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Previous research has shown that when presented with multiple stimuli in a limited 
attention task illusory conjunctions may occur. Illusory conjunctions are defined as 
mistakenly perceiving features of one stimulus as belonging to another nearby stimulus. 
It has been suggested that the misperception of anger via a illusory conjunction may be 
consistent with common stereotypes (Becker, Neel, & Anderson 2010). The purpose of 
this study was to see if stereotypes of gender would influence how emotions were 
perceived. Participants included 30 undergraduate students (15 men, 15 women) 
recruited from introductory psychology courses at Belmont University. Participants 
viewed a computer-generated slideshow that included 36 trials, which consisted of both 
male and female faces displaying neutral, happy, and angry emotions. Each trial also 
consisted of two numbers ranging from the digits 0-9, which were placed beside each 
face. To measure the illusory conjunction task, participants answered 3 questions 
following each trial, which asked the sum of the numbers as well as the emotions 
displayed on the faces shown. We hypothesized that when an error would occur in 
perception of gender and emotions female faces would be seen more often as having a 
happy facial expressions than angry facial expressions, and male faces would be 
perceived more often as having angry facial expressions than neutral facial expressions. 
Results showed that there was a significant difference in the mistakes that were made 
when perceiving the emotions on the different genders, and that, regardless of gender, the 
neutral stimulus was incorrectly selected most often. Further research should be 
conducted to explore the implications of neutral emotions, and the stereotypes that may 
be influencing people’s thoughts when presented with illusory conjunction tasks.   

 
Have you ever misperceived the facial expression of a complete stranger? Maybe you thought a 
person was angry, but instead they were displaying a neutral facial expression. This is an 
example of an illusory conjunction, which is defined as mistakenly perceiving features of one 
stimulus as belonging to another nearby stimulus. Researchers have proposed the feature-
integration theory as a way to describe how we perceive individual features as part of the same 
object. The feature integration theory suggests that at the preattentive stage of perceptual 
processing, feature dimensions are coded independently, demanding focused attention (Treisman 
& Gelade, 1980; Treisman & Sato, 1990; Treisman, Sykes, & Gelade, 1977). When attention is 
not focused due to images occurring randomly, as in illusory conjunctions, features tend to be 
combined together in a phenomenon known as binding. 
  
Incorrect binding of features lead to errors in illusory conjunctions. Several reasons behind why 
errors occur in illusory conjunctions have been proposed. People may have trouble combining 
the correct feature with the appropriate stimulus because they fail to code the information for the 
feature’s location (Craver-Lemley, Arterberry, & Reeves, 1999). Illusory conjunctions occur 
randomly, and top-down processing can influence how an image is perceived based on 



 

expectations of previous knowledge stored in the schemata of the brain. Cramer-Lemley and 
colleagues (1999) suggests that when features are combined it may be due impart to imagery 
influencing perception during visual processing. 
  
Previous studies have combined face perception with illusory conjunctions. Because face 
perception has been proven to be perceived holistically at the first stages of the visual process, 
changes in faces were more easily detected than socially neutral ones (Lyyra, Makela, Hietanen, 
& Astikainen, 2014). Becker, Neel, & Anderson (2010) took illusory conjunctions a step farther, 
and found that facial expressions were stereotyped on a racial construct. It was found that when 
compared to white men, black men were seen as more dangerous and attracted more angry 
expression than neighboring faces. Becker and colleagues (2010) showed that illusory 
conjunctions indeed follow a perceiver’s stereotypic expectations.  It was suggested that the 
misperception of anger via a nonrandom illusory conjunction may be consistent with common 
stereotypes (Becker et al., 2010). These expectations may be responsible for guiding the illusory 
conjunctions of happy and angry facial expressions (Neel, Becker, Neuberg, & Kenrich, 2012). It 
was found that male faces were more likely to be combined with anger from other neighboring 
faces, while female faces were more likely to be combined with happiness (Neel et. al, 2011). In 
line with the affordance based perspective (Gibson, 1979; Johnson & Freeman, 2010; McArthur 
& Baron, 1983; Neuberg, Kenrick, & Schaller, 2010; Zebrowitz & Collins, 1997), we are aware 
of the threats and opportunities others pose to us. The error-management approach (Galperin & 
Haselton; Haselton & Nettle, 2006; McKay & Efferson, 2010) suggests that perceptual biases 
may be “calibrated to minimize costly threats and enhance beneficial opportunities.” These two 
phenomenons suggests that both top-down and bottom-up processing may lead to stereotyping 
gender in predicting emotions (Neel et al, 2012). Because men are seen more as a threat, male 
faces may be wrongfully combined with an angry facial expression, and women who are not 
necessarily threatening may be combined with a happy facial expression. 
 
The purpose of the present study was to examine whether the perceptions of emotions would be 
influenced by gender stereotypes when attention was limited in an illusory conjunction task. We 
hypothesized that when an error is made in an illusory conjunction task, female faces will be 
associated more often with happy facial expressions than angry facial expressions, while male 
faces will be associated more often with angry facial expressions than neutral facial expressions. 

 
Method 

Participants 
 
Sixteen undergraduate students (4 men, 12 women, Mage = 21.3, SD = 5.58, age range: 18-43) 
were recruited from Belmont University’s introductory psychology courses through an online 
system.   There was one participant that was excluded due to the lack of following instructions. 
Upon completion of the experiment, participants were granted class credit as compensation for 
voluntary participation. 
 
Materials  
 
Materials included a consent and demographic form. To measure the illusory conjunction task, 
researchers created a computer generated slide show using Microsoft PowerPoint. The computer 



 

generated slideshow included 36 trials, which consisted of both male and female faces displaying 
neutral, happy, and angry emotions. Each trial also consisted of two numbers ranging from the 
digits 0-9, which were placed beside each face. To measure the illusory conjunction task, 
researchers created a 36-item question sheet. Example questions included, “What is the sum of 
the two numbers shown” and “ What was the facial expression of the male and female?” One 
point was given for each item if the participant got the sum of the two numbers correct. The 
score range was between 0-36 points, with 0 indicating a low score and 36 indicating a high 
score. Data was excluded from answer sheets with a score below 21 (which is equivalent to 
below 70%). 
 

 
 
Figure 1. Sample stimulus consisting of the male and female faces displaying an 
emotion, along with two numbers displayed to the side of each face.  
 
Procedure 
 
Participants completed a consent form and a demographic form. The participants were then 
asked to sit a computer to view a computer-generated slideshow, so that they could answer the 
three illusory conjunction questions. There were 36 trials. Each trial lasted 350ms. Each trial 
consisted of two numbers and two faces. These faces were classified as either neutral, angry, or 
happy, and each trial had one male and one female face each with a different emotion. 
Participants were told that their primary goal was to report the sum of the numbers. After each 
trial, participants were asked to report the sum of the numbers and then asked to report the 
emotion of both the male and female face. After participants completed all 36 trials, they were 
debriefed and compensated with class credit. 
 

Results 
 

For the primary task of adding the numbers together, participants had to achieve a score of 70% 
to assure that they were continually focused on the numbers and not focused on the faces. Out of 
the 15 participants (M= 91.1%, SD= 7.1%) that were graded, one was excluded due to a score 
below 70%.  
 
To analyze our results we used a Chi squared test. Participants incorrectly answered females as 
being happy 52 times, which is more than the 35 times that they incorrectly perceived the 
females as being angry. Participants incorrectly labeled the female faces as neutral 74 times. For 
males, they were incorrectly perceived as being happy 45 times, angry 34 times, and having a 
neutral facial expression 64 times. After running the Chi squared, our results found that when 
comparing both genders to the genders, there was no significance (χ²(2)= 0.18, p=.91). The 
reason that this data isn’t significant is due to the patterns that occurred. The data between males 



 

and females have the same pattern with neutral being the highest, followed by happy, than angry. 
After noticing that trend, we wanted to run an additional analysis.   
 
In our second analysis, we separated the genders, and independently compared the gender with 
the incorrectly labeled emotions. When conducting a Chi-Squared test on the female results, we 
found a significance (χ²= 14, p=.001) in the mistakes that were made among the different 
emotions. When also doing a chi-squared test for the males, the results showed there was a 
significance (χ²= 9.66, p=.008)  in the number of mistakes that were made between the different 
emotions (see table 3). 
 

Discussion 
 

As previously stated, it was hypothesized that when an error was made in an illusory conjunction 
task, female faces would be more associated with happy facial emotions than angry, and male 
faces would be associated more often with angry facial expressions than neutral. Results 
supported the expectations for the female faces, but did not support the expectations for the male 
faces. It was actually shown that, regardless of gender, the neutral face was selected most often 
when an illusory conjunction occurred. 
 
These results varied from the 2011 findings of Neel and colleagues. They had found that male 
faces were more likely to associate with angry facial emotions than happy, while female faces 
were more likely to associate with happy facial emotions than angry. It is possible that if they 
had included a neutral stimulus their results may have resembled those from the current study. 
While the current study did show females to be associated more often to happy than angry 
emotions, due to the use of the neutral stimulus, these results cannot be used to support their 
findings.  
 
It is possible that the most commonly displayed emotion is the neutral emotion. Therefore, when 
an illusory conjunction occurs participants are mostly likely to select the neutral emotion due to 
the widespread presence of the neutral expression. This would suggest that even if there are 
stereotypic expectations for males and females, because of the common exposure to the neutral 
expression, stereotypes are overlooked. It is also possible that if the neutral emotion is not 
universally most commonly expressed, the emotion that is expressed most often in a particular 
culture may be selected most often when an error is made in an illusory conjunction task.  
 
While the results did show significance, there were limitations. The images selected for the trials 
were not standardized. They were selected from various online sources based on the researcher's 
perceptions of the emotions shown. Also, because Microsoft PowerPoint was used to create the 
illusory conjunction task, the stimulus flash time was slightly longer than the desired 250 ms. 
Due to an increase of time, this may have lead to less mistakes made by participants. In addition, 
the distance participants were from the screen was not controlled. Therefore, based on varying 
distances from the screen, some participants may have been able to visually process better than 
others. Lastly, because one participant failed to follow instructions by completing the number 
task only, and circling facial expression questions at random at the end, participant effort was 
questioned. It is possible that because participants were told to focus on the primary number task, 
they may have completely disregarded paying attention to the faces.  



 

 
Further research could be done by adding more trials to test for a stronger effect with the female 
faces. Also, because the majority of the participants were females, it would be interesting to see 
if the results would be similar if the study were conducted with primarily male participants. 
Research could also work to test the differences among cultures based on the most commonly 
expressions shown. For instance, if there is a particular culture that predominantly displays a 
happy facial expression, would that be incorrectly selected most often? Lastly, these methods 
could be replicated to compare other stereotypes such as race and age.  
 
In conclusion, we found that when participants were exposed to a limited attention task binding 
occurred, which then lead to illusory conjunctions. It was also noted that due to the current 
findings, the neutral emotion should be further explored to understand its relationship with 
gender stereotypes. The ongoing research of illusory conjunctions is important because when 
people are presented with limited attention tasks, snap judgments, such stereotyping, tend to 
occur.  
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