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Introduction 
 

The discovery of mirror neurons gives probably one of the most significant insights 

into the neurology of information processing from the last decade. Until the discovery 

of mirror neurons, psychologists believed that we understood the actions of others 

through observing them, and then reaching a conclusion about their intentions 

through complex reasoning. 

 

In the early 1990s a group of neuroscientists (Rizzolatti, Fogassi and Gallese) at the 

University of Parma, Italy, were studying the activities of the motor cortex of live 

macaque monkeys. The researchers were interested in the patterns of the monkey’s 

neuronal activity when it performed a manual, goal directed action, such as grasping 

a fruit or a toy. They located a distinct pattern of cortical activity which was specific to 

the action the monkey performed. 

 

To their surprise, they accidentally discovered that the same pattern of firing occurred 

in the monkey’s brain when it only observed one of the experimenters (Fogassi) 

reaching for a banana. They went on exploring this new aspect of neurophysiology, 

and discovered that there was a distinct group of neurons which fired both when an 
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action was executed, and when it was only observed. They called these mirror 

neurons. They have since been researched extensively. They discovered that the 

pattern of neuron activity associated with the observed action was a true 

representation of the act in the brain itself, no matter who was performing it 

(Rizzolatti et al 2006). It is thus possible to gain insights into the actions of others 

without going through cognitive/rational pathways of information processing. 

 

The discovery of such an observation-execution neuronal network opened up a new 

research field in neurophysiology, and has generated much further research. 

 

The significance of mirror neurons to NLP 
 

Although the existence of mirror neurons are not ‘proof’ for many of the claims of 

NLP, they are nevertheless important as they shed light on human (and animal) 

information processing, of which understanding the actions and intentions of others is 

a significant aspect.  They may also support the idea that it is possible to model 

others through careful observation and second positioning. Bostic St Clair and 

Grinder’s (2001) approach to modelling may involve modellers in intense activation of 

their own mirror neuron system when observing and modelling someone else’s skill. 

 

One of the most interesting aspects relevant to NLP is that there is evidence that 

mirror neurons are involved in processing language. It is thought that action related 

sentences actually cause the firing of the mirror neurons relevant to the content of 

the information conveyed by the words. This supports the idea of a connection 

between ‘neuro’ and ‘linguistic’. 

 

More about  Mirror Neurons 
 

Rizzolatti, Fogassi and Galese (2001) have proposed the hypothesis that we 

understand the actions of others when we map the visual or auditory representation 

of an observed action on to our own motor representation of the same action. Thus 

we understand an action performed by someone else because observing it causes a 

specific part of our motor system to resonate; “We understand an action because the 

motor representation of that action is activated in our brain” (Rizzolatti et al 2001). 

Mirror neurons fire the pattern of an observed action whether that is observed 

visually or only through hearing the sound of the action. Each time an individual sees 
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an action done by another individual, neurons that represent that action are activated 

in the observer’s pre-motor cortex, (a part of the brain). 

 

The main factor that determines the intensity of the discharge of the mirror neurons is 

the perceived goal of an action, not the movement itself. Mirror neurons thus seem to 

enable people to gain insights into the intentions of others. 

 

Rizzolatti and colleagues also propose that the discovery of this class of neurons 

imply that at any time that we generate an action, we produce a sensory copy of the 

executed action. This supports Miller, Galanter and Pribram’s (1960) notion of the 

`TOTE’, which proposes that there has to be some kind of plan coded in an organism 

in order for it to be able to evaluate the extent to which the plan has been realised. It 

also supports the idea in cybernetics that one of the main functions of information is 

feedback about the extent to which a pre-existing plan has been executed. 

 

Since the original discovery of mirror neurons, they are thought to be involved in 

mediating a number of different functions. All of these are in some ways associated 

with human information processing. 

 

• Understanding the intentions of others 

• Apprehending and understanding the emotions of others 

• Being able to operate in a social context by having a rapid way of coding the 

responses of other people. 

• Building an internal representation of information conveyed by language. 

• Being able to distinguish between specific and abstract language. 

• Actively sequence information 

• Learning new skills by imitation 

• Understanding gestures, and non-verbal communication. 

• Experiencing empathy 

• In NLP, they may be instrumental in accessing information through second 

positioning someone else. 

 

Mirror Neurons, Priming, and Mental Rehearsal 

According to Rizzolatti and Craighero ((2004), when observers see a motor event 

that shares features with a similar motor event that is already present in their 

repertoire of motor skills, they are primed to repeat it,. The greater the similarity 
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between the observed event and the motor event, the stronger the priming is. An 

intention to imitate an action produces, through what the authors describe as 

‘backward projections’, a kinaesthetic copy of the intended movement. The activation 

of the relevant mirror neuron system is greater when the observer intends to imitate 

an observed action. Thus the intention to imitate primes the observer’s relevant 

mirror neurons. 

Gentili, Papaxanthis and Pozzo (2005) claim to have demonstrated that people 

imagining themselves performing a motor task (pointing with their right arm at a 

target) actually improve at the task when tested, though not as well as when they 

actually rehearse the motor task. Although they do not claim that this may involve the 

activation of mirror neurons, it is a likely hypothesis that they do. Interestingly, these 

researchers found that as a result of ‘mental rehearsal’ with the right arm, the 

performance of the left arm also showed some improvement. 

This indicates that mental rehearsal, which is used extensively in sports coaching, 

may have an established neurological basis. 

Mirror Neurons and Language 

The idea that language activates certain physiological and neurological events is 

gaining acceptance among neuro-physiologists. Rizzolatti and Craighero (2004) 

present evidence that when individuals listen to verbal material, this activates a part 

of the mirror neuron system known as echo-neurons. These are partly associated 

with Brocas’s area, which is known to mediate language production and 

comprehension. Thus, when an individual listens to verbal stimuli, his or her speech 

related motor centres are activated. Tettamanti et al (2005) believe that when a 

person listened to distinct walking or talking verbs, then different parts of the cerebral 

cortex were activated. Listening to walking or leg-action verbs was accompanied by 

activity in the cortical areas responsible for mediating leg movements.  ‘Talking’ types 

of words on the other hand activated areas of the cortex associated with mouth and 

tongue movements. Action verbs cause a distinct pattern of firing in the motor cortex. 

Listening to sentences describing actions engages the visuo-motor circuits which are 

activated at sites apparently specific to the actions they describe.  

Tettamanti et al (2005) also propose that the mirror neuron system may be implicated 

in our ability to make sense of action related sentences, as they may cause the 

relevant mirror neurons to resonate. This, they propose, raises the possibility that 
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understanding actions relies on the activities of the relevant mirror-neuron system, 

even when the actions are only heard described verbally. Thus only listening to 

words describing motor actions should modulate the motor system in the same way 

as observing an action. 

Although the evidence for the ability of certain words to activate specific neuronal 

circuits is still rather scanty, this is a developing area which may be very relevant to 

NLP. It could be hypothesised that our ability to distinguish between specific and 

abstract types of words may be the extent to which the mirror neuron system is 

activated, or not. 

Mirror Neurons and Emotions 

Wicker et al (2003) propose that observing an emotion in another activates a neural 

representation of that emotion.  They carried out an experiment in two parts. In the 

first part, participants passively viewed movies of other people smelling something in 

a glass who then responded with facial expressions of pleasure, neutrality or disgust. 

At the same time the cortical activity of the observers was monitored for the patterns 

of activation that accompanied the emotion that they saw expressed by the people in 

the film.  The same group was then asked to inhale pleasant or disgusting odours 

through a face mask.  The researchers found that whether they were observing a 

facial expression of disgust, or experiencing it themselves, the same patterns of 

neuronal activity occurred. 

Wicker et al (2003) propose that this may be evidence for the long held belief that we 

perceive emotions in others by activating the same emotion in ourselves. This is a 

new area for research, which is relevant to students of human communication and 

the factors that enable us to understand others. 

Conclusion 

This has only been a brief glimpse into a complex new research field. I have 

deliberately kept the neurological information to a minimum, but the scientific 

literature on the subject is has some useful information in this area. Mirror neurons 

are relevant to anyone interested in the complexities of human information 

processing. What the existence of mirror neurons shows is that not all information is 

processed by a clear, linear series of cognitive actions, but that the nervous system 

itself may respond through complex patterns of neuronal activation which contains 

within it complex information represented and conveyed in a holistic and non-linear 
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way. This is more in keeping with the emerging sciences of complexity, and implies 

that cognition may not be the only way we have of making sense of information from 

other people. 
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