

masculinized were judged to be male, and faces that were feminized were judged to be female. 

Despite the fact that the emotional expressions of the pairs had in every case either been left 

neutral or changed to make the feminized face angrier or less happy, the masculinized faces were 

always rated the angrier of the two on average. The authors interpreted this as a “natural 

confound between sex and facial expression” (p. 187).  

In the seventh study, six androgynous faces were generated using computer software, 

then modified in each of six ways: a body with traditionally masculine or feminine clothing was 

added, the jaw was made squarer or was made rounder and narrower, and the brow ridge was 

raised or lowered. Each original face and its six variants was presented as a stimulus. Half the 

participants were told the stimuli had been modified to look slightly angry or slightly happy. 

These participants rated each stimulus on a nine-point scale from “slightly angry” to “slightly 

happy.” The other half were told the stimuli had been modified to look slightly masculine or 

slightly feminine, and asked to rate each stimulus on a nine-point scale from “slightly masculine” 

to “slightly feminine.”  

Masculine clothing caused the faces to be rated as more masculine compared with the 

original versions, but did not cause them to be rated as angrier, as would be predicted from sex-
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stereotype theory. Feminine clothing caused faces to be rated as more feminine compared with 

originals, but did not cause them to be rated as happier. Faces with lower brow ridges were seen 

as more masculine and angrier. Faces with higher brow ridges were seen as more feminine, but 

higher brow ridges did not cause faces to be rated as happier. Making the jaw more square did 

not result in higher ratings of masculinity as expected by the investigators, but did cause faces to 

be rated as more angry. Similarly, the rounding and narrowing of the jaw did not result in higher 

ratings of femininity, but did result in higher ratings of happiness. The investigators regarded 

these results as being inconsistent with the social learning hypothesis. 

Becker et al. interpreted their results as a whole to be more consistent with the theory that 

human perceptual mechanisms are tuned to associate anger with males and happiness with 

females, rather than with the theory that social learning leads to stereotyped beliefs about gender 

and emotion that in turn bias the interpretation of affect. They speculated that certain facial 

features that are associated with human sexual dimorphism, but that are not always or necessarily 

associated with concepts of masculinity or femininity, may be perceived as conveying anger and 

happiness. They did not dismiss social learning as a factor, however, emphasizing that both 

sources of variance may be at play in a given situation. Situations involving ambiguous and 

complex emotional expressions might give stereotypical interpretations the opportunity to 

emerge, as Condry and Condry (1976) observed three decades earlier. Such expressions were not 

studied in the Becker et al. investigation.  

Conclusion 

The impact of encoder sex on the interpretation of emotion expressions has been 

observed several times in the scientific literature. The exact nature (or natures) of this effect has 

not been firmly established. The theory that females are more skilled at encoding emotions has 

been offered and may be correct. However, this theory fails to explain findings that certain 
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emotions may ascribed to males more quickly and/or accurately, or at a higher level of intensity 

as compared with females. Studies in which faces are kept constant across conditions while sex 

of encoder is manipulated using peripheral cues like clothing and hairstyle also reveal the 

inadequacy of such an explanation. An interpretive bias based on the sex-stereotyping of 

emotions has been offered and may also be correct. Many of the studies designed with the 

intention of studying sex of encoder effects, as opposed to those revealing such effects more or 

less incidentally, support this theory. But not every study’s results fit readily into such a model, 

and interesting alternative or complementary models are beginning to arise, such as those tying 

observed effects to particular facial features, for example Hess et al. (2005) and Becker et al. 

(2007).  

Lingering questions in this area may soon be answered, though doubtlessly new questions 

will arise in the process. New techniques are being developed, such as the use of computers to 

perform tasks such as combining images, adding or removing cues such as hairstyle and clothing, 

and even generating very realistic, highly manipulable synthetic encoders. The literature already 

reflects some of the innovative methodologies and superior controls these techniques make 

possible, and more will surely come. These better investigative tools challenge researchers to 

examine old issues in new ways, and to ask new questions that require shifts in one’s 

assumptions, similar to Condry and Condry’s innovative manipulation of the apparent sex of the 

encoder—something that was conventionally assumed to be fixed. The interplay between the 

application of developing technologies and the creative formulation of research questions will 

likely soon shed considerable light on the interpretation of emotional states and on all the 

processes by which we humans understand each other. 
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CHAPTER 3 
METHOD 

Participants 

Participants were 163 University of Florida students recruited from undergraduate 

courses. 124 participants were women, 39 were men. 63.8% indicated that they were European-

American or White, 17.8%  were African-American or Black, 11.7% were Hispanic, 11% were 

Asian or Asian-American, and 1.2% were Pacific Islander. Participants were permitted to 

indicate more than one racial/ethnic group, and 10 participants did so.  There were 79 1st-year 

students, 40 2nd-year students, 34 3rd-year students, and 10 4th-year students.  Students 

participated in return for extra credit in the class from which they were recruited, or in the case 

of introductory psychology students, in exchange for credit towards the research participation 

requirement in the course. All students in the classes used for recruitment were eligible to 

participate.  

Materials 

The independent variables in our study were (a) the visual display of affect as determined 

by facial expression and body positioning of encoders, and (b) the apparent sex of the encoders. 

For the test of the first hypothesis, apparent sex was presented at two levels: male and female. 

Visual display of affect was presented at three levels: stereotypically feminine discrete emotion, 

stereotypically masculine discrete emotion, and ambiguous (blended) emotion. Positively 

valenced emotions (happiness, pride, and a blend of the two) and negatively valenced emotions 

(fear, anger, and a blend of the two) were examined separately. For the test of the second 

hypothesis, all expressions were of ambiguous emotional content, while apparent sex was 

presented at three levels: male, female, and ambiguous. Positively and negatively valenced 

emotions were examined separately. 
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The stimuli were a series of synthesized human faces and upper bodies generated using 

Curious Labs’ Poser 6 software (Weinberg et al., 2005). The software allows the creation of 

realistic three-dimensional models of human figures, which can vary on a number of user-

definable parameters such as sex, race, age, and facial expression. Facial expression in particular 

may be finely controlled in specific regions of the face. More than 50 parameters may be 

adjusted to specify the behavior of areas such as the right or left forehead, right or left eyebrow, 

eyelids, around the right or left eye, and around the mouth. The lips and adjacent areas have 20 

available movements, each with numerous possible gradations.  The high degree of control 

afforded by the software allowed the accurate reproduction of empirically investigated and 

rigorously described affective expressions without relying on live encoders.  

For our study, six encoders were created from two starting encoders with randomly 

generated features. Each starting encoder was made into a male version, a female version, and an 

androgynous version, for a total of two apparent males, two apparent females, and two 

androgynous figures. Secondary sex characteristics such as certain aspects of bone structure, skin 

texture, and the presence and degree of facial hair shading were adjusted to manipulate apparent 

sex of encoders, as were gender cues such as haircut and clothing.  

Anger, fear, and happiness expressions as described by Ekman et al. (FACS; 2002) and 

the expression of pride described by Tracy and Robins (2004) were created and applied to each 

figure, generating 24 stimulus images. Ambiguous expressions were then created by using the 

software to interpolate, or morph, between same-valence expressions of basic emotions. This 

process generates a series of images as one endpoint gradually transitions to the other. The 

middle image in each series was selected as a mathematical halfway point between the basic 

emotion expressions. This yielded 6 expressions in total (anger, fear, and a blend of the two; 
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happiness, pride, and a blend of the two) that were applied to the six encoders for a total of 36 

stimulus images. See Appendix A for a representative set of stimulus images.   

The dependent variables used in the tests of both hypotheses were ratings on a four-point 

scale of the degree to which four emotions (anger, fear, happiness, and pride) were judged to be 

present. After viewing each encoder, participants rated the extent to which they believe the figure 

is expressing each emotion from 1 (not at all) to 4 (very much), anger and pride being 

stereotypically masculine, and fear and happiness being stereotypically feminine.  

A set of manipulation-check questions was included after the main questionnaire. The 

stimuli were a subset of the images used for the hypothesis tests. After each image, participants 

were prompted to indicate if the person depicted was “male,” “female,” or “not sure,” and 

whether or not the person’s expression was ambiguous. 

Procedure 

The questionnaires used to collect data resided on the internet. The questionnaires were in 

the form of interactive web pages, which presented the stimuli, received the participants’ 

responses, and wrote the response data to a digital file for analysis. Participants signed up for the 

experiment by following a hypertext link on the web page of the course from which they are 

recruited, by following a hypertext link from the University of Florida Psychology Department’s 

online experiment interface, or by entering a URL supplied by their instructor into a web 

browser. The link lead them to a page containing an informed consent statement and contact 

information for the primary investigator (see Appendix B).  After the informed consent 

statement, participants advanced to an interactive page beginning with a section where they 

entered demographic information (see Appendix C). They then continued on to the main body of 

the questionnaire. See Appendix D for examples of regular and manipulation check items. 
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Participants will viewed each item in succession, in one of six semi-random orders. For 

counterbalancing, each of the 36 stimulus images was assigned a number between 1 and 36. Six 

randomly ordered lists of the numbers 1-36 were generated, to create six orders of presentation. 

The orders of presentation were then adjusted so that each of the six encoders appeared first on 

one list and last on another, and each of the six emotion expressions appeared first on one list 

and last on another. The 36 manipulation check items were divided into six groups of six and one 

group was appended to the end of each presentation order.  

For the regular items, a series of questions below each stimulus elicited ratings from the 

participant on each of the four emotions, on a scale of 1-4. For the manipulation check items, the 

two manipulation check questions followed each item (see Appendix D). After entering their 

responses, participants used the mouse to click the word “next,” and the next item was presented. 

After responding to the last item, participants clicked a box labeled “submit” and their responses 

were written to a data file. They were then directed to pages thanking them and providing 

instructions for receiving credit for their participation (see Appendix E). Participants who began 

the study but then decided not to continue participating were able to receive credit by scrolling to 

the end of the questionnaire, clicking the submit button, and following the subsequent 

instructions. 

Evaluation of Hypotheses 

The criteria for support for the first hypothesis were as follows: if participants’ ratings of 

emotions for figures in the ambiguous expression condition were sex-stereotypical, and their 

ratings of the emotions of figures in the unambiguous expression conditions were consistent with 

the intended interpretation of the expression regardless of target sex, then the first hypothesis 

was supported. These criteria were analyzed using two series of Bonferoni-corrected t-tests.  



 

53 

Four t-tests were employed to evaluate whether or not ratings of emotions for figures in 

the ambiguous expression condition were sex-stereotypical. For apparently male and apparently 

female figures displaying positive-valence and negative-valence blended expressions, ratings of 

stereotypically masculine emotions were compared to ratings of stereotypically feminine 

emotions. Twelve t-tests were employed to evaluate whether or not ratings of the emotions of 

figures in the unambiguous expression conditions were consistent with the intended 

interpretation of the expression regardless of encoder sex. For apparently male, apparently 

female, and androgynous figures displaying each of the four unambiguous expressions, ratings of 

the emotion matching the intended interpretation of the expression were compared with ratings 

of the other same-valence emotion. 

The criteria for support of the second hypothesis were as follows: in ambiguous 

expression conditions, if participant ratings of stereotypically masculine emotions were higher 

for cells with unambiguously male figures than for cells in which the figure’s apparent sex is 

ambiguous, and if participant ratings for stereotypically feminine emotions were larger for cells 

with unambiguously female figures than for cells in which the figure’s apparent sex is 

ambiguous, then the second hypothesis was supported. A series of four Bonferoni-corrected t-

tests was used to evaluate the second hypothesis. Ratings of stereotypically masculine emotions 

were compared for apparently male and ambiguously sexed figures displaying positive-valence 

and negative-valence blended expressions. Ratings of stereotypically feminine emotions were 

compared for apparently female and ambiguously sexed figures displaying positive-valence and 

negative-valence blended expressions. 
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CHAPTER 4 
RESULTS 

Data from 8 participants were discarded because the participants completed less than 

70% of the items. Data from 163 participants were analyzed. Reliability for facial expression 

subscales was assessed by calculating Cronbach’s alpha for each of the 6 facial expressions. 

Cronbach’s alphas were all above .7, indicating adequate reliability.  

Hypothesis One 

The first hypothesis predicted that participants’ ratings of emotions for ambiguous 

expressions would be sex-stereotypical. That is, apparently male figures displaying ambiguous 

emotions were predicted to be rated higher on stereotypically masculine emotions than on 

stereotypically feminine emotions, and apparently female figures were predicted to be rated 

higher on stereotypically feminine emotions than on stereotypically masculine emotions. It was 

also predicted that participants’ ratings of emotions for unambiguous expressions would be 

consistent with the intended interpretations of the expressions regardless of the apparent sex of 

the target figures. Expressions constructed using facial action units for one emotion, i.e. 

unblended expressions, were considered to be unambiguous expressions for the purpose of 

hypothesis testing. Blended expressions were constructed by morphing one unambiguous 

expression into another, generating a series of intermediate images. The middle image in the 

series was selected for use. These blended expressions were considered to be ambiguous.  

The first part of the first hypothesis, regarding ambiguous expressions, was partially 

supported. Both apparently male and apparently female figures displaying blended expressions 

were rated higher on stereotypically feminine emotions, whereas the hypotheses predicted that 

apparently male figures displaying blended expressions would be rated higher on stereotypically 

masculine emotions. The following four planned t-tests were employed to evaluate the first part 
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of the hypothesis: ratings of anger (stereotypically masculine) and fear (stereotypically feminine) 

were compared for anger-fear blended expressions on apparently male figures. Anger was rated 

significantly lower than fear (t = -2.376, p = .019), which was not consistent with the hypothesis. 

Ratings of anger and fear were compared for anger-fear blended expressions on apparently 

female figures. Fear was rated significantly higher than anger (t= 16.225, p < .001), which was 

consistent with the hypothesis.  Ratings of pride (stereotypically masculine) and happiness 

(stereotypically feminine) were compared for pride-happiness blended expressions on apparently 

male figures. Pride was rated significantly lower than happiness (t = -6.091, p < .001), which was 

not consistent with the hypothesis. Ratings of pride (stereotypically masculine) and happiness 

(stereotypically feminine) were compared for pride-happiness blended expressions on apparently 

female figures. Happiness was rated significantly higher than pride (t = -12.290, p < .001), which 

was consistent with the hypothesis. 

The second part of the first hypothesis, regarding the correct identification of 

unambiguous emotions, was supported except in the case of apparently female figures displaying 

unblended pride, in which case participants’ ratings of pride and happiness were not significantly 

different. Twelve planned t-tests were used to evaluate the second part of the first hypothesis.  

The first four t-tests dealt with apparently male figures: For apparently male figures 

displaying unblended anger, ratings of anger (stereotypically masculine) were compared with 

ratings of fear (stereotypically feminine). Anger was rated significantly higher than fear (t = 

43.362, p < .001), which was consistent with the hypothesis. For apparently male figures 

displaying unblended fear, ratings of anger were compared with ratings of fear. Anger was rated 

significantly lower than fear (t = -27.333, p < .001), which was consistent with the hypothesis.  

For apparently male figures displaying unblended pride, ratings of pride (stereotypically 
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masculine) were compared with ratings of happiness (stereotypically feminine). Pride was rated 

significantly higher than happiness (t = 8.628, p < .001), which was consistent with the 

hypothesis. For apparently male figures displaying unblended happiness, ratings of pride were 

compared with ratings of happiness. Pride was rated significantly lower than happiness (t = -

9.700, p < .001), which was consistent with the hypothesis. 

A corresponding set of four t-tests was used to evaluate participants’ identification of 

unambiguous emotions of apparently female figures. For apparently female figures displaying 

unblended anger, ratings of anger (stereotypically masculine) were compared with ratings of fear 

(stereotypically feminine). Anger was rated significantly higher than fear (t = 41.117, p < .001), 

which was consistent with the hypothesis. For apparently female figures displaying unblended 

fear, ratings of anger were compared with ratings of fear. Anger was rated significantly lower 

than fear (t = -33.185, p < .001), which was consistent with the hypothesis.  For apparently 

female figures displaying unblended pride, ratings of pride (stereotypically masculine) were 

compared with ratings of happiness (stereotypically feminine). Ratings of pride were not 

significantly different than ratings of happiness (t = -.009, p = .993), which was not consistent 

with the hypothesis. For apparently female figures displaying unblended happiness, ratings of 

pride were compared with ratings of happiness. Pride was rated significantly lower than 

happiness (t = -13.009, p < .001), which was consistent with the hypothesis. 

A third set of four t-tests was used to evaluate participants’ identification of unambiguous 

emotions of figures with ambiguous apparent sex. For ambiguously sexed figures displaying 

unblended anger, ratings of anger (stereotypically masculine) were compared with ratings of fear 

(stereotypically feminine). Anger was rated significantly higher than fear (t = 29.894, p < .001), 

which was consistent with the hypothesis. For ambiguously sexed figures displaying unblended 
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fear, ratings of anger were compared with ratings of fear. Anger was rated significantly lower 

than fear (t = -27.751, p < .001), which was consistent with the hypothesis.  For ambiguously 

sexed figures displaying unblended pride, ratings of pride (stereotypically masculine) were 

compared with ratings of happiness (stereotypically feminine). Pride was rated significantly 

higher than happiness (t = 8.411, p < .001), which was consistent with the hypothesis. For 

ambiguously sexed figures displaying unblended happiness, ratings of pride were compared with 

ratings of happiness. Pride was rated significantly lower than happiness   (t = -15.632, p < .001), 

which was consistent with the hypothesis. 

Hypothesis Two 

In the second hypothesis it was predicted that in when the target figure’s sex was 

ambiguous and the target figure was displaying an ambiguous expression of emotion, 

participants would assign lower ratings of stereotypically masculine emotions than they would to 

apparently male target figures, and that they would assign lower ratings of stereotypically 

feminine emotions than they would to apparently female target figures. The second hypothesis 

was partially supported. Participants rated ambiguously sexed figures lower on stereotypically 

masculine emotions than they did apparently male figures. Comparisons of participants’ ratings 

of stereotypically feminine emotions for ambiguously sexed figures versus apparently female 

figures yielded results that did not reach the required p-value for significance when the 

Bonferoni correction was applied (p < .013), but did without the Bonferoni correction.   

Four planned t-tests were used to evaluate the second hypothesis. Ratings of anger for 

apparently male figures displaying blends of anger and fear were compared to ratings of anger 

for ambiguously sexed figures displaying blends of anger and fear. Ratings of anger were higher 

for apparently male figures than for ambiguously sexed figures (t = 9.467, p < .001), which was 

consistent with the hypothesis. Ratings of fear for apparently female figures displaying blends of 
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anger and fear were compared to ratings of fear for ambiguously sexed figures displaying blends 

of anger and fear. Ratings of fear were not significantly higher for apparently female figures than 

for ambiguously sexed figures after Bonferoni-correction of alpha to account for the four t-tests 

(t = 1.81, p = .036). This was not consistent with the hypothesis. Ratings of pride for apparently 

male figures displaying blends of pride and happiness were compared to ratings of pride for 

ambiguously sexed figures displaying blends of pride and happiness. Ratings of pride were 

higher for apparently male figures than for ambiguously sexed figures (t = 2.34, p = .011), which 

was consistent with the hypothesis. Ratings of happiness for apparently female figures displaying 

blends of pride and happiness were compared to ratings of happiness for ambiguously sexed 

figures displaying blends of pride and happiness. Ratings of happiness were not significantly 

higher for apparently female figures than for ambiguously sexed figures after Bonferoni-

correction of alpha (t = 2.117, p = .018), which was not consistent with the hypothesis. 

Additional Analyses 

An additional set of t-tests was employed to examine the premise of the first part of the 

first hypothesis, i.e. that participants would exhibit sex bias in the interpretation of ambiguous 

expressions of emotion on apparently male and apparently female target figures. In the additional 

analysis, apparently male and apparently female figures were compared on ratings of 

stereotypically masculine emotions, and on ratings of stereotypically feminine emotions.  

Four t-tests were used for the additional analysis. Ratings of anger were compared for 

apparently male figures displaying blends of anger (stereotypically masculine) and fear 

(stereotypically feminine) and for apparently female figures displaying blends of anger and fear. 

Apparently male figures were rated as significantly angrier than were apparently female figures 

(t = 3.686, p < .001). Ratings of fear were compared for apparently male figures displaying 

blends of anger and fear and for apparently female figures displaying blends of anger and fear. 
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Apparently male figures were rated as being significantly less fearful than apparently female 

figures (t = -12.041, p < .001). Ratings of pride were compared for apparently male figures 

displaying blends of pride (stereotypically masculine) and happiness (stereotypically feminine) 

and for apparently female figures displaying blends of pride and happiness. Apparently male 

figures were rated as significantly prouder than were apparently female figures (t = 4.269, p < 

.001). Ratings of happiness were compared for apparently male figures displaying blends of 

pride and happiness and for apparently female figures displaying blends of pride and happiness. 

Apparently male figures were rated as significantly less happy than apparently female figures (t 

= -3.023, p = .003).  These results are all consistent with sex-biased interpretation of ambiguous 

expressions of emotion. 

Apparent Sex Manipulation Check 

Figures intended to be unambiguously male were consistently rated as such. The first 

male figure was rated as male by 159 of 163 participants, and the second was rated as male by 

160 of 163 participants. Figures intended to be unambiguously female were also consistently 

rated as such. Both female figures were rated as female by 161 of 163 participants. As expected, 

there was less agreement regarding the figures whose sex was intended to be ambiguous. The 

first ambiguous figure was rated as male by 101 participants, as female by 36 participants, and 

26 participants chose the response “don’t know.” The second ambiguous figure was rated as 

male by 68 participants, as female by 50 participants, and 44 participants chose the response 

“don’t know.” 

Summary 

The first hypothesis of our study was partially supported by the results. The first part of 

the first hypothesis was not supported in the primary analysis, because participants rated blended 

expressions significantly higher on stereotypically feminine emotions regardless of the apparent 
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sex of the target figure. However, the additional analysis did reveal a pattern of sex-stereotypical 

ratings of ambiguous emotions in that apparently male figures displaying blended expressions 

were rated higher on stereotypically masculine emotions than were apparently female figures 

displaying blended emotions, and apparently female figures displaying blended expressions were 

rated higher on stereotypically feminine emotions than were apparently male figures displaying 

blended emotions. The second part of the first hypothesis was mostly supported in that in 11 of 

12 t-tests, results were consistent with participants assigning the highest ratings to the intended 

emotions regardless of apparent sex of target and whether the intended expression portrayed a 

stereotypically masculine or stereotypically feminine emotion. 

The second hypothesis of our study was also partially supported by the results. 

Apparently male figures displaying blended emotions were rated higher on stereotypically 

masculine emotions than were ambiguously sexed figures displaying blended expressions, as 

predicted. However, apparently female figures displaying blended expressions were not rated 

higher on stereotypically feminine emotions than were ambiguously sexed figures displaying 

blended expressions.  
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CHAPTER 5 
DISCUSSION 

The theory underlying the hypotheses was generally supported. Some elements of the 

hypotheses were not fully supported, but explanations that preserve the essential ideas readily 

present themselves. In one case there seems to have been a problem with the calibration of the 

stimuli, and additional analyses correcting for this reveal the predicted effect. In another, the test 

seems to have been very slightly underpowered for use with the conservative Bonferoni 

correction to avoid family-wise error. If these rationales can be accepted, then the results provide 

evidence for a sex bias in the interpretation of visual expressions of emotion. This may partially 

explain the persistent exaggeration of sex differences in emotion in the popular imagination, as 

compared with the scientific literature.  

Tests of Hypotheses 

Testing of the first hypothesis yielded mixed results. The first part of the first hypothesis, 

i.e. that people would interpret ambiguous expressions in a biased way according to the apparent 

sex of the target, was only partially supported. For blended expressions, participants rated the 

stereotypically female emotions higher for both apparently male and apparently female faces. 

However, the anticipated sex-bias was observed in the follow-up analyses. In blended expression 

conditions, ratings of stereotypically masculine emotions were significantly higher on apparently 

male faces as compared to apparently female faces, and ratings of stereotypically feminine 

emotions were significantly higher on apparently female faces than on apparently male faces. 

The concept underlying the hypothesis appears to have garnered support even though not 

all parts of the hypothesis did. The failure to fully support the hypothesis may have resulted from 

the blended expressions not being perceived as sufficiently ambiguous, or perhaps they did not 

fall at the psychological midpoint between the pairs of unblended expressions from which they 
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were made. Put another way, the psychological midpoint between two expressions, upon which 

the hypothesis was based, may be different from the mathematical midpoint, which is what was 

used for our study. An investigation into where that midpoint actually lies, and whether it is best 

approximated by morphing unambiguous expressions together or by some other method of 

combining elements of unambiguous expressions, could be a fruitful area for further research. 

The second part of the first hypothesis was supported in 11 of the 12 comparisons made. 

Participants correctly identified unblended emotions except in the case of female faces 

displaying unblended pride. There was no difference in their ratings of perceived pride and 

perceived happiness in this condition. In fact, all figures in the study displaying positive affect 

were rated relatively highly on both pride and happiness. In contrast, expressions of 

unambiguous fear received comparatively low ratings on anger, and expressions of unambiguous 

anger received similarly low ratings on fear.  

The reasons for this difference are unclear, but perhaps worth speculating about. It could 

be that happiness and pride were simply not adequately differentiated in the creation of the 

stimuli. It is also possible that emotions of positive valence are not psychologically differentiated 

to the same extent as emotions of negative valence, or at least that “happiness” is a somewhat 

broad or undifferentiated emotion. For example, pride, love and pleasant surprise may all be 

described as “happy” emotions. For emotions of negative valence, the term “unhappy” could 

perform a similar role in categorizing them. The important difference for the purpose of this 

work is that happiness is described in the facial expression literature as a recognizable basic 

emotion in its own right, whereas there is no described expression that is simply “unhappy” 

without also being something else, such as sad, angry, or fearful. It might also be a useful area of 
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further investigation to explore how differentiated expressions of positively valenced emotions 

are as compared with negatively valenced emotions.  

Testing of the second hypothesis also yielded mixed results. In blended expression 

conditions, figures of ambiguous apparent sex were rated lower on stereotypically masculine 

emotions than were apparently male figures. This was what was predicted—if the effect being 

examined is truly a sex bias, the effect should disappear or be attenuated when the sex of the 

target is unclear. However, figures of ambiguous sex were not rated significantly lower on 

stereotypically feminine emotions than were apparently female figures. This probably indicates 

that the test was under-powered: the results comparing ambiguously sexed figures with apparent 

females approached significance in the predicted direction. It could in theory also indicate poor 

manipulation of apparent sex, with participants tending to believe that figures intend to be 

ambiguous were in fact females. Examination of the manipulation check data contradicts this, 

however. In fact, if poor manipulation were a problem, one would expect the ratings for 

ambiguous figures to have been closer to those for apparent males rather than apparent females 

as observed, since both ambiguously sexed figures were rated as male more often than female.  

Sex Bias in Interpreting Affect as a Reinforcer of Cultural Stereotypes 

In the introduction, it was observed that there is a popular perception that men’s and 

women’s emotional experiences are very different, while the research literature indicates that the 

emotional worlds of men and women are much more alike than different. The purpose of our 

study was to examine one possible explanation for this disjunction between popular perception 

and empirical reality. Namely, that there is a sex bias in play when people decode the emotional 

expressions of others. Previous studies had revealed some evidence to that effect, but were 

limited by having to trade between realism and control in the creation of stimuli. 
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Our study brought new tools to the task. Realistic computer-generated faces with finely 

controllable emotional expressions made it possible for apparent males and females to be shown 

displaying exactly the same expression, as opposed the best approximation of a human trying to 

pose the expression. The same tools made it possible to create encoders of ambiguous apparent 

sex, and again to show them displaying precisely the same expressions of emotion as the 

apparently male and female figures, in order to see if the hypothesized sex bias was eliminated or 

attenuated when the target’s sex wasn’t clear. 

The results gave partial support to the hypotheses as they were formulated, but appear to 

support the basic idea of a sex bias in the decoding of expressions of emotion. Apparently male 

figures and apparently female figures displaying precisely the same facial expressions and 

postures were rated differently, and the difference in the ratings reflected stereotypes about 

which emotions are considered masculine and which are considered feminine. This indicates sex 

bias. When the figure was neither clearly male nor clearly female, they were rated lower on 

stereotypically masculine emotions than male figures. There was a similar trend in comparisons 

between ambiguous figures and female figures, which fell short of statistical significance by a 

slim margin. Firm conclusions can’t be drawn about trends that fall short of significance, but the 

pattern here is tantalizingly close to evidence that figures that are obviously male or obviously 

female receive an extra boost in ratings of stereotypically masculine and stereotypically feminine 

emotions respectively, and that figures that are not obviously male or female receive no such 

boost. If this were definitively shown to be the case, this would also indicate sex bias. The results 

regarding the ambiguously sexed figures are consistent with the presence of sex bias in the 

interpretation of expressions of emotion, though they do not demonstrate it clearly.  
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As with many other types of bias, the practical implications of research indicating a sex 

bias in the interpretation of emotions relate to the fact that when people are aware of a bias, they 

have on opportunity to correct for it. In social life as well as in any professional arena in which 

the accurate understanding of the emotional signals of others is important, knowledge of this 

particular bias may create a chance for improved communication. Mental health practitioners 

may be particularly impacted, because they deal so directly with interpreting the emotional states 

of clients. Another possible implication for counseling is that clients themselves may be made 

aware of the sex bias in interpreting the emotional states of others, and thereby be given an 

opportunity to try to counteract it in their own inferences. This could be particularly useful in 

couples counseling. 

Limitations of this Investigation 

Our study had a few limitations. The significant time involved in learning to use the 

Poser 6 software to create encoders, combined with the desirability of keeping the questionnaire 

short enough to avoid participant fatigue, led to the inclusion of only six encoders in the study. 

The inclusion of more figures would have diluted any unintended effects of the figures 

themselves as opposed to the desired effects of the expressions and the apparent sexes of the 

figures.  

The use of a larger number of participants might have helped the results pertaining to the 

second hypothesis be more conclusive. All of the observed results were in the predicted 

direction, but after Bonferoni correction to avoid inflating family-wise error, some were not quite 

statistically significant. Inadequate power seems a likely cause of this, although it is certainly 

possible that the predicted effect simply is not there.  

The use of a wider variety of blends of emotions in the stimuli might have added some 

clarity to the testing of the first hypothesis. The test of the first hypothesis confounded the effect 
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of sex bias with the effect of a less relevant aspect of the blended expression stimuli. The 

blended stimuli were perceived as being more representative of stereotypically feminine 

emotions, despite being midpoints between stereotypically masculine and feminine emotions 

from a mathematical point of view. A variety of blended expressions made from different ratios 

of the constituent emotions might have made it possible to find a blend that functioned better as a 

midpoint in the way it was perceived by participants.  

Implications for Future Research 

Several possibilities for further investigation are suggested by the outcome of our study. 

For example, the development of stimuli could be taken further. By creating stimuli showing a 

variety of blended emotional expressions, made with various ratios of the constituent emotions 

and perhaps different methods of combining expressions, it may be possible to gain considerable 

insight into the way people decode ambiguous, ambivalent, or complex emotional expressions. 

Would blends of emotional expressions other than the ones examined here behave the same way, 

i.e. would the midpoint generated by morphing two together be interpreted as representing one of 

the constituent emotions more than the other? If so, what would characterize the emotion 

perceived to be dominant? Might it be, as it was here, the more stereotypically feminine of the 

two? Also, what ratio or method of combination would maximize ambiguity? The answers to 

these questions would be interesting in themselves, and could also lead to the creation of better 

tools for the exploration of other questions about the decoding of facial expressions. 

In our study, pleasant and unpleasant emotional expressions seem to have behaved 

differently. The emotion ratings for pride and happiness were both rather high not only for 

expressions blending happiness and pride, but also for expressions of supposedly pure happiness, 

or pure pride. Expressions of anger and fear were rated much more monolithically. Further 

investigation could clarify the source of this difference. Perhaps in our study the manipulation of 
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this pair of expressions was inadequate. On the other hand, perhaps happiness and pride are 

poorly differentiated in people’s minds. Perhaps positively valenced emotions in general are less 

differentiated than negatively valenced emotions. Evolutionary psychology might provide a 

rationale for hypothesizing that negative emotions are interpreted at a higher resolution or in a 

more differentiated way. It could be argued that in the more dangerous environments faced by 

our distant ancestors, being wrong about whether another person was angry or afraid would be 

more likely to preclude successful procreation (by leading to death, for example) than would 

being wrong about whether another was proud or amused. 

Another possible avenue for future investigation would be to look at the influence of 

contextual factors on the observed sex bias in interpreting expressions of emotion. This could 

take any number of forms. Participants could be given information about the figures, such as 

some indication of their personalities, social status, or sexual orientations. Alternatively, the 

participants’ mindsets could be manipulated, for example by having experimental groups read 

excerpts from John Gray’s or Janet Shibley Hyde’s work. It would be interesting to see how 

responsive the bias is to changes in awareness on the part of the decoders. 

It is possible that different groups may exhibit different levels of bias in interpreting 

emotional expressions. Future research could reveal variations in the amount of bias among such 

groups as mental health professionals versus lay people, experienced versus inexperienced 

mental health professionals, younger versus older people, and so on.  

Conclusion 

Our study brought new tools and finer control to the study of sex of encoder effects on 

the interpretation of visual displays of affect. With some qualifications, evidence of a bias 

consistent with cultural stereotypes of men’s and women’s emotions was found. This bias may 

contribute to the observed disjunction between popular perceptions about men and women being 
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from different emotional planets and the scientific literature indicating that sex differences in 

emotion tend to be small, are often situational, and are dwarfed in comparison with the 

similarities.  
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APPENDIX A 
EXAMPLE STIMULI 

  
Male 1, anger     Male 2, pride 
 

  
Androgynous 1, fear-anger blend  Androgynous 2, happiness-pride blend 
 

  
Female 1, fear     Female 2, happiness 
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APPENDIX B 
INFORMED CONSENT STATEMENT 

Informed Consent  
Protocol Title: Interpreting Expressions of Emotion  

Please read this consent document carefully before you decide to participate in this study. 

Purpose of the research study:  

The purpose of this study is to better understand how people interpret facial expressions of emotion. 

What you will be asked to do in the study:  

You will fill out a brief demographic questionnaire, then you will see a series of images and answer a few questions 
about each image. 

Time required:  

About 20-30 minutes. 

Risks and Benefits:  

We do not anticipate that you will benefit directly or be harmed in any way by participating in this experiment.  

Compensation:  

If you are a UF general psychology student in the participant pool, you will receive one research credit in return for 
your participation. After submitting your answers to all the questions, you will be asked to enter your Gatorlink ID 
in order to receive your credit.  

If you are not part of the psychology participant pool, your instructor will determine and announce in class the 
amount of extra credit you will receive for your participation. If your instructor decides not to award extra credit, 
you will not be compensated for your participation. After you complete the survey, you must print out the “Thank 
You” page and give it to your instructor in order to receive credit. 

Confidentiality:  

Your identity will be kept confidential to the extent provided by law. Your responses will be saved without any 
identifying information. If you provide your Gatorlink ID,  it will be stored in a separate file and used only for the 
purpose of assigning credit.  Neither your name nor your ID number can be connected with your responses to the 
survey. 

Voluntary participation:  

Your participation in this study is completely voluntary. There is no penalty for not participating.  

Right to withdraw from the study:  

You have the right to withdraw from the study at anytime without consequence.  
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Whom to contact if you have questions about the study:  

Primary Investigator: Kevin Stanley, M.S., Graduate Student, Psychology Department, (352) 379-7918, 
stanleyk@counsel.ufl.edu 

Faculty Supervisor: Martin Heesacker, Ph.D., Chair, Psychology Department, PSY 144A, (352) 392-0601 x 200, 
heesack@ufl.edu  

Whom to contact about your rights as a research participant in the study:  

UFIRB Office, Box 112250, University of Florida, Gainesville, FL 32611-2250, (352) 392-0433, irb2@ufl.edu  

Agreement:  

I have read the procedure described above. By clicking the link below I agree to voluntarily participate in this 
research study. 

Click here to enter.   

 

 

http://survey.psych.ufl.edu/stanley/main.htm


 

72 

APPENDIX C 
DEMOGRAPHIC QUESTIONNAIRE 

Please enter the following demographic information about yourself: 

Sex: Male   Female  

Age:  

Education:  
                Undergraduate: 

                1st year    2nd year    3rd year    4th year 

                Graduate or Professional   

 Race/Ethnicity (select all that apply): 

                    American Indian or Alaska Native 

                    Asian 

                     Black or African American 

                    Native Hawaiian or Other Pacific Islander 

                    White 

                    Hispanic or Latino 

If you are an international student, what is your home country? 
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APPENDIX D 
EXAMPLE ITEMS 

Example 1: regular questionnaire item: 

Please look at this picture, and then answer the questions below it:  

 

1. On a scale of 1-4, how angry does this person look? 

1 Not at all      2 Slightly     3 Some     4 Very much 

2. On a scale of 1-4, how afraid does this person look? 

1 Not at all     2 Slightly     3 Some     4 Very much 

3. On a scale of 1-4, how happy does this person look? 

1 Not at all     2 Slightly     3 Some     4 Very much 

4. On a scale of 1-4, how proud does this person look? 

1 Not at all     2 Slightly     3 Some     4 Very much 
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Example 2: manipulation check item: 

Please look at this picture, and then answer the questions below it:  

 

1. This person is... 

1 Male      2 Female     3 Not sure     

2. Is this person's expression ambiguous? 

1 Yes    2 No      
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APPENDIX E 
INSTRUCTIONS FOR RECEIPT OF CREDIT AND THANK-YOU MESSAGE 

Instructions for receipt of credit: 
 

If you are in the UF general psychology participant pool, please enter your Gatorlink ID in the 
box below, then click the submit button. This will allow us to assign you your research credit.  

If you are not in the UF general psychology participant pool, click submit without entering 
anything in the Gatorlink ID box. You will print out the following page and submit it to your 
instructor to receive credit for your participation. 

Gatorlink ID:  

Submit
 

 
Thank you/debriefing message: 

Thank you! 

Your participation in this research project is appreciated. Your responses will help improve our 
understanding of how people interpret the emotional states of others from facial expressions and 
body postures.  

If you are not in the UF general psychology participant pool, please print this page and submit it 
to your instructor with your name printed legibly at the top. 
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