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This seminar will examine the neuroanatomy, physiology, and functional correlates of the human mirror neuron system and its putative role in social cognition, e.g., action understanding, empathy, and theory of mind.  We will examine the developmental, neuroimaging, electrophysiological, as well as clinical evidence for and against this hypothesis.
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In the beginning…
 G. di Pellegrino et al.  Understanding motor events: a neurophysiological study.  Exp. Brain Res., 1992, 91: 176-180.

Gallese et al.  Action recognition in the premotor cortex.  Brain, 1996, 593-609.

Dushanova, J. and Donoghue, J.  Neurons in primary motor cortex engaged during action observation.  European J. Neurosci., 2010, 31, 386-398.
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The ontogeny and phylogeny of mirror neurons  
Heyes, C.  Where do mirror neurons come from?  Neuroscience and Biobehavioral Reviews, 2010, 34, 575-583.

Champoux, F. et al.  The neurophysiology of early motor resonance (Text p. 63).

Lyons, D. E.  The rational continuum of human imitation (Text p. 77).

Gallese, V. et al. Motor cognition and its role in the phylogeny and ontogeny of action understanding.  Dev. Psych., 2009, 45(1): 103-113.

Oberman, L.M. and Ramachandran, V.S.  Reflections on the mirrron neuron system:  their evolutionary functions beyond motor representation (Text: p. 39).
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Unifying social cognition  






Hurley, S.  The shared circuits model (SCM):  how control, mirroring, and simulation can enable imitation, deliberation, and mindreading.  Behavioral and Brain Sciences, 2008, 31, 1-58.

Keysers, C. and Gazzola, V.  Unifying social cognition (Text p. 3).

Gallese, V.  Mirror neurons and the neural exploitation hypothesis:  from embodied simulation to social cognition  (Text p. 163)

Uddin, L.Q. et al.  The self and social cognition:  the role of cortical midline structures and mirror neurons.  Trends in Cog. Sci., 2007, 11(4):  153-157.
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 Is mirroring necessary and sufficient to account for simulation?  
Brass et al.,  Investigating action understanding:  inferential processes versus action simulation. Current Biology, 2007, 17, 2117-2121. 

Brass, M. and Heyes, C.  Imitation:  is cognitive neuroscience solving the correspondence problem?  Trends in Cognitive Sciences, 2005, 9(10), 489-495.  

Iacoboni, M.  Imitation, empathy, and mirror neurons.  Ann. Rev. Psychol., 2009, 60, 19.1-19.18.

Semin, Gun R. and Cacioppo, J. T.  From embodied representation to co-regulation (Text p. 107).

Saxe, R.  Against simulation:  the argument from error.  Trends in Cognitive Sciences, 2005, 9(4): 174-179.
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 Is mirroring learned? Is it replicative or predictive?  
Catmur et al.  Through the looking glass:  counter-mirror activation following incompatible sensorimotor learning.  European J. Neuroscience, 2008, 28, 1208-1215.
Del Giudice et al.  Programmed to learn?  The ontogeny of mirror neurons.  Developmental Science, 2009, 12:2, 350-363.

Kilner et al.,  Predictive coding:  an account of the mirror neuron system.  Cogn Process, 2007, 8, 159-166.
Triesch et al.  Emergence of mirror neurons in a model of gaze following.  Adaptive Behavior, 2007 15(2):  149-165.

Kilner, J.M. et al.  The mirror-neuron system:  a Bayesian perspective.  NeuroReport, 2007, 18(6): 619-623.
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Do mirror neurons provide the adaptive advantage for understanding the 


mental states of others in an effortless and automatic way?  

Meltzoff, A.N. and Decety, J.  What imitation tells us about social cognition:  a rapprochement between developmental psychology and cognitive neuroscience.   Phil. Trans. R. Soc. Lond. B., 2003, 358, 491-500.

Pineda, J.A. and Hecht, E.  Mirroring and mu rhythm involvement in social cognition:  Are there dissociable subcomponents of theory of mind.  Biological Psychology, 2009, 80, 306-314.
Rochat, P. and Passos-Ferreira, C.  From imitation to reciprocation and mutual recognition (Text p. 191).
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Extending the definition of mirroring:  Empathy

Pineda, J.A.  et al. Hierarchically organized mirroring processes in social cognition:  the functional neuroanatomy of empathy (Text p. 135).

Schulte-Ruther, M.  et al., Gender differences in brain networks supporting empathy.  Neuroimage, 2008, 42, 393-403.

Schulte-Ruther, M. et al., Mirror neuron and theory of mind mechanisms involved in face-to-face interactions:  a functional magnetic resonance imaging approach to empathy.  J. Cognitive Neuroscience, 2007, 19:8, 1354-1372.
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Emotions and mirroring

Freedberg, D. and Gallese, V.  Motion, emotion and empathy in esthetic experience.  Trends in Cognitive Sciences, 2007, 11(5), 197-203.
Montgomery, K.J. and Haxby, J.V.  Mirror neuron system differentially activated by facial expressions and social hand gestures:  A functional magnetic resonance imaging study.  J. Cogn. Neuroscience, 2008, 20(10), 1866-1877.
Winkielman, P. Niedenthal, P.M. and Oberman, L.M.  Embodied perspective on emotion-cognitin interactions (Text p. 235).
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Disorders of mirroring  

Bernier, R. and Dawson, G.  The role of mirror neuron dysfunction in autism (Text p. 261).

Hadjikhani, N.  et al., Anatomical differences in the mirror neuron system and social cognition network in autism.  Cerebral Cortex, 2006, 16, 1276-1282.
Oberman, L.M., Hubbard, E.M., McCleery, J.P., Altschuler, E.L., Ramachandran, V.S., and Pineda, J.A.  EEG evidence for mirror neuron dysfunction in autism spectrum disorders.  Cog. Brain Res., 24(2): 190-198, 2005.

Enticott, P.G. et al.  Reduced motor facilitation during action observation in schizophrenia: A mirror neuron deficit?  Schizophrenia Research, 2008, 102: 116-121.

Dapretto, M.  et al.,  Understanding emotions in others:  mirror neuron dysfunction in children with autism spectrum disorders.  Nature of Neuroscience, 2006, 9(1), 28-30.
Hamilton, A.F de C.  Research review:  Goals, intentions and mental states:  challenges for theories of autism.  The Journal of Child Psychology and Psychiatry, 2009, 50(8): 881-892.
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Alternative views 

Gallagher, S.  Neural simulation and social cognition (Text p. 355).

Hickok, G.  Eight problems for the mirror neuron theory of action understanding in monkeys and humans.  J. Cognitive Neuroscience, 2009, Jan 13, 1-15.
Southgate, V., Gergely, G. and Csibra, G.  Does the mirror neuron system and its impairment explain human imitation and autism?  (Text p. 331).

Turella et al., Mirror neurons in humans:  consisting or confounding evidence?  Brain & Language, 2009, 108, 10-21.

All students are required to:
1. Write a critical review or “thought” essay (1 page) every week based on one of the readings for that week.  See class website (or ask instructor) for a sample of a critical review.  These essays are due every Thursday beginning the second week of class.
2. Orally present summaries/critiques of assigned articles in the required reading list and lead the discussion on those papers.  
3. Write a research proposal (5-8 pages) for an experiment that addresses an issue relevant to mirroring and social cognition.  Proposal is due at the end of the quarter.   

-- A pdf version of each of the assigned articles will be on the class website (http://cogsci.ucsd.edu/~pineda/COGS260Mirroring/index.html)  for students to download.   
