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Welcome! 
At Brown, students can collaborate to develop a credit-bearing course—known as a Group 
Independent Study Project (GISP)—that takes on a subject outside the scope of Brown's 
typical curricular offerings. Surprisingly, there is very little interdisciplinary work at Brown 
combining music and neuroscience, and no class addresses the intersection of these fields 
in a substantive way. Given our interest in this area, we teamed up to create a GISP on 
Music Cognition, which ran in the spring of 2014. In this packet, you’ll find an overview of 
the course goals and a complete description of the 12-week curriculum we developed.  

If you have any questions or comments, please feel free to contact Bryn Bliska 
(bbliska@mit.edu) and/or Jamie Fried (jamie_fried@brown.edu). We’d love to hear from you! 
We’d also be happy to share with you all of the presentations developed by students in the 
class, which are meant to compliment the readings and foster further thought and 
discussion. 
 
Best, 
 
Bryn Bliska & Jamie Fried      
Sc.B. Neuroscience ‘14 
Co-Coordinators 
 
Dr. Monica Linden 
Lecturer in Neuroscience 
Faculty Sponsor 
 
Jonathan Abrams, Peter Enriquez, Alex Han, Michael Karsh, Clyde Lawrence, Matthew Lee, 
Morgan Patrick, Ezra Rudman, Matthew Slesinski, and Marion Wellington 
Participants



Course Overview 

Music has been the subject of intense study throughout history. Recently, music has 
become the subject of a widening body of scientific research. With the rise of increasingly 
informative research technology, music cognition has emerged as a well-established 
subfield within the realm of cognitive neuroscience. Although the field of music cognition 
has broadened beyond the scope of a single college course, our curiosity inspired us to 
explore music cognition in as much depth as possible through this GISP. 
 
The primary learning goals of this curriculum are: 

1) to understand the neural processes underlying the perception, interpretation, 
learning, memory, creation and performance of music using an interdisciplinary 
approach; 
2) to understand what the examination of music can uniquely contribute to the field 
of cognitive neuroscience; and 
3) to employ this knowledge to develop and enhance our own work in the realms of 
musical composition and performance, sound production and design, education, 
scientific research, medicine and public health. 
 

The first four weeks of the course are devoted to building a background of knowledge 
pertaining to the perception of rhythm, pitch, timbre and harmony. The readings include 
recent research on the sensory transduction, neural processing, and behavioral 
implications in these areas. Understanding the neural correlates of these aspects of music 
perception informs and facilitates the second portion of the course, which is dedicated to 
the study of advanced topics in the field. These include the development of musical taste, 
musical emotion, musical memory, music as a language, music and health, music and 
education, the evolution of music, and the act of creating of music.



Weekly Curriculum 
 

 
Week 1 Background: Auditory Transduction and The Physics of 

Sound 
Week 2 Rhythm 
Week 3 Pitch, Melody, and Timbre 
Week 4 Harmony 
Week 5 Music as Language 
Week 6 Musical Emotion 
Week 7 The Development of Musical Taste 
Week 8 Music, Learning, and Memory 
Week 9 Music and Education 
Week 10 Music and Health 
Week 11 The Evolution of Music 
Week 12 The Act of Creating Music 
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Week 1: Background - Auditory Transduction & the Physics of Sound  
 
We will begin the course by establishing a common understanding of the fundamental 
concepts underpinning the study of music cognition. We will address the following 
questions:  

• What are the physical properties of sound? What constitutes musical sound? 
• How do the properties of waves dictate the ways sound is created and perceived? 
• What tools, terms, and representative systems do we need to study and discuss 

sound, particularly musical sound? 
• How are sounds encoded and represented in the human brain? How do the 

physical properties of the auditory signal transduction system shape the ways in 
which we perceive music?  

• What techniques in cognitive neuroscience are used to study musical processing in 
the brain? 
 

Presentations: “The Auditory System” and “Physics of Sound” 
 
Readings: 

• Chapter 11: The Auditory & Vestibular Systems (pages 344-377). In: Bear, Mark F., 
Barry W. Connors, and Michael A. Paradiso (2007). Neuroscience: Exploring the 
Brain. 3rd ed. New York: Lippincott Williams and Wilkins. 

o An overview of how sound is encoded and represented in the human brain.  
• Peretz, I. (2006). The nature of music from a biological perspective. Cognition, 100, 

1-32. 
o This article provides a conceptual framework for studying music as a 

neurobiological phenomenon, and discusses the implications of doing so. 
• Check out these cool psychoacoustic illusions by Diana Deutsch via RadioLab: 

http://www.radiolab.org/story/292109-musical-illusions.  
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Week 2: Rhythm 
 
In examining the neural systems and processes underlying musical processing and 
musicality, we will begin with perhaps the most fundamental dimension of music—rhythm. 
We will address the following questions: 

• Through what mechanisms do neurons encode time and rhythm in a musical 
context? 

• What brain areas are responsible for perception of rhythm? 
• How do musicians and non-musicians process rhythm differently? 
• How are dynamic oscillations used to encode rhythm? 
• How does the brain encode rhythmic expectations? 

Presentations: “Background,” “The Neural Networks of Time,” and “The Neural Dynamics 
of Rhythm Perception” 

 
Readings: 

• Teki, Sundeep, et al. (2011). "Distinct neural substrates of duration-based and beat-
based auditory timing." The Journal of Neuroscience 31.10: 3805-3812. 

o This study uses functional neuroimaging to demonstrate that discrete neural 
networks are used for computing periodic and non-periodic time intervals. 

• Tierney, Adam, and Nina Kraus (2013). "The ability to move to a beat is linked to the 
consistency of neural responses to sound." The Journal of Neuroscience 33.38: 
14981-14988. 

o This study requires subjects to tap along with a steady beat and correlates 
accuracy of tapping with the firing of neurons in the inferior colliculus. 

• Zanto, Theodore P., Joel S. Snyder, and Edward W. Large (2006). Neural correlates 
of rhythmic expectancy. Advances in Cognitive Psychology 2.2-3: 221-231. 

o This study analyzes the effect of breaking rhythmic expectations on phase 
locked evoked gamma oscillations while perceiving a rhythm. They show that 
synchronous oscillations persist even when a beat is unexpectedly removed. 

• Nozaradan, Sylvie, Isabelle Peretz, and André Mouraux (2012). Selective Neuronal 
Entrainment to the Beat and Meter Embedded in a Musical Rhythm. The Journal of 
Neuroscience 32.49, 17572-17581. 

o This EEG study demonstrates that subpopulations of neurons entrain to a 
pulse and subdivisions of a pulse. 

• Chen, Joyce L., Virginia B. Penhune, and Robert J. Zatorre. "Moving on time: brain 
network for auditory-motor synchronization is modulated by rhythm complexity and 
musical training." Journal of Cognitive Neuroscience 20.2 (2008): 226-239. 

o This fMRI study investigates how neural activity and performance were 
modulated as subjects with and without musical training tapped along to 
progressively more complex rhythms. 

 
 
 
  



Music Cognition: Weekly Curriculum 

 7 

Week 3: Pitch, Melody, and Timbre  
  
Next, we will examine the processing of pitch, timbre, and melody. We will address the 
following questions: 

• How do we perceive pitch, timbre, and melody? Where are they processed? 
• How do individuals with different cultural backgrounds and levels of musical 

expertise differ in their processing of pitch, timbre, and melody? 
 

Presentations: “Pitch,” “Melody,” and “Timbre” 
 
Readings: 

• Plack, Christopher J., Daphne Barker, and Deborah A. Hall. "Pitch coding and pitch 
processing in the human brain." Hearing research 307 (2014): 53-64. 

o This comprehensive paper reviews how pitch is represented in the brain at 
various stages of processing.  

• Menon, V., Levitin, D. J., Smith, B. K., Lembke, A., Krasnow, B. D., Glazer, D., 
Glover, G. H., & McAdams, S. (2002). Neural correlates of timbre change in 
harmonic sounds. NeuroImage, 17, 1742-1754. 

o This study surveys the neural correlates of timbre processing using a variety 
of well-established techniques. 

• Patel, A. D. (2003). A new approach to the cognitive neuroscience of melody. In: The 
Cognitive Neuroscience of Music (pp. 325-342). New York: Oxford University Press. 

o This text discusses melodic processing, focusing on auditory state-steady 
response. 

• Levitin, D. J. and Rogers, S. E. (2005). Absolute pitch: Perception, coding, and 
controversies. Trends in Cognitive Sciences, 9(1), 26-33.  

o This review discusses the neural underpinnings of absolute pitch processing 
and the controversies surrounding this condition. 
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Week 4: Harmony 
 
This week, we will examine the neural basis of perceiving musical harmony, particularly the 
phenomena of consonance, dissonance, tension, and release. In doing so, we will discuss: 

• What are the neural correlates of harmony perception? 
• To what extent does our cultural background affect our perception and processing 

of harmony? 
 

Presentation: “Harmony” 
 
Readings: 

• Tramo, M. J., Cariani, P. A., Delgutte, B., & Braida, L. D. (2003). Neurobiology of 
harmony perception. The cognitive neuroscience of music. Pages 127-151, 251-
254. 

o This comprehensive overview of neurophysiology and psychoacoustics 
provides background on harmony as a music-theoretical concept. 

• Fishman, Y. I., Volkov, I. O., Noh, M. D., Garell, P. C., Bakken, H., Arezzo, J. C., ... & 
Steinschneider, M. (2001). Consonance and dissonance of musical chords: neural 
correlates in auditory cortex of monkeys and humans. Journal of Neurophysiology, 
86(6), 2761-2788. 

o This article discusses phase locking in primary auditory cortex during 
perception of roughness. 
This paper discusses the role of the inferior colliculus in perceiving 
dissonance. 

• Bidelman, G. M., & Krishnan, A. (2009). Neural correlates of consonance, 
dissonance, and the hierarchy of musical pitch in the human brainstem. The Journal 
of Neuroscience, 29(42), 13165-13171. 

o This piece reviews the role of the brainstem in perceiving consonance, 
suggesting an opponent-process circuit of harmony perception. 
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Week 5: Music as Language 
 
This week, we will explore the following questions: 

• Is there a cognitive basis for the metaphor that music is a language? How do we 
define “language”? 

• How do music and language processing compare and contrast? 
• Does musical processing of syntax and semantics provide evidence for a shared 

system? 
 

Note: this week we also had a conversation via Skype with Dr. Aniruddh Patel, Assoc. Prof. 
of Psychology, Tufts University, who is perhaps the world’s foremost authority on music and 
language. We highly recommend that you contact him if you’re interested in this subject 
and speaking with an expert in the field. 
 
Presentations: “Shared/Nonshared Resources,” “Semantics,” “Syntax,” and “Patel’s 

OPERA Hypothesis” 
 
Readings: 

• Patel, AD (2011). Why would musical training benefit the neural encoding of 
speech? The OPERA hypothesis. Front. Psychology 2:142. 

o Patel reviews current evidence on the relation of musical training to speech 
encoding, positing a model for cross-domain benefits, and outlining 
necessary future research steps.  

• Koelsch, S., Gunter. T.C., Wittfoth, M. & Sammler D. 2005. Interaction between 
Syntax Processing in Language and in Music: An ERP Study. Journal of Cognitive 
Neuroscience, 17 (10), 1565-1577. 

o Provides perspective on the syntax processing research of Patel. This article 
will allow us understand the experimental procedures involved in much of the 
ERP literature that deals with musical syntax processing. 

• Patel, A.D. (2013). Sharing and Nonsharing of Brain Resources for Language and 
Music. In “Language, Music, and the Brain,” ed Michael A. Arbib. Strüngmann 
Forum Reports, vol. 10, J. Lupp. Cambridge, MA: MIT Press. 

o Here, Patel reviews several hypotheses relating music and language 
representation in the brain and how they relate. 
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Week 6: Musical Emotion 
 
After briefly reviewing the neural systems involved in emotion, including the mesolimbic 
(reward) system, we will explore the reasons we enjoy listening to music. We will also 
consider: 

• How does music evoke a wide array of emotions? 
• How do musical and linguistic emotions compare? 
• What are the clinical applications of emotion evoked by music? 

 
Presentation: “Musical Emotion” 
 
Readings: 

• Menon, V. Levitin, D.J. (2005). “The rewards of music listening: Response and 
physiological connectivity of the mesolimbic system.”  NeuroImage, Volume 28, 
Issue 1. 

o Discusses the role of the reward pathway in emotional responses to music. 
• Salimpoor, V. (2013). “Interactions Between the Nucleus Accumbens and Auditory 

Cortices Predict Music Reward Value.” Science, 216-219.  
o This study found that interactions between the nucleus accumbens and 

auditory cortices while listening to a song accurately predict the monetary 
value that a subject would assign to that piece of music. 

o Investigates the relationship between pleasure states and sympathetic 
nervous activity in people listening to music. 

• Koelsch, S. (2013). “The roles of superficial amygdala and auditory cortex in music-
evoked fear and joy.” NeuroImage, Volume 81, pages 49-60. 

o This fMRI study finds the neural correlates of fear and joy evoked by music 
and examines the global modifications of attention induced by these musical 
emotions. 

• Koelsh, S. (2010). “Towards a neural basis of music evoked emotions.” Trends in 
Cognitive Sciences, 131-137.  

o This article particularly considers the potential clinical applications of 
emotions evoked by music. 

• Curtis, M. & Bharucha, J. (2010). The minor third communicates sadness in speech, 
mirroring its use in music. Emotion, 10 (3), 335-348. 

o This study found that vocal expressions and music convey sadness using the 
same intervals.  
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Week 7: The Development of Musical Taste  
 
This week, we will discuss: 

• Is musical taste shaped mainly by external forces or innate aesthetic preferences?  
• Why does certain music become popular? 
• How is musical taste refined over time?   

 
Presentation: “The Development of Musical Taste” 
 
Readings: 

• Brattico, E., Bogert, B., and Jacobsen, T. (2013). Toward a Neural Chronometry for 
the Aesthetic Experience of Music. Front Psychol. 4: 206. 

o This paper reviews the neural correlates of aesthetic judgements and 
emotions, and ultimately posits a chronological model for the aesthetic 
experience of music. 

• Berns, G. and Moore, S. (2011).  A neural predictor of cultural popularity. Journal of 
Consumer Psychology Vol. 22( 1), 154-160. 

o This study found that subjects’ level of activity in the reward pathway 
(specifically, in the nucleus accumbens) while listening to a novel recording 
predicts how commercially successful that music will go on to become! 

• Rentfrow, P. J., Goldberg, L. R., & Levitin, D. J. (2011). The structure of musical 
preferences: A five-factor model. Journal of Personality and Social Psychology, 
100(6), 1139-1157.  

o The study provides an alternative framework for understanding musical taste 
preferences beyond genre based upon five factors. 

• Chamorrow-Premuzic, T., Fagan, P., & Furnham, A. (2010). Personality and uses of 
music as predictors of preferences for music consensually classified as happy, sad, 
complex, and social. Psychology of Aesthetics, Creativity, and the Arts, 4(4), 205-
213. 

o This study models the relationships between emotional intelligence, uses of 
music, personality traits, and musical preferences.  
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Week 8: Music, Learning, and Memory 
 
This week, we will explore the neural basis of musical memory, the use of music as a 
memory-aiding tool, and cases of prodigious musical memory. We will consider: 

• What are the neural mechanisms that allow us to encode musical memories? 
• How does music influence brain plasticity? 

 
Presentations: “Auditory Memory Background/Infant Memory,” “Plasticity” 
 
Readings: 

• Herdener, M., Seifritz, E., Wetzel, S., Scheffler, K., Habermeyer, B., Hilti, C. C., et al. 
(2010). Musical Training Induces Functional Plasticity In Human Hippocampus. 
Journal of Neuroscience, 30(4), 1377-1384. 

o Compares functional plasticity in music academy students before and after 
two semesters of aural skills training. 

• Platel, H., Baron, J., Desgranges, B. et al. Semantic and episodic memory of music 
are subserved by distinct neural networks. NeuroImage 20 (2003), 244–256. 

o This PET study identifies the unique brain areas underlying the retrieval of 
semantic and episodic auditory memories. 

• Saffran JR, Peretz I, and Zatorre JR. "Mechanisms of Musical Memory in Infancy." 
The Cognitive Neuroscience of Music. Oxford: Oxford UP, 2003. 32-41. 

o Discusses how infants learn about their auditory world, and what sounds they 
remember. 

• Herholz, S. and Zatorre, R. Musical Training as a Framework for Brain Plasticity: 
Behavior, Function, and Structure. Neuron, 76 (2012), pp. 486–502. 

o This review discusses the myriad structural and functional changes that result 
from musical training. 

• White-Schwoch, Travis, et al. "Older adults benefit from music training early in life: 
Biological evidence for long-term training-driven plasticity." The Journal of 
Neuroscience 33.45 (2013): 17667-17674. 

o This study shows that adults who had 4-14 years of musical training in 
childhood demonstrate faster neural responses to speech sounds, even 40+ 
years after training. 

 
 
 
  



Music Cognition: Weekly Curriculum 

 13 

Week 9: Music and Education 
 
This week, we will build upon our study of musical learning and memory, considering the 
process of learning music from the point of view of professional musicians as well as 
children and students. We will address: 

• How can an understanding of music cognition improve pedagogy in music 
education? 

• What are the implications of teaching individuals music? 
 

Presentation: “Music & Education” 
 
Readings: 

• Gruhn, W., & Hodges, D. (2012). Implications of neurosciences and brain research 
for music teaching and learning. In G. McPherson & G. Welch (Eds.), The Oxford 
Handbook of Music Education (Vol. 1). 

o This article discusses how lifelong music practice correlates with increased 
activity in certain brain structures, cortical synchrony, and gray matter 
thickness. 

• Perlovsky, Leonid, et al. (2013). "Mozart effect, cognitive dissonance, and the 
pleasure of music." Behavioural brain research 244: 9-14. 

o This study proposes the hypothesis that the “Mozart Effect” is a product of 
music’s ability to reduce the unpleasantness of sustained cognitive 
dissonance. They support this by showing that agreeable music causes 
longer sustained effort and improved scores on stressful tests. 

• Roden, Ingo, Gunter Kreutz, and Stephan Bongard. (2012)."Effects of a school-
based instrumental music program on verbal and visual memory in primary school 
children: a longitudinal study." Frontiers in psychology 3. 

o This longitudinal study reveals that participation in weekly 45 minute 
instrumental music training for 18 months performed significantly better on 
tests of verbal memory. 

• Tierney, A. T., and Nina Kraus (2013). "Music training for the development of reading 
skills." Applying Brain Plasticity to Advance and Recover Human Ability Progress in 
Brain Research. 

o This chapter posits that the five skills that underlie reading acquisition all rely 
on auditory neural synchrony, suggesting that musical training enhances 
reading skills. They then review longitudinal studies that confirm this 
hypothesis. 
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Week 10: Music and Health 
 
This week, we will take on the big question, “How can music impact health outcomes?” 

• How do different patient groups relate to music?  
• How is music therapy applied for different patient groups, and by what mechanisms 

do music therapies support healing in these people? 
 
Note: this week we also had a conversation via Skype with Dr. Nina Kraus, Assoc. Prof. of 
Neurobiology & Physiology at Northwestern University. She is a leading researcher in the 
field of music, education, and aging. We highly recommend that you get in touch with her if 
you’d like to speak with her directly about her work. 
 
Presentation: “Music & Health” 
 
Readings: 

• Strait, D., & Nina , K. (2013). Biological impact of auditory expertise across the life 
span: Musicians as a model of auditory learning. Hearing Research. 

o Strait and Kraus provide meta-analyses of the specific auditory 
enhancements that children gain as a result of musical training. 

o This talk gives a current example of the utility of music therapy, especially for 
marginalized populations as an alternative to biomedical treatments. 

• Vines BW, Norton AC, Schlaug G (2011) Non-invasive brain stimulation enhances 
the effects of melodic intonation therapy. Front Psychol 2: 230. 

o This paper describes a technique for enhancing melodic intonation therapy 
outcomes on speech fluency using transcranial direct current stimulation. 

• Rojo, N et al. (2011). Music-Supported Therapy induces plasticity in the 
sensorimotorcortex in chronic stroke: A single-case study using multimodalimaging 
(fMRI-TMS). Brain Injury 25(7–8): 787–793 

o This study uses fMRI and TMS to identify the functional changes subserving 
music therapeutic enhancements of fine and gross motor control. 

• Chanda, M. L. and Levitin, D. J. (2013). The neurochemistry of music: Evidence for 
health outcomes. Trends in Cognitive Sciences, 17(4), 179-193. 
doi:10.1016/j.tics.2013.02.007. 

o This article reviews the neurobiological evidence that suggests music can 
positively impact health in a number of disease states. 
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Week 11: The Evolution of Music 
 
This week, we will consider music as an evolutionary biological phenomenon. To invoke a 
phrase used by Stephen Pinker – is music merely “auditory cheesecake,” or does it have an 
evolutionary purpose? We will address: 

• Why do humans and other animals have musical ability? How might it be adaptive?  
• How does the evolution of music relate to the evolution of language? 
• Is our preference for different types of music built primarily on cultural or 

evolutionary foundations? 
 

Presentations: “Overview” and “Musilanguage Theory” 
 
Readings: 

• Cross, Ian (2007). “Music, cognition, culture, and evolution” In: The Oxford 
Handbook of Evolutionary Psychology. Pages 1-9. 

o Cross examines the evolution of music in the context of both biology and 
social interactions, suggesting that music has shaped the evolution of the 
human mind. 

• Brown, Steven. The 'Musilanguage' Model of Music Evolution.In Origins of Music. 
Edited by N. L. Wallin, B. Merker, and S. Brown. Cambridge, MA: MIT Press, 2001. 
pg 271-297. 

o Brown analyzes phrase structure and phonological properties in music and 
language, arguing that they share a common evolutionary origin.  

• Pinker, S. (1997). How the mind works. New York: W.W. Norton. Pages 534-538. 
o This excerpt contextualizes Pinker’s line about “auditory cheesecake” within 

his non-adaptationist arguments. 
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Week 12: The Act of Creating Music 
 
This week, we will take a cognitive neuroscience approach to the act of musical expression 
in the form of improvisation/composition, as well as the experience of musical imagery. 

• What are the neural substrates of musical improvisation and how do they relate to 
executive functions? 

• What neural processes are involved in viewing/listening to a musical performance 
and how do they contribute to the evaluation of a performance? 

• How does musical imagery arise?  What are the neural substrates of musical 
imagery? 

• How else might we imagine composing music using data from the natural world? 
 

Presentation: “The Act of Creating Music” 
 
Readings: 

• Limb CJ, Braun AR. (2008). Neural Substrates of Spontaneous Musical 
Performance: An fMRI Study of Jazz Improvisation. PLoS ONE 3(2): e1679.  
o This paper identifies and discusses the additional neural resources that are 

recruited when improvising. 
• Galarza, M. et al. (2013). "Jazz, Guitar and Neurosurgery: the Pat Martino Case 

Report." World Neurosurgery. 
o This case study describes a jazz guitarist who made a full recovery after 

undergoing a temporal lobectomy for temporal lobe epilepsy. 
• Tsay, CJ. (2013). Sight over sound in the judgment of musical performance. PNAS 

110, 14580–14585.  
o This study found that video alone, rather than video with sound or sound alone, 

of classical pianists performing in a competition enabled expert and non-expert 
judges to predict the competition winner most accurately. 

• Zatorre, R & Halpern A. (2005). Mental concerts: Musical imagery and auditory 
cortex. Neuron, 47: 9-12. 
o A review of recent findings on musical imagery, which also discusses the 

practical applications of this research and methodological challenges in the field. 



Additional Resources 

 
Week 2: Rhythm 
Grahn, Jessica A., and Matthew Brett (2007). "Rhythm and beat perception in motor areas 

of the brain." Journal of Cognitive Neuroscience 19.5, 893-906. 
Repp, Bruno H., and Yi-Huang Su (2013). "Sensorimotor synchronization: A review of 

recent research (2006–2012)." Psychonomic bulletin & review 2013, 1-50. 
 
Week 3: Pitch, Melody, and Timbre 
Brattico, E., et al. (2006). "Musical Scale Properties are Automatically Processed in the 

Human Auditory Cortex." Brain Research 1117,162-174. 
de Cheveigné, Alain (2005). "Pitch Perception Models." In Pitch: Neural Coding and 

Perception. Edited by C. J. Plack, et al. New York, NY: Springer Science - Business 
Media. ISBN: 9780387234724. 64 pages. 

Gervain et al. (2013). Valproate reopens critical-period learning of absolute pitch. Frontiers in 
Systems Neuroscience 7, 102.  

Hall, D. A., and Plack, C. J. (2009). Pitch processing sites in the human auditory brain. 
Cereb. Cortex 19, 576–585. 

Plack, Christopher J., and Andrew J. Oxenham (2005). "Overview: The present and future 
of pitch." Pitch. Springer New York. 1-6. 

Strait, D. L., Chan, K., Ashley, R., & Kraus, N. (2012). Specialization among the specialized: 
Auditory brainstem function is tuned in to timbre. Cortex, 48, 360-362. 

Tramo, Mark Jude, Gaurav D. Shah, and Louis D. Braida (2002). "The Functional Role of 
Auditory Cortex in Frequency Processing and Pitch Perception." J Neurophysiol 87: 
122-139. 

 
Week 4: Harmony 
Brattico, E., Tupala, T., Glerean, E., & Tervaniemi, M. (2013). Modulated neural processing 

of Western harmony in folk musicians. Psychophysiology 50(7), 653-663.  
Cook, Norman D., and Takashi X. Fujisawa (2006). "The psychophysics of harmony 

perception: Harmony is a three-tone phenomenon." Empirical Musicology Review, 
1(2), 106-126. 

Lehne, M., Rohrmeier, M., & Koelsch, S. (2013). Tension-related activity in the orbitofrontal 
cortex and amygdala: an fMRI study with music. Social Cognitive and Affective 
Neuroscience. 

Loui, P., & Wessel, D. (2007). Harmonic expectation and affect in Western music: Effects of 
attention and training. Perception & psychophysics, 69(7), 1084-1092. 

Maess, Burkhard, et al. (2001). "Musical syntax is processed in Broca's area: an MEG 
study." Nature neuroscience 4.5, 540-545. 

Virtala, P., Huotilainen, M., Partanen, E., Fellman, V., & Tervaniemi, M. (2013). Newborn 
infants' auditory system is sensitive to Western music chord categories. Frontiers in 
psychology 4, 492. 

 
Week 5: Music as Language 
Bigand, E. & Pineau M. 1997. Global Context Effects on Musical Expectancy. Perception & 

Psychophysics, 59 (7), 1098-1107. 
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Blood, Anne J., and Robert J. Zatorre (2001). "Intensely pleasurable responses to music 
correlate with activity in brain regions implicated in reward and 
emotion."Proceedings of the National Academy of Sciences 98.20, 11818-11823. 

Klein, M.E. & Zatorre, R. J. (2011). A Role for the Right Superior Temporal Sulcus in 
Categorical Perception of Musical Chords. Neuropsychologia, 49, 878-887. 

Koelsch, Stefan, et al (2004). "Music, language and meaning: brain signatures of semantic 
processing." Nature neuroscience 7.3, 302-307. 

Krumhansl, Carol L. (1997). "An exploratory study of musical emotions and 
psychophysiology." Canadian Journal of Experimental Psychology/Revue 
canadienne de psychologie expérimentale 51.4, 336. 

Patel, A. D. (2008). Music, Language, and the Brain. Oxford: Oxford University Press. 
Patel, A. D., Iversen, J.R., Wassenaar, M. & Hagoort, P. (2008). Musical Syntactic 

Processing in Agrammatic Broca’s Aphasia. Aphasiology, 22 (7), 776-789. 
Patel, A. D. (2003). Language, Music, Syntax and the Brain. Nature Neuroscience, 6:7, 674-

681. 
Steinbeis, N. & Koelsch, S. (2008). Shared Neural Resources between Music and Language 

Indicate Semantic Processing of Musical Tension-Resolution Patterns. Cerebral 
Cortex, 18, 1169-1178. 

 
Week 6: Musical Emotion 
Krumhansl, C. (2002). Music: A Link Between Cognition & Emotion. Curr. Dir. Psych. 

Science, 11 (2), 45-50. 
Salimpoor, V. N. et al., (2009). The rewarding aspects of music listening are related to 

degree of emotional arousal. PLoS ONE, 4 (10): e7487.  
Sammler, D. Grigutsch, M. Fritz, T. Koelsch, S. (2007). “Music and emotion: 

Electrophysiological correlates of the processing of pleasant and unpleasant 
music.” Psychophysiology 44(3), 293-304.  

 
Week 7: The Development of Musical Taste  
Khalfa, S., Roy, M., Rainville, P., DallaBella, S., & Peretz, I. (2008). Role of tempo 

entrainment in psychophysiological differentiation of happy and sad music. 
International Journal of Psychophysiology 68, 17-26. 

Kornysheva, K et al. (2010). Tuning-in to the beat: aesthetic appreciation of musical 
rhythms correlates with a premotor activity boost. Hum. Brain. Mapp. 31, 48-64. 

Rentfrow, P.J. & Gosling, S.D. (2006). Message in a ballad: The role of music preferences in 
interpersonal perception. Psychological Science 17, 236 – 242. 

Rentfrow, P. J., and S. D. Gosling (2003). "The Do Re Mi's of Everyday Life: The Structure 
and Personality Correlates of Music Preferences." Journal of Personality and Social 
Psychology 84(6) 1236-1256. 

Suzuki, M., Okamura, N., Kawachi, Y., Tashiro, M., Arao, H., Hoshishiba, T., et al. (2008). 
Discrete cortical regions associated with the musical beauty of major and minor 
chords. Cogn. Affec. Behav. Neurosci. 8, 126–131. 

 
Week 8: Music, Learning, and Memory 
 
Baird, A., & Samson, S. (2009). Memory For Music In Alzheimer’s Disease: Unforgettable? 

Neuropsychology Review, 19(1), 85-101. 
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Bigand, E., & Poulincharronnat, B. (2006). Are we “experienced listeners”? A review of the 
musical capacities that do not depend on formal musical training. Cognition, 100(1), 
100-130.  

“Earworms” and “A 4-Track Mind.” In Radiolab. New York: WNYC. Avaliable online. 
Gervain et al. (2013). Valproate reopens critical-period learning of absolute pitch. Frontiers 

in Systems Neuroscience 7, 102.  
Schulkind, M.D., Shulman, R.J., & Rubin, D.C. (2001). Musical features that facilitate 

melody identification: How do you know it's "your" song when they finally play it? 
Music Perception, 21, 217-249.  

 
Week 9: Music and Education 
Fiske, H. (2012). Engaging student ownership of musical ideas. In W. Bowman (Ed.), The 

Oxford Handbook of Philosophy in Music Education 
Forgeard, Marie, et al. (2008). "Practicing a musical instrument in childhood is associated 

with enhanced verbal ability and nonverbal reasoning." PLOS ONE 3.10, e3566. 
Haworth, C. M. A., et al. (2010). "The heritability of general cognitive ability increases 

linearly from childhood to young adulthood." Molecular psychiatry 15.11, 1112-
1120. 

Parsons, Lawrence M., et al. (2005). "The brain basis of piano performance." 
Neuropsychologia 43.2 199-215. 

Rauscher, Frances H, Shaw, GL, Ky, KN (1995). Listening to Mozart enhances spatial-
temporal reasoning: towards a neurophysiological basis. Neuroscience Letters 
185(1), 44-47. 

Tierney, Adam, et al. (2013). "High school music classes enhance the neural processing of 
speech." Frontiers in psychology 4, 855. 

 
Week 10: Music and Health 
Bringman, H. (2009). Relaxing music as pre-medication before surgery: a randomised 

controlled trial. Acta anaesthesiologica Scandinavica 53(6), 759. 
 

Week 11: The Evolution of Music 
Huron, D. Is music an evolutionary adaptation? In: Peretz, I., & Zatorre, R. J. (2003). The 

cognitive neuroscience of music. Oxford; New York: Oxford University Press. Pp. 
57-73. 

Levitin, D. J. (2006). This is your brain on music: The science of a human obsession. New 
York, N.Y.: Dutton. Chapter 9. “The Music Instinct: Evolution's #1 Hit.” Pp. 247-267. 

Patel, A. D. Music, biological evolution, and the brain. In: Bailar, M (Ed.) (2010), Emerging 
Disciplines. Houston, TX: Rice University Press. Pp. 91-144. 
 

Week 12: The Act of Creating Music 
Beaty, RE et al. (2013). Music to the inner ears: Exploring individual differences in musical 

imagery. Consciousness and Cognition 22, 1163–1173 
Bishop, L et al. (2013). Musical Expertise and the Ability to Imagine Loudness. PLoS ONE 

8(2): e56052. 
Brown R. M., Palmer C. (2013). Auditory and motor imagery modulate learning in music 

performance. Front. Hum. Neurosci. 7. 
Carey, B (2013). Stanford scientists build a ‘brain stethoscope’ to turn seizures into music. 

<http://news.stanford.edu/news/2013/september/seizure-music-research-
092413.html>. 
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Chi RP, Snyder AW (2011) Facilitate Insight by Non-Invasive Brain Stimulation. PLoS ONE 
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Egner, T & Gruzelier, JH. (2003). Ecological validity of neurofeedback: modulation of slow 
wave EEG enhances musical performance. NeuroReport 14: 1221-1224. 

Herholz SC, Lappe C, Knief A, Pantev C (2008). Neural basis of music imagery and the 
effect of musical expertise. Eur J Neurosci 28, 2352-2360. 

Keller, P.E. (2012). Mental imagery in music performance: underlying mechanisms and 
potential benefits. Ann. N.Y. Acad. Sci. 1252: 206–213. 

Kraemer, DJM, et al. (2005). Musical imagery: Sound of silence activates auditory cortex. 
Nature, 434(158). 

Levitin, D. J., Chordia, P. & Menon, V. (2012). Musical rhythm spectra from Bach to Joplin 
obey a 1/f power law. PNAS 109, 3716–3720. 

Liu S, et al. (2012). Neural Correlates of Lyrical Improvisation: An fMRI Study of Freestyle 
Rap. Scientific Reports 2. 

Lu J, Wu D, Yang H, Luo Ch, Li Ch, Yao D. (2012). Scale-Free Brain-Wave Music from 
Simultaneously EEG and fMRI Recordings. PLoS ONE 7(11): e49773. 

Ragert et al. (2013). Knowing too little or too much: the effects of familiarity with a co-
performer's part on interpersonal coordination in musical ensembles.  Front 
Psychol. 25(4), 368. 

Sacks, O (2013). Hallucinations of musical notation. Brain, 136: 231822 
Snyder, A. (2009). Explaining and inducing savant skills: privileged access to lower level, 

less-processed information. Phil. Trans. R. Soc. B 364.1522: 1399-1405.  
Vines BW, et al. (2011). Music to my eyes: Cross-modal interactions in the perception of 

emotions in musical performance. Cognition 118(2): 157-170. 


