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Music Cognition 
Spring 2014 

 

Prior to writing your application, please be sure to thoroughly read the 
Independent Study Information Packet available on the IS page of the 

CRC website 
This is a protected Word form. Please type in the gray boxes. The boxes only display on computer. 

Is this a GISP, ISP, Language (G)ISP, or Academic Internship (AI)? GISP 

(G)ISP or AI Title Entry for Permanent Record:  Music Cognition 

Is the course mandatory S/NC? Yes # Meeting Hours / Week: 2 hr 20 min seminar, plus 1 hr 
lab (not every week) 

 

  
 

  
 

Name of Faculty Sponsor: Dr. Monica Linden Department: Neuroscience 

Email: Monica_Linden@Brown.edu Campus Box: GL-N 

 

In alphabetical order by last name, list those students intending to enroll in the (G)ISP or AI. 
No additional students will be admitted to the course after the proposal is submitted. 

 Last Name First Name Sem. Banner ID Grade Option Campus Box 
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14       

       

       

       

       

       

20               B      (Select One)      

 
Wait List: 

 

 Last Name First Name Sem. Banner ID Grade Option Campus Box 

1               B      (Select One)      

2               B      (Select One)      

3               B      (Select One)      

4               B      (Select One)      

5               B      (Select One)      
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Independent Study | Proposal Outline 
 

Before filling out this proposal, please consult the Independent Study Information Packet, schedule an 
appointment with the Independent Study Coordinators at the Curricular Resource Center (email 
independent_study@brown.edu), and look through the past (G)ISP and AI proposals on file at the CRC. 
 
Writing competency statement. Every G(ISP) proposal is expected to meet College guidelines for writing 
competency (see http://brown.edu/Administration/Dean_of_the_College/curriculum/writing.php). G(ISP)s 
that fall below baseline standards for written communication will not be considered by the CCC sub-
committee that reviews student proposals for independent study.   
 

This is a protected Word form. Please provide the requested information in the spaces provided. 

1. What – Provide an explanation and rationale for the proposed (G)ISP or AI 
 Describe the goals of the study and the questions, topics, or issues the project will address (at least 1 page). 
 (G)ISPs and AIs are academic courses; be sure to highlight the broader scholarly context of the study. 
 Note: Especially if the course does not follow a traditional format, students should submit a separate cover 

letter including any additional information that will help the committee evaluate the proposal. 

 
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 has inspired us to explore music 
cognition in as much depth as possible through this GISP.  

 

Our primary learning goals 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.  

 

We plan to devote the first four weeks of the course to building a background of knowledge pertaining to the 
perception of rhythm, pitch, timbre and harmony. We will examine recent research regarding the sensory 
transduction, neural processing, and behavioral implications of these topics. Understanding the neural correlates of 
these aspects of music perception will inform and facilitate the study of advanced topics in the field, such as musical 
taste, musical emotion, musical memory, music as a language, music and health, music and education, the evolution 
of music, and the creation of music. 
 

Class time will be modeled after the structure of seminars in the neuroscience department. Focusing on a specific 
topic or group of related subtopics, each class will begin with a presentation on background information and then 
delve into a discussion of the scientific literature and other materials selected for that week. This format will allow for 
an in-depth look at each of a range of subjects within the field, which will in turn encourage us as students to explore 
our own areas of interest and expose us to novel approaches to studying music.  
 

The members of our group have a broad array of backgrounds in neuroscience, cognitive neuroscience, biology, 
psychology, philosophy, and computer science. Our group also includes many musicians, composers, sound designers, 
and producers from an array of genres including classical, jazz, rock, pop, and electronic. The wide range of 
understanding that this diversity affords us will broaden the perspective of our coursework, allowing us to explore 

mailto:independent_study@brown.edu
http://brown.edu/Administration/Dean_of_the_College/curriculum/writing.php
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how the field of music cognition fits into the context of music as a whole. We look forward to learning together in this 
exciting community of scientists, thinkers, and artists. 

 

2. When – Provide a detailed course syllabus 
 For each week include the topics to be covered, the analytical question(s) that will frame the discussion, and 

the required assignments and materials. A potential syllabus template is provided below. 
 Social science and humanities (G)ISPs are expected to read 150-200 pages per week; other (G)ISPs should 

involve comparable workloads; AIs should include internship hours and 30-100 pages of reading per week. 
Please provide the total the number of pages assigned each week in your syllabus.  

 See IS Information Packet for details on meeting times and room reservation. 
 Work outside the box. Adapt this and experiment with pedagogy. IS provides lots of room for creativity! 

 
Expected Weekly Meeting Day(s) and Time(s): Fridays 3-5:20PM (seminar); 1 hour listening lab TBD 

 
The class, a discussion-based seminar, will meet from 3-5:20PM on Fridays. Dr. Linden will be present for the first 
hour of class every Friday. The readings and other materials forming the basis of each discussion will be assigned a 
week in advance of each class. In certain cases, we may bring in (or Skype in) a guest lecturer for a portion of class. 
We will also have six one-hour Listening Labs over the course of the semester, which will serve as a venue for us to 
practice actively applying what we’ve learned about music cognition to the analysis of musical works. These periods 
will also serve a dual function as a laboratory for workshopping and presenting our midterm and final projects, as 
detailed in the syllabus below. 
 
 
 
Week 1: Background: Sound, Auditory Transduction and Psychoacoustics 
Discussion, 1/24 
Leaders:  
We will begin our semester 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? 

Readings (115 pages): 
 Chapter 1: Why Things Sound the Way They Do (pages 1-50). In: Schnupp, Jan, Nelken, Isreal and Andrew King 

(2011). Auditory Neuroscience: Making Sense of Sound. Cambridge: MIT Press. 
o An introduction to the physics of sound, including simple harmonic motion, modes of vibration and the 

overtone series, damping, Fourier analysis, spectrograms, and sound propagation.  
 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. 
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 Check out these cool psychoacoustic illusions from RadioLab: http://www.radiolab.org/story/292109-musical-
illusions. 

 
 
 
Week 2: Rhythm 
Discussion, 1/31 
Leader:  
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? 

Readings (142 pages): 
 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 functional neuroimaging study requires subjects to tap synchronously to rhythms of increasing 
complexity. The paper shows that trained musicians recruit neural networks for this task that control 
subjects do not.   

 Grahn, Jessica A., and Matthew Brett. "Rhythm and beat perception in motor areas of the brain." Journal of 
Cognitive Neuroscience 19.5 (2007): 893-906. 

o This two-part study first explores which properties of a rhythm make it easier or more difficult to 
replicate. The researchers then use functional neuroimaging to determine which brain areas are 
recruited for replicating rhythms of various difficulties. 

 Levitin, Daniel J., and Perry R. Cook. "Memory for musical tempo: Additional evidence that auditory memory 
is absolute." Perception & Psychophysics 58.6 (1996): 927-935. 

o This study shows that when subjects sing a popular song from memory, they replicate the original 
song’s tempo. 

 Snyder, Joel S., and Edward W. Large. "Gamma-band activity reflects the metric structure of rhythmic tone 
sequences." Cognitive Brain Research 24.1 (2005): 117-126. 

o Using EEG, this study shows that listening to rhythmic tones induces synchronous neural oscillation in 
the gamma frequency range which is phase locked to the frequency of the presented stimulus. 

 Thaut, Michael. Rhythm music and the brain: Scientific foundations and clinical applications. Vol. 7. Routledge, 
2005: (39-113) 

o This textbook reviews the entire body of research in the field of rhythmic perception as of 2005. The 
selected chapters focus on the neural dynamics of rhythmic processing, biomedical research in the 
field, and the rhythm-driven optimization of motor control. 

 Tierney, Adam, and Nina Kraus. "The ability to move to a beat is linked to the consistency of neural responses 
to sound." The Journal of Neuroscience 33.38 (2013): 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. "Neural correlates of rhythmic expectancy." 
Advances in Cognitive Psychology 2.2-3 (2006): 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. 
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Week 3: Pitch, Melody, and Timbre  
Discussion, 2/7 
Leaders:  
Next, we will examine the processing of pitch, timbre, and melody. We will also examine different scales and tuning 
systems used in different musical genres, and discuss the neural bases of anomalies in pitch perception such as 
perfect/absolute pitch, tone deafness, and synesthesia. 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? 
Readings (139 pages): 
Pitch Perception 

 Brattico, E., et al. "Musical Scale Properties are Automatically Processed in the Human Auditory Cortex." Brain 
Research 1117 (2006): 162-174. 

o This study examines event-related potentials (ERPs) in non-musicians listening to unfamiliar melodies. 
 Hall, D. A., and Plack, C. J. (2009). Pitch processing sites in the human auditory brain. Cereb. Cortex 19, 576–

585. 
o This FMRi study utilizes a novel experimental paradigm to pinpoint areas involved in pitch processing. 

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

o This study compares patients with brain lesions to control subjects. 
 Louie, P., et al. "A Generalized Mechanism for Perception of Pitch Patterns." The Journal of Neuroscience 29, 

no. 2 (January 14, 2009): 454- 459. 
o This study utilizes a new pitch system (the Bohlen-Pierce scale) to examine the emergence of ERP 

signatures related to expectation in pitch processing. 
Timbre 

 Samson, S., and R. J. Zatorre. "Contribution of the Right Temporal Lobe to Musical Timbre Discrimination." 
Neuropsychologia 32, no. 2 (1994): 231-240. 

o This lesion study implicates the right temporal lobe in timbre discrimination. 
 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. 
 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. 
o This study examines brainstem function across musicians trained on different instruments. 

Melody 
 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. 

Anomalies in Pitch Perception: Absolute Pitch, Amusia and Synesthesia 
 Levitin, D. J. (2008). Absolute pitch: Both a curse and a blessing. In Music meets medicine, Proceedings of the 

Signe and Ane Gyllenberg Foundation. (pp. 124-132). Helsinki, Finland: Gyllenberg Foundation. 
o This article characterizes the experience of absolute pitch, reviewing the pros and cons of this 

condition. 
 Levitin, D. J. and Rogers, S. E. (2005). Absolute pitch: Perception, coding, and controversies. Trends in 

Cognitive Sciences, 9(1), 26-33.doi:10.1016/j.tics.2004.11.007 

o This review discusses the neural underpinnings of absolute pitch processing and the controversies 
surrounding this condition. 

http://daniellevitin.com/levitinlab/articles/2002-Menon-NeuroImage.pdf
http://daniellevitin.com/levitinlab/articles/2008-Levitin-MMM.pdf
http://daniellevitin.com/levitinlab/articles/2005-Levitin-TCS.pdf
http://daniellevitin.com/levitinlab/articles/2005-Levitin-TCS.pdf
http://dx.doi.org/10.1016/j.tics.2004.11.007
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 Chapter 10, Pitch Imperfect: Cochlear Amusia. Chapter 14, The Key of Clear Green. In Sacks, O. W. (2007). 
Musicophilia: tales of music and the brain. New York: Alfred A. Knopf.  

o This sampling of cases studies provides insight into the experiences of cochlear amusia and 
synesthesia. 

 Foxton, J.M., Dean, J.L., Gee, R., Peretz, I., & Griffiths, T.D. (2004). Characterization of deficits in pitch 
perception underlying ‘tone deafness’. Brain, 127, 801-810.  

o This study provides an in-depth look at the processing deficits in people with congenital amusia. 
Optional/supplementary readings: 

 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. 

 Burns, E. M., & Ward, W. D. (1982). Intervals, scales, and tuning. In D. Deutsch (Ed.), The psychology of music 
(pp. 241-269). New York: Oxford University Press. 

 Cedolin, L., and B. Delgutte. "Pitch of Complex Tones: Rate-Place and Interspike Interval Representations in 
the Auditory Nerve." J Neurophysiol94 (2005): 347-362. 

 Potentially informative activity: All over the internet, there are “songwriting for dummies”-style explanations 
for how to write a great (or a “hit”) melody.  Find one, (or use this one as an example: 
http://audio.tutsplus.com/tutorials/composition/seven-steps-to-writing-memorable-melodies-part-1/), and 
think about the question: do these types of formulaic guides have any basis in the science we’ve learned 
about how people process melody?  

 
 
 
Week 4: Harmony 
Discussion, 2/14 
Leaders:  
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? 

Readings (161 pages): 
The Neurophysiology of Harmony 

 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. 

Dissonance and Consonance 
 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. 
 McKinney, M. F. (2001). Neural correlates of pitch and roughness: toward the neural code for melody and 

harmony (Doctoral dissertation, Massachusetts Institute of Technology). pp 53-111 
o 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. 

Culturally-influenced standards for harmony 
 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. 

http://audio.tutsplus.com/tutorials/composition/seven-steps-to-writing-memorable-melodies-part-1/
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o This study of newborn infants shows predictable responses to Western harmony before musical 
acculturation can occur. 

 Brattico, E., Tupala, T., Glerean, E., & Tervaniemi, M. (2013). Modulated neural processing of Western 
harmony in folk musicians. Psychophysiology.  

o This paper shows that experience and exposure to cultural norms can distort processing of harmony. 
Optional/supplementary readings:  

 Janata, P., J. L. Birk, J. D. Van Horn, M. Leman, B. Tillmann, and J. J. Bharucha (2002). "The Cortical Topography 
of Tonal Structures Underlying Western Music." Science 298, no. 5601: 2 167-70. 

 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. 

 Sacks, Oliver (2007). Musicophilia. Chapter 8. Things Fall Apart: Amusia and Dysharmonia. (Pages 118-128). 
Listening Lab 1, date TBD: The GISP coordinators will give an overview of the midterm assignment. The GISP 
participants will brainstorm ways to apply the cognitive neuroscience concepts addressed thus far to musical analysis 
and composition, using example pieces brought in by the coordinators and others. 
 
 
 
Week 5: Music as Language 
Discussion, 2/21 (first reflection on progress of GISP due) 
Leader:  
Potential guest lecturers: Dr. Aniruddh Patel, Assoc. Prof. of Psychology, Tufts University; or Dr. Sheila Blumstein, 
CLPS, Brown University. 
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? 

Readings (149 pages): 
 Bigand, E. & Pineau M. 1997. Global Context Effects on Musical Expectancy. Perception & Psychophysics, 59 

(7), 1098-1107. 
o Provides a foundation for a discussion about music defined as a hierarchical system. Important for an 

analysis of similarities in linguistic structures. 
 Bharucha, J.J. & Stoeckig, K. 1986. Reaction Time and Musical Expectancy: Priming of Chords. Journal of 

Experimental Psychology: Human Perception and Performance, 12 (4), 403-410. 
o Priming experiments further reveal the presence of local and global context in processing of musical 

structures. 
 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. 
o Categorical perception is a key cognitive feature connecting music and language processing. This 

article proposes a neural correlate for that function, and lays the foundation for a discussion of what 
we mean by categorical perception in music and how it compares and contrasts with language. 

 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. 

 Maess, B., Koelsch S., Gunter, T.C. & Friederici, A.D. 2001. Musical Syntax is Processed in Broca’s Area: an 
MEG Study. Nature Neuroscience, 4 (5), 540-545. 

o Questions proposed in the article aim to answer one of our guiding questions: do music and language 
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processing use a shared system? This article proposes a neural correlate for musical syntax processing 
that provides evidence for a shared system. We will consider the research in this article in the context 
of broader theories of musical syntax processing. 

 Patel, A.D., Gibson, E., Ratner, J., Besson, M. & Holcomb P. J. 1998. Processing Syntactic Relations in Language 
and Music: An Event-Related Potential Study. Journal of Cognitive Neuroscience, 10 (6), 717-733. 

o Expands on the musical syntax framework discussion presented in Patel’s Language, Music, Syntax 
and the Brain. This article will focus our discussion on how researchers have gone about searching for 
musical syntax processing in the brain. 

 Patel, A. D. 2003. Language, Music, Syntax and the Brain. Nature Neuroscience, 6:7, 674-681. 
o This article outlines the basic “linguistic” components of music, diving into the syntax section of our 

study. This article also outlines the SSIRH hypothesis as it relates to a discussion of shared resources 
for musical and linguistic syntax processing. 

 Patel, A. D. (2008). Music, Language, and the Brain. Oxford: Oxford University Press 
o Introduction (pp. 3-5), Sound Elements: Pitch and Timbre (p. 9-14, 71-87), Meaning (pp. 300-335 ). 

 Patel, A. D., Iversen, J.R., Wassenaar, M. & Hagoort, P. 2008. Musical Syntactic Processing in Agrammatic 
Broca’s Aphasia. Aphasiology, 22 (7), 776-789. 

o This article discusses important areas of language processing and how their dysfunction impacts music 
processing.  

 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. 

o This article provides evidence that semantic-level processing of music and language uses the same 
resources. 

 Tillmann B. & Bigand E. 1992. A Comparative Review of Priming Effects in Language and Music. In P.M. Kevitt 
(Ed.), Language, Vision and Music (pp. 231-238). Philadelphia, PA: John Benjamins North America. 

o Evidence from the priming literature supports similarities in music and language processing.  
Optional/supplementary readings: 

 Mélen, M. & Wachsmann J. 2001. Categorization of Musical Motifs in Infancy. Music Perception: An 
Interdisciplinary Journal, 18 (3), 325-346. 

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

 Sacks, O.W. (2007). Chapter 16. Speech and Song: Aphasia and Music Therapy. In O. W. Sacks, Musicophilia: 
Tales of Music and the Brain. New York: Alfred A. Knopf 

 Siegel, J.A. & Siegel, W. 1977. Categorical Perception of Tonal Intervals: Musicians Can’t Tell Sharp from Flat. 
Perception & Psychophysics, 21, 399-407. 

 Zbikowski, L.M. (2002). Conceptualizing Music: Cognitive Structure, Theory, and Analysis. USA: Oxford 
University Press. 
 
 

Week 6: Musical Emotion 
Discussion, 2/28 
Leader:  
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? 

Readings (84 pages): 
 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. 
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 Sammler, D. Grigutsch, M. Fritz, T. Koelsch, S. (2007). “Music and emotion: Electrophysiological correlates of 
the processing of pleasant and unpleasant music.” Psychophysiology, 293-304.  

o Presents the neural signatures associated with listening to pleasant and unpleasant 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. 

 Salimpoor, V. N. et al., (2009). The rewarding aspects of music listening are related to degree of emotional 
arousal. PLoS ONE, 4 (10): e7487.  

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.  
Optional/supplementary readings: 

 Meyer, Leonard B (1961). Emotion and Meaning in Music. University of Chicago, IL: Chicago. 
 
 
Week 7: The Development of Musical Taste  
Discussion, 3/7 (midterm assignments due) 
Leader:  
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?   

Reading (171 pages): 
 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. doi:10.1037/a0022406 
o The study provides an alternative framework for understanding musical taste preferences beyond 

genre based upon five factors. 
 Colwyn Trevarthen. Origins of musical identity: evidence from infancy for musical social awareness. In: 

Cochrane, Fantini, and Scherer (Eds.) (2013). The Emotional Power of Music: Multidisciplinary Perspectives on 
Musical Arousal, Expression, and Social Control. Oxford: Oxford Press. 

o These chapters explore how children develop and perceive their own musical identity providing 
evidence for the importance of both “nature” and “nurture.” 

 Bryson, B. (1996). Anything But Heavy Metal: Symbolic Exclusion and Musical Dislikes.  American Sociological 
Review, 61, 5, 884-899. 

o This paper deals with the dislike of a particular musical genre.  Bryson’s thesis is that it is not 
necessarily the music itself within that genre that contributes to the dislike, but rather a preconception 
of the average listener of that genre.  

 Oliver Sacks’ Musicophilia, Chapter 1. A Bolt from the Blue: Sudden Musicophilia. 
o This chapter chronicles the stories of several people who had relatively no interest in music, but 

suddenly found themselves overwhelmed with musical desire following a tragic personal event or 

http://daniellevitin.com/levitinlab/articles/2011-JPSP-2011-Rentfrow-1139-1157.pdf
http://daniellevitin.com/levitinlab/articles/2011-JPSP-2011-Rentfrow-1139-1157.pdf
http://dx.doi.org/10.1037/a0022406
http://digilib.bc.edu/reserves/sc559/babb/sc55932.pdf
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exposure to a novel prescription drug. This chapter provides an interesting contrast to the 
predominant theory that musical taste is socially determined. 

 North, A. C., & Hargreaves, D. J. 1. (2008). The social and applied psychology of music. Oxford ; New York: 
Oxford University Press. Chapter 3: Musical Preference and Taste. 

o This chapter reviews aspects of musical taste related to musical genre, listener perspective, and 
emotional response to music. 

 Rentfrow, P. J., and S. D. Gosling. "The Do Re Mi's of Everyday Life: The Structure and Personality Correlates of 
Music Preferences." Journal of Personality and Social Psychology 84 no. 6 (2003): 1236-1256. 

o This literature review examines six different studies relating musical preferences to personality traits, 
self-views, and cognitive abilities. 

Optional/supplementary readings: 
 Rentfrow, P.J. & Gosling, S.D. (2006). Message in a ballad: The role of music preferences in interpersonal 

perception. Psychological Science, 17, 236 – 242. 
 Balkwill, L.L., Thompson, W.F., & Matsunaga, R. (2004). Recognition of emotion in Japanese, Western, and 

Hindustani music by Japanese listeners. Japanese Psychological Research, 46, 337-349.  
 Unyk, A.M, Trehub, S.E., Trainor, L.J., & Schellenberg, E.G. (1992). Lullabies and simplicity: A cross-cultural 

perspective. Psychology of Music, 20, 15-28.  
 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. 

Listening Lab 2, date TBD: 5-6 students will present their midterm works. 
 
 
 
Week 8: Music, Learning, and Memory 
Discussion, 3/14 
Leaders:  
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? 
 How are melodies retained for extended periods of time? What makes music such a powerful associative tool 

for memory recall? 
Readings (121 pages): 

 A 4-Track Mind (2011). In Radiolab. New York: WNYC. Avaliable online. 
o Approx. 20 min radio episode on a man with an incredible memory for music. 

 Baird, A., & Samson, S. (2009). Memory For Music In Alzheimer’s Disease: Unforgettable? Neuropsychology 
Review, 19(1), 85-101. 

o Reviews the phenomenon of enduring memory for music in Alzheimer’s patients. 
 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.  
o Finds that some capacities are as developed in non-experts as in experienced musicians. 

 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. 

 Münte TF, Altenmüller E, and Jäncke L. The musician’s brain as a model of neuroplasticity. Nat Rev Neurosci. 
2002 Jun;3(6):473-8. 

o Reviews the functional and anatomical differences detected in musicians’ brains by modern 
neuroimaging techniques. 

http://homepage.psy.utexas.edu/homepage/faculty/gosling/reprints/jpsp03musicdimensions.pdf
http://homepage.psy.utexas.edu/homepage/faculty/gosling/reprints/jpsp03musicdimensions.pdf
http://www.ncbi.nlm.nih.gov/pubmed/12042882
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 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. 
 Sacks, Oliver W. "In the Moment: Music and Amnesia." Musicophilia: tales of music and the brain. New York: 

Alfred A. Knopf, 2007. 187-213. Print. 
o Case study of musical ability in a man with extreme retrograde and anterograde amnesia. 

 Tillmann, B., Bharucha, J. J., & Bigand, E. (2000). Implicit Learning Of Tonality: A Self-organizing Approach. 
Psychological Review, 107(4), 885-913. 

o Presents a connectionist model that simulates implicit learning of pitch structures in Western 
harmony. 

 Earworms. In Radiolab. New York: WNYC. .http://www.radiolab.org/story/91630-earworms/ 
o This episode addresses the question of why we get songs stuck in our head. 

Optional/supplementary readings: 

 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.  

 Snyder, B. (2000). Music and memory: an introduction. Cambridge, Mass.: MIT Press. 
Listening Lab 3, date TBD: 5-6 more students will present their midterm works. 
 
 
 
Week 9: Music and Education 
Discussion, 3/21 (second reflection on progress of GISP due) 
Leader:  
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? 
Readings (105 pages): 

 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. 

 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. 

 Rauscher, Frances H, Shaw, GL, Ky, KN (1995)., Listening to Mozart enhances spatial-temporal reasoning: 
towards a neurophysiological basis, Neuroscience Letters, Volume 185, Issue 1, Pages 44-47, ISSN 0304-3940. 

o Rauscher reviews the controversies surrounding the “Mozart Effect,” providing a clear analysis of the 
benefits that listening to Mozart does and does not provide. 

 Fiske, H. (2012). Engaging student ownership of musical ideas. In W. Bowman (Ed.), The Oxford Handbook of 
Philosophy in Music Education 

o Harold Fiske approaches musical education from the standpoint of teaching students how to engage 
with the ideas inherent in musical constructions, and thereby come to a greater understanding of their 
own internal thought processes. 

 Houlahan, M., & Tacka, P. (2008). Kodaly today : A cognitive approach to elementary music education. Oxford 
University Press. Pages 144-163. 

o This chapter of Kodaly Today details a pedagogical outline for how to teach elementary students to 
perceive melodic and rhythmic elements as well as analyze them conceptually. This article shows how 
scientific research and underlying principles of music cognition can be applied in a practical 

http://www.radiolab.org/story/91630-earworms/
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educational setting. 
Listening Lab 4, date TBD: the last 5-6 students will present their midterm works. 
 
 
Week 10: Music and Health 
Discussion, 4/4 (final project proposals due) 
Leader:  
This week, we will take on the big question, “How can music impact health outcomes?” 

 How do different patient groups relate to music? We will consider: 
o William’s syndrome patients 
o Aphasic patients 
o Patients suffering from dementia 
o Parkinson’s patients 

 What is the role of music in non-biomedical approaches to healing? 
 How is music as therapy currently viewed in the biomedical field?  
 What is the role of music for marginalized populations, especially those without access to traditional 

biomedical approaches to healing? 
Readings (116 pages): 

 Sacks, O (2007). Musicophilia. New York: Random House Inc. Pages 232-243: Aphasia and Music Therapy; 
Pages 270-284: Kinetic Melody: Parkinson’s Disease and Music Therapy; Pages 353-371: A Hypermusical 
Species: Williams Syndrome; Pages 371-387: Music and Identity: Dementia and Music Therapy.  

o This book gives clinical insight into patient and physician experiences with the efficacy of music as 
treatment, and the relationships of individuals with differential disease states to music. 

 “Between Music and Medicine,” TED Talk by Robert Gupta (approx. 15 mins) 
o This talk gives a current example of the utility of music therapy, especially for marginalized 

populations as an alternative to biomedical treatments. 
 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. 
 Friedson, Steven M. 1996. Dancing Prophets.' Musical Experience in Tumbaka Healing.  

Chicago: University of Chicago Press. 
o This book shows the role of music in non-Western medical practices, and explores the significance and 

implications of this role. 
 Trevarthen C & Malloch S (2000). The Dance of Wellbeing: Defining the Musial Therapeutic Effect. Nordisk 

Tidsskirft for Muiskkterapi. DOI: 10.1080/08098130009477996 
o This article explores the innate power and significance music holds for humans, and will provide a 

good basis for understanding the potential high efficacy of music as therapy. 
Listening Lab 5, date TBD: this period will serve as an opportunity to provide feedback on each others’ proposed final 
projects. 
 
 
 
Week 11: The Evolution of Music 
Discussion, 4/11 
Leader:  
This week, we will consider music as an evolutionary biological phenomenon. To invoke a phrase that Stephen Pinker 
used in a lecture at Brown last year: 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?  

http://daniellevitin.com/levitinlab/articles/2013-TICS_1180.pdf
http://dx.doi.org/10.1016/j.tics.2013.02.007
http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&searchType=journal&result=true&prevSearch=%2Bauthorsfield%3A(Trevarthen%2C+C)
http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&searchType=journal&result=true&prevSearch=%2Bauthorsfield%3A(Malloch%2C+S+N)
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 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? 

Readings (137 pages): 
 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.” pg 247-267. 
o Levitin provides a range of evidence in support of the theory that musicality is a vital evolutionary 

adaptation. 
 Music, cognition, culture, and evolution by Ian Cross (pg 42-54) In: Peretz, I., & Zatorre, R. J. (2003). The 

cognitive neuroscience of music. Oxford; New York: Oxford University Press.  
o This review 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. 
 Is music an evolutionary adaptation? by David Huron ( pg 57-73).In: Peretz, I., & Zatorre, R. J. (2003). The 

cognitive neuroscience of music. Oxford; New York: Oxford University Press.  
o Huron reviews evolutionary theories of music as it relates to mate selection, social group dynamics, 

transgenerational communication, and auditory development.  
 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. ISBN: 9780262731430. pg 271-297. 
o Brown analyzes phrase structure and phonological properties in music and language, arguing that 

they share a common evolutionary origin.  
 Cross, Ian (2007). “Music and Cognitive Evolution” In: The Oxford Handbook of Evolutionary Psychology. 

Pages 1-9. 
o Cross provides historical context on the debate over the evolutionary function of music. 

 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. 
 Perlovsky, Leonid (2011.) Music, Cognitive Function, Evolution, Origin, and Evolution of Musical Emotions. 

Psychology 2:2, pg 1-12. 
o Outlines the evolutionary separation of music and language, and how music’s ability to manipulate 

human emotions may make it an evolutionary adaptive trait. 
 Patel, A. D. Music, biological evolution, and the brain. In: Bailar, M (Ed.) (2010), Emerging Disciplines. 

Houston, TX: Rice University Press (pp. 91-144) 
o Patel takes neither an adaptationist nor a non-adaptionist stance, citing a lack of definitive evidence 

for either of these theories. He argues that regardless of its evolutionary origin, music has strong 
biological powers and can have lasting effects on non-musical brain functions. 

Optional/supplementary readings:  
 Stephen Mithen: Music and the Neanderthal’s Communication (video) 

http://www.pbs.org/wnet/musicinstinct/video/music-and-evolution/music-and-the-neanderthals-
communication/66/ 

o Mithen argues that in lieu of language, Neanderthals used musical phrases as a mode of 
communication. 

 Oliver Sacks: Are Humans Wired for Music? (video) http://www.pbs.org/wnet/musicinstinct/video/music-
and-the-brain/are-humans-wired-for-music/54/  

 PTX. The Evolution of Music [musical styles, for fun] (video): http://www.youtube.com/watch?v=lExW80sXsHs 
 
 
 
Week 12: The Act of Creating Music 
Discussion, 4/18 
Leader:  
This week, we will take a cognitive neuroscience approach to the act of musical expression in the form of 

http://mitpress.mit.edu/catalog/item/default.asp?ttype=2&tid=8567
http://www.pbs.org/wnet/musicinstinct/video/music-and-evolution/music-and-the-neanderthals-communication/66/
http://www.pbs.org/wnet/musicinstinct/video/music-and-evolution/music-and-the-neanderthals-communication/66/
http://www.pbs.org/wnet/musicinstinct/video/music-and-the-brain/are-humans-wired-for-music/54/
http://www.pbs.org/wnet/musicinstinct/video/music-and-the-brain/are-humans-wired-for-music/54/
http://www.youtube.com/watch?v=lExW80sXsHs


 
 

iS! | Core Application 

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? 

Readings (128 pages): 
Improvisation 

 Limb CJ, Braun AR. (2008). Neural Substrates of Spontaneous Musical Performance: An fMRI Study of Jazz 
Improvisation. PLoS ONE 3(2): e1679. doi:10.1371/journal.pone.0001679. Also see Limb’s TED Talk: 
http://www.ted.com/talks/charles_limb_your_brain_on_improv.html. 

o This paper identifies and discusses the additional neural resources that are recruited when 
improvising. 

 Liu S, et al. (2012). Neural Correlates of Lyrical Improvisation: An fMRI Study of Freestyle Rap. Scientific 
Reports 2. doi:10.1038/srep00834 

o This paper examines the neural systems underlying the “flow state” in improvisation and other 
activities. 

 Pressing, J. "Psychological Constraints on Improvisational Expertise and Communication." Chapter 2 in The 
Course of Performance: Studies in the World of Musical Improvisation. Edited by B. Nettl, and M. Russell. 
Chicago, IL: University of Chicago Press, 1998, pp. 47-67. ISBN: 9780226574110. 

o This is a foundational theoretical text on the psychology of improvisation. 
 Berkowitz, A. (2010). The improvising mind: Cognition and creativity in the musical moment. New York: Oxford 

University Press. Pages 121-177. 
o This text reviews the neural correlates of improvisation, featuring interviews with improvisatory 

performers and analyses of musical performances. 
Spectatorship 

 Tsay, CJ. (2013). Sight over sound in the judgment of musical performance. PNAS. 
doi:10.1073/pnas.1221454110  

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. 

 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. doi: 10.1016/j.cognition.2010.11.010 

o Provides a nuanced look at the role of visual and auditory information in emotions evoked by musical 
performance. 

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

doi:10.1038/434158a. 
o This is an fMRI study of the neural substrates underlying musical imagery that includes comparisons to 

systems underlying visual imagery. 
 Zatorre, R & Halpern A. (2005). Mental concerts: Musical imagery and auditory cortex. Neuron, 47: 9-12. 

doi:10.1016/j.neuron.2005.06.013 
o A review of recent findings on musical imagery, which also discusses the practical applications of this 

research and methodological challenges in the field. 
 
 

Weeks 13 & 14: Final Project Presentations and Final Reflection 
Final Projects due 4/25 
During our class meeting time on 4/25 and 5/2, each student will have the opportunity to present his or her final 
project and give/receive peer feedback. We will also engage in a group reflection activity on 5/2, which will serve as 
the foundation of our joint student-faculty report. 

http://www.ted.com/talks/charles_limb_your_brain_on_improv.html
http://www.nature.com/srep/2012/121115/srep00834/full/srep00834.html
http://www.pnas.org/content/early/2013/08/16/1221454110.abstract
http://www.sciencedirect.com/science/article/pii/S0010027710002817


 
 

iS! | Core Application 

 

3. How – Provide a well-researched bibliography including all of the materials from the syllabus 

 Use standard bibliographic formatting (APA, MLA, etc.) 
 Annotate each item in bibliography, explaining its relevance to the course  

Please note that we opted to annotate our sources in the week-by-week syllabus above. 
 
Balkwill, L.L., Thompson, W.F., & Matsunaga, R. (2004). Recognition of emotion in Japanese, Western, and Hindustani 

music by Japanese listeners. Japanese Psychological Research, 46, 337-349.  
Baird, A., & Samson, S. (2009). Memory For Music In Alzheimer’s Disease: Unforgettable? Neuropsychology Review, 

19(1), 85-101. 
Bear, Mark F., Barry W. Connors, and Michael A. Paradiso (2007). Neuroscience:Exploring the Brain. 3rd ed. New York: 

Lippincott Williams and Wilkins. 
Berkowitz, A. (2010). The improvising mind: Cognition and creativity in the musical moment. New York: Oxford 

University Press. 
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. doi: 
10.1523/JNEUROSCI.3900-09.2009 

Bigand, E. & Pineau M. 1997. Global Context Effects on Musical Expectancy. Perception & Psychophysics, 59 (7), 1098-
1107. 

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.  

Bharucha, J.J. & Stoeckig, K. 1986. Reaction Time and Musical Expectancy: Priming of Chords. Journal of Experimental 
Psychology: Human Perception and Performance, 12 (4), 403-410. 

Brattico, E., et al. "Musical Scale Properties are Automatically Processed in the Human Auditory Cortex." Brain 
Research 1117 (2006): 162-174. 

Brattico, E., Tupala, T., Glerean, E., & Tervaniemi, M. (2013). Modulated neural processing of Western harmony in folk 
musicians. Psychophysiology. doi: 10.1111/psyp.12049 

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. ISBN: 9780262731430. pg 271-297. 

Bryson, B. (1996). Anything But Heavy Metal: Symbolic Exclusion and Musical Dislikes.  American Sociological Review, 
61, 5, 884-899. 

Burns, E. M., & Ward, W. D. (1982). Intervals, scales, and tuning. In D. Deutsch (Ed.), The psychology of music (pp. 241-
269). New York: Oxford University Press. 

Cedolin, L., and B. Delgutte. "Pitch of Complex Tones: Rate-Place and Interspike Interval Representations in the 
Auditory Nerve." J Neurophysiol94 (2005): 347-362. 

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. 

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. 

Cochrane, Fantini, and Scherer (Eds.) (2013). The Emotional Power of Music: Multidisciplinary Perspectives on Musical 
Arousal, Expression, and Social Control. Oxford: Oxford Press. 

Cross, Ian (2007). “Music and Cognitive Evolution” In: The Oxford Handbook of Evolutionary Psychology. Pages 1-9. 
Curtis, M. & Bharucha, J. (2010). The minor third communicates sadness in speech, mirroring its use in music. 

Emotion, 10 (3), 335-348. 
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. Retrieved from 
http://jn.physiology.org/content/86/6/2761.long 

http://mitpress.mit.edu/catalog/item/default.asp?ttype=2&tid=8567
http://digilib.bc.edu/reserves/sc559/babb/sc55932.pdf
http://daniellevitin.com/levitinlab/articles/2013-TICS_1180.pdf
http://dx.doi.org/10.1016/j.tics.2013.02.007
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Fiske, H. (2012). Engaging student ownership of musical ideas. In W. Bowman (Ed.), The Oxford Handbook of 
Philosophy in Music Education. 

Foxton, J.M., Dean, J.L., Gee, R., Peretz, I., & Griffiths, T.D. (2004). Characterization of deficits in pitch perception 
underlying ‘tone deafness’. Brain, 127, 801-810.  

Friedson, Steven M. 1996. Dancing Prophets.' Musical Experience in Tumbaka Healing. Chicago: University of Chicago 
Press. 

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).  

Halpern, A. & Zatorre, R. (1999). When that tune runs through your head: A PET investigation of auditory imagery for 
familiar melodies. Cerebral Cortex, 9, 697-704.  

Hall, D. A., and Plack, C. J. (2009). Pitch processing sites in the human auditory brain.Cereb. Cortex 19, 576–585. 
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. 
Houlahan, M., & Tacka, P. (2008). Kodaly today : A cognitive approach to elementary music education. Oxford 

University Press. 144-163.  
Janata, P., J. L. Birk, J. D. Van Horn, M. Leman, B. Tillmann, and J. J. Bharucha  (2002). "The Cortical Topography of 

Tonal Structures Underlying Western Music." Science 298, no. 5601: 2 167-70. 
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. 
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, 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. 
Koelsh, S. (2010)  “Towards a neural basis of music evoked emotions.” Trends in Cognitive Sciences, 131-137.  
Koelsch, S. (2013). “The roles of superficial amygdala and auditory cortex in music-evoked fear and joy.” NeuroImage, 

Volume 81, pages 49-60. 
Kraemer, DJM, et al. (2005). Musical imagery: Sound of silence activates auditory cortex. Nature, 434(158). 

doi:10.1038/434158a. 
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. 
Levitin, D. J. and Rogers, S. E. (2005). Absolute pitch: Perception, coding, and controversies. Trends in Cognitive 

Sciences, 9(1), 26-33.doi:10.1016/j.tics.2004.11.007 
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.” pg 247-267. 
Levitin, D. J. (2008). Absolute pitch: Both a curse and a blessing. In Music meets medicine, Proceedings of the Signe and 

Ane Gyllenberg Foundation. (pp. 124-132). Helsinki, Finland: Gyllenberg Foundation. 
Liu S, et al. (2012). Neural Correlates of Lyrical Improvisation: An fMRI Study of Freestyle Rap. Scientific Reports 2. 

doi:10.1038/srep00834 
Louie, P., & Wessel, D. (2007). Harmonic expectation and affect in Western music: Effects of attention and training. 

Perception & psychophysics, 69(7), 1084-1092. 
Louie, P., et al (2009). "A Generalized Mechanism for Perception of Pitch Patterns." The Journal of Neuroscience 29, 

no. 2: 454- 459. 
Maess, B., Koelsch S., Gunter, T.C. & Friederici, A.D. (2001). Musical Syntax is Processed in Broca’s Area: an MEG 

Study. Nature Neuroscience, 4 (5), 540-545. 
McKinney, M. F. (2001). Neural correlates of pitch and roughness: toward the neural code for melody and harmony 

(Doctoral dissertation, Massachusetts Institute of Technology), 53-111. Retrieved from 
http://hdl.handle.net/1721.1/8347  

Mélen, M. & Wachsmann J. 2001. Categorization of Musical Motifs in Infancy. Music Perception: An Interdisciplinary 
Journal, 18 (3), 325-346. 

Menon, V., Levitin, D. J., Smith, B. K., Lembke, A., Krasnow, B. D., Glazer, D., Glover, G. H., & McAdams, S. (2002). 

http://daniellevitin.com/levitinlab/articles/2005-Levitin-TCS.pdf
http://dx.doi.org/10.1016/j.tics.2004.11.007
http://daniellevitin.com/levitinlab/articles/2008-Levitin-MMM.pdf
http://www.nature.com/srep/2012/121115/srep00834/full/srep00834.html
http://hdl.handle.net/1721.1/8347
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Neural correlates of timbre change in harmonic sounds. NeuroImage, 17, 1742-1754. 
Menon, V and D.J. Levitin (2005). The rewards of music listening: Response and physiological connectivity of the 
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4. Evaluation – Describe the plan for student assessment and grading 
 Each student enrolled in a (G)ISP or AI must submit an individual mid-term AND final paper/project/exam to 

the Faculty Sponsor for evaluation, even if the GISP includes a joint project in which all members participate.  
 In 1-2 paragraphs, describe the work to be submitted by each student for evaluation. Indicate the proposed 

nature, length, and the evaluation questions and criteria for the work. 
 At the end of each (G)ISP or AI, a joint student-faculty evaluation report of the accomplishments of the project 

must be submitted to the academic dean who oversees the (G)ISP program. 

Each student will be responsible for completing the following work, which will be evaluated based upon the extent to 
which student work achieves the learning goals outlined in section 1: 
 

 12 weekly reading responses, consisting of questions and comments related to each week’s reading/listening 
assignments. These will be posted on our course Canvas page at least 24 hours in advance of class so that the 
week’s presenter(s) can take them into consideration and incorporate them into their lesson plan. 

 At least one week of leading class, which entails: 
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o developing the topics and guiding questions for the class; 
o collecting the appropriate readings and other materials; 
o checking in with the GISP coordinators about their plan; 
o presenting material in class and/or facilitating a guest lecture (if applicable); and 
o leading the discussion, taking into account other students’ reading responses. 

 An individual midterm project (due 3/7). Using the skills gained in the first third of the course, students will 
either: 

o analyze a pre-existing musical work from the standpoint of cognitive neuroscience as it relates to 
rhythm, pitch, timbre, melody, and/or harmony; or 

o create an original work, employing these analytical tools and frameworks deliberately. 
In either case, each student will produce a written piece (4-6 pages) on their chosen subject. Further, students 
will prepare a brief interactive presentation of their work to be carried out during one of our Listening Labs 
between 3/10 and 4/7. 

 A culminating final project (individual or collaborative; proposal due 4/4, project due 4/25). This could take 
the form of, but is not necessarily limited to: 

o a research project reviewing a particular area of music cognition research, the findings of which could 
be presented in a paper or other formats; 

o an original musical or multimedia work that builds upon the course themes and learning goals; 
o another creative project, such as the development of an interactive exhibit/website for educational or 

therapeutic purposes. 
Regardless of the nature of the project, each student will independently write and submit to Dr. Linden a brief 
paper describing and reflecting on their development in relation to the proposed learning goals of the GISP. 

 Self evaluation. Students will reflect on their own experiences in the class and their progress with respect to 
the course learning goals by writing a brief reflection on the experiences of leading class and carrying out 
their midterm and final projects. 

 Peer evaluation. Students will provide feedback to each other, in the form of written commentary and peer-
to-peer conversation regarding: 

o a peer’s leading of class; 
o a peer’s midterm assignment proposal, completed midterm assignment, and presentation in Listening 

Lab; 
o a peer’s final proposal, project and presentations; and 
o the general progress of the GISP at approximately 5 weeks, 9 weeks, and 14 weeks in. The final 

reflection will form the basis of our joint student-faculty evaluation report. 

All students must complete all of the assignments above satisfactorily in order to receive a passing grade for the 
course. All of the assignments are instrumental to each student’s achievement of the learning goals of the GISP, so 
they must be completed to a standard of academic rigor deemed appropriate by the students, coordinators and 
faculty sponsor.  

5. Planning Process – Describe the (G)ISP or AI planning process 
 Describe what each participant contributed to the course planning (i.e. syllabus, structure, bibliography). 
 Explain why the Faculty Sponsor was chosen and what they contributed in the planning of the (G)ISP or AI.  
 Name additional Brown faculty and other people consulted. 

 
The GISP participants collaborated online to brainstorm the topics, materials, and learning goals of this course. We 
also met in person to create the theme for each week and develop the overarching progression of the curriculum. 
Individual participants contributed, as time permitted them, to the development of the material for a week of the 
syllabus, articulating the framing questions for their week’s discussion and selecting the reading materials to be 
assigned, with the coordinators serving as consultants for all weeks in this regard. 
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Both coordinators have taken courses with Dr. Linden, and have found her to be an effective teacher that emphasizes 
critical thinking in the classroom and self-reflection throughout the learning process. She has also been an honest and 
supportive mentor. Jamie and Bryn took Dr. Linden’s class on the Neurobiology of Learning & Memory in the Spring of 
2013, at which time Dr. Linden conveyed enthusiasm about the idea for this GISP. Dr. Linden provided feedback on 
this application and the course syllabus, but did not participate in the initial structuring of the curriculum or in the 
application writing process. 
 

Members of this group have also been in contact with Professor Jim Moses (MUSC), Dr. Sheila Blumstein (CLPS), Dr. 
Annirudh Patel (Tufts Dept. of Psychology), and Dr. Daniel Siegel (UCLA Mindsight Institute) regarding planning for this 
course. 
 

6. Technical Details – Statements regarding finances and (G)ISPs duplicating regular courses 
 (G)ISPs must not duplicate previous (G)ISPs or regular course offerings. If your project appears similar to 

another (G)ISP or a regular Brown course, please explain how it differs substantively from the course. 
 No (G)ISPS or AIs will be approved that require the payment of funds for instruction. Have you or anyone else 

made financial commitments to the sponsor or assisting instructor?  
 Please see IS Information Packet for details on potential funding opportunities for course enhancement, such 

as non-essential lab materials or field trips.  Please do not presume that funding will be provided for 
core course elements. 

 
We have made no financial commitment to Dr. Linden or any of the guest speakers that we have contacted. To our 
knowledge, this GISP does not duplicate another previous GISP, though it bears some similarity to a 1999 GISP 
entitled “Music, the Mind, and Healing.” Though we will touch on the subject of Music Therapy, we will consider it as 
just one of many advanced topics in the field of Music Cognition. Brown offers a course on the Biology of Hearing 
(NEUR0650), a field of knowledge which is integral to the study of Music Cognition, but which does not address the 
proposed materials and goals of this GISP completely or substantively. 
 

7. Faculty Sponsor Statement(s) + Optional Instructor Co-Sponsor Statement 
 The Faculty Sponsor and optional Instructor Co-Sponsor statement forms can be found on the CRC website. 
 The Faculty Sponsor statement must be included with any (G)ISP or AI proposal. 
 
Please see appropriate PDF. 

8. Supplements – Additional supplements are required for Language GISPs and AIs 
 The Language GISP Supplement form can be found on the CRC website. 
 The AI Supplement form can be found on the CRC website. Note that the Agency Sponsor Form (included in 

the AI Supplement) is mandatory for AIs. 
 Please submit a Field Trip Waiver if required. 
 These supplements should be submitted along with this application. 

(N/A) 
 




