


Project Summary 

As a social species, the ability to process and understand emotional signals is central to 

our daily function.  Without it, we would be incapable of deciphering the intentions or 

motivations of those around us.  Given this integral role of emotional signaling, I designed and 

conducted a summer research project that explored the neural basis of our ability to identify the 

emotions of others through their facial expressions.  Specifically, I explored the role of the 

human mirror neuron system (hMNS) in the accurate identification of emotional expressions.  

Mirror neurons are specialized neurons that are activated when an individual performs a motor 

action (e.g., reaching for a ball), as well as when an individual observes another person perform a 

similar motor action.  Thus, the name “mirror neuron” refers to the literal mirroring of an 

observed behavior as if performed by the observer.  Similar to bodily movements, facial 

expressions involve very complex and specific muscle actions, and recent studies have begun 

investigating the role of mirror neurons in recognizing facial expressions.   

Previous studies have reported increased mirror neuron activity in people during active 

discrimination between facial expressions (van der Gaag, Minderaa, & Keysers, 2007).  

Furthermore, the ability to correctly identify emotions from facial expressions has been reported 

to decrease when mirror neuron activity is inhibited (Pitcher, Garrido, Walsh, & Duchaine, 

2008).  But while these reports are compelling, most are unable to rule out stimulus effects as the 

stimuli is typically changed across conditions. Thus, whether changes in mirror neuron activity 

are due to different tasks, or simply different stimuli, is unknown.   The goal of the current study 

was to determine whether changes in mirror neuron activity during active facial expression 

discrimination reflects the internal processing of identifying emotional facial expressions, or due 

to changes in external stimuli.   



To examine the role of the hMNS in facial expression recognition, we measured mirror 

neuron activity while participants performed a series of video-matching tasks that tested their 

ability to distinguish between facial expressions.   Electroencephalography (EEG) was used to 

measure Mu wave suppression in the somatosensory cortex—an indirect measure of mirror 

neuron activity—while participants performed two tasks that involved matching video pairs of 

facial expressions.  In the identity-matching task, participants determined whether each video 

contained the same person.   In the emotion-matching task, participants determined whether the 

video pairs depicted the same emotion.  The emotion-matching task measured the ability to 

identify emotions from facial expressions, while the identity-matching task tested the general 

ability to recognize architectural differences in faces.  Importantly, the same stimuli were used in 

both conditions to minimize stimulus effects.  Given the suggested role of mirror neurons in 

emotional facial expression processing, we predicted that there would be a higher degree of Mu 

suppression during the emotion-matching task as compared to the identity-matching task. 

 

Results and conclusions: 

Analyses of the results revealed greater Mu wave suppression during the emotion-

matching condition compared to the identity-matching condition, suggesting that mirror neuron 

activity was greater when participants performed the emotion task.  These findings not only align 

with those of previous studies, but also exclude the possibility of stimulus effects, demonstrating 

that the observed changes in mirror neuron activity between emotion and identity tasks do not 

simply reflect a reaction to facial expressions as an external stimulus, but rather the intrinsic 

process identifying the emotional state of another person.    
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