MUS3930/PSC 3930 – The Science of Music
Fall 2007
Syllabus

	Instructor
	Dr. Keith Koons

Professor of Music
	Dr. Jeffrey Bindell

Lecturer, Physics

	Office
	CNH 113
	MAP 418

	Phone
	407-823-5116
	407-823-4194

	e-mail
	kkoons@mail.ucf.edu
	bindell@physics.ucf.edu

	website
	
	www.physics.ucf.edu/~bindell

	office hours
	
	MWF  7:30-9:00 AM

MWF 11:30-12:00 PM


(Additional course information including all PowerPoint lectures will be posted on Dr. Bindell’s site.)

This course is an Honors College seminar course in the Science of Music and is limited to 20 students.  

Science and Music have many overlaps, which reminds one that music used to be one of the required disciplines of the medieval quadrivium (Arithmetic, Geometry, Astronomy and Music). In addition to experience in science courses, many honors students have a talent and interest in music; almost everyone listens to music for enjoyment. 

Each student in the course will create a term paper related to the subject matter and will also present their work to the rest of the class. The paper should be more in-depth than the material presented in class or in the textbook. The presentations will be during the last weeks of the course. 50% of the reverences should be from books and journals and NOT from the internet.  Peer reviewed internet journals are allowed.  Rules will be discussed in class.
Grades will be based upon the following proportions.  Only full letter grades of A-F will be assigned.
	Component of Grade
	% of Grade

	Examination 1 – First Third of Course material.
	20%

	Examination 2 – Second Third of Course Material
	20%

	Examination 3 – Last Third
	20%

	Term Paper
	25%

	Term Paper Presentation
	15%


Reading Material: So that discussion and exploration in class can be maximized, much material will be learned outside of class via assigned readings and suggested homework problems.  The following reading list is not all-inclusive and many other sources are also available.
TEXTBOOK
· Measured Tones, The Interplay of Physics and Music by Ian Johnston.  Second Edition (2002) Institute of Physics Publishing (Textbook has been ordered from the bookstore.  Also available from Amazon.com.)
-------------------------------------------------------

REFERENCES
· PHYSICS BACKGROUND
· Physics, A Window on our World by Hay Bolemon, Sixth Edition.  Ink Press (2004).  This is the PHY-1121 Physical Science Textbook at UCF.

· Most High School or College Level Physics books will suffice for this course.
· HISTORICAL STUDY

· On the Sensations of Tone, Hermann Helmholtz, Dover Press (1954).  This is a classic text and the first monograph on the physics of music.  Although very difficult to read in total, many sections are quite readable and fascinating.  This book is always cited in Physics of Music publications.
· RECOMMENDED

· The Physics and Psychophysics of Music (An Introduction) by Juan G. Roederer.  Third Edition (1995).  Springer-Verlag  This was a required textbook for the last delivery of this course but was eliminated because many of the students found the text a bit too dense.
· The Music of the Spheres by Jamie James. Copernicus, An Imprint of Springer Verlag (1993).  A very learned and interesting history of music and science together.  A Philosophical approach but nevertheless an interesting study if how the ancients to modern scientists approached music.
· Temperament: How Music became a Battleground for the Great Minds of Western Civilization by Stuart Isacoff. Vintage Press (2003).  A very readable history of the equal temperament movement and the conflicts that it had amongst musicians, scientists and the clergy.  An enjoyable “read”.
· Science and Music by Sir. James Jeans.  Dover Press.  Originally written in 1937, this is a very readable, though somewhat dated book on the science of music.  Some difficult topics are reduced to the obvious by the author’s eloquence.
· How We Hear Music: The Relationship Between Music and the Hearing Mechanism.  By Hames Beament, The Boydell Press (2001).  Although Beament sometimes gets carried away with his discussions of how early music developed, this is a very readable and insightful book.  The sections on how the ear works are excellent.   No math!
· Musical Acoustics by Donald E. Hall.  Third Edition (2002) – Brooks-Cole/Thompson Learning Publishers. This is a more traditional and mathematical approach to the material but only uses College Physics as a background.
· This is your Brain on Music – The Science of a Human Obsession by Daniel J. Levitin – Dutton Publishers, (2006). A very easy to read book that delves into how your brain works with music.  A fun read!

Approximate List of Topics and Schedule

	Month
	Day
	Topic
	Lecturer

	Aug
	20
	Introduction, What is Music?
	B

	
	22
	Required Physics (Not too hard!)
	B

	
	24
	Required Physics (Not too hard!)
	B

	
	27
	Required Physics (Not too hard!)
	B

	
	29
	Waves I
	B,K

	
	31
	Waves II
	B,K

	Sep
	3
	Labor Day
	

	
	5
	Beats and Temperament
	K

	
	7
	Resonance
	B

	
	10
	Topics Due - Violin & Strings
	K

	
	12
	Bowing + Exam Discussion
	B

	
	14
	EXAMINATION #1
	

	
	17
	Rameau - Invention of Chords
	K

	
	19
	Air Columns
	K

	
	21
	Brass Instruments
	B,K

	
	24
	Woodwinds
	K

	
	26
	Woodwinds
	K

	
	28
	Pecussion
	B

	Oct
	1
	Percussion - Demo
	Guest

	
	3
	Piano
	K

	
	5
	Science of the Voice
	K

	
	8
	Science of the Voice
	K

	
	10
	EXAMINATION #2
	

	
	12
	How does the ear work?
	B

	
	15
	Pitch I
	K

	
	17
	Pitch II
	K

	
	19
	Loudness  (dB)
	B

	
	22
	Computer & Electronic Music
	Guest

	
	24
	Rom Acoustice
	B

	
	26
	Musical Storage Science
	B

	
	29
	Term Paper Consultations
	B,K

	
	31
	Halloween - Emotion in Music
	K

	Nov
	2
	Psychology of Music I
	K

	
	5
	Psychology of Music II
	K

	
	7
	Review Day
	B,K

	
	9
	Examination III
	

	
	12
	HOLIDAY
	

	
	14
	Music and the Brain [Papers Due]
	Guest or B

	
	16
	Microphones and Speakers
	Guest

	
	19-12/3
	Student Presentations
	

	
	
	FINAL Examination Period
	


Dr. Keith Koons

Dr. Koons has been a member of the UCF Music Department faculty since 1990. His teaching areas include clarinet, music appreciation, woodwind chamber music, and direction of the Early Music Ensemble.A native of Maryland, he received his training at the University of North Carolina, Chapel Hill (BME), the Manhattan School of Music (MM in clarinet performance), and the University of Southern California (DMA in clarinet performance). He has studied with such notables as Mitchell Lurie, Leon Russianoff, Robert Genovese and Donald Oehler. 

Dr. Koons is an experienced performer in orchestra, opera, band, and chamber music, as well as a veteran clinician and recitalist. He has performed as a member of the Arkansas Symphony Orchestra, the opera companies of Orlando, Arkansas, Annapolis, the Aspen Festival Orchestra, and many others. He has performed at clarinet festivals and academic conferences throughout the United States and Europe. As former Music Director and performer with the UCF-Orlando Shakespeare Festival, he composed and arranged music for the plays in a wide variety of styles. Currently Principal Clarinet in the Brevard Symphony Orchestra in Melbourne, FL, he also performs with the Orlando Philharmonic Orchestra and the Winter Park Bach Festival.
Dr. Jeffrey Bindell

Dr. Bindell began his professional career with Bell Laboratories doing research on some of the early integrated circuit memory “chips”.  His specialty was metal-semiconductor contacts and materials characterization and the laboratory that he managed gained an international reputation for excellence.  Most of his technical work involved scanning electron microscopy.  He retired from Bell Labs (at the time, Agere Systems) after 32 years.
Dr. Bindell would have been a concert pianist but he never learned to play the instrument.  But he did develop a lifelong interest (actually passion) for classical music of almost every genre’.  A parallel interest has been both the science/physics of music as well as a desire to understand why we like music (psychophysics).  This course fits well with both of his technical interests.  He also teaches both College and Engineering Physics and has, in the past, taught a graduate course at UCF in Scanning Electron Microscopy. 

An additional component of Dr. Bindell’s career is as  the director of techPATH, an arm of the Florida High Tech Corridor Council that is dedicated to providing science and technology programs to K-12 teachers so they might, in turn, interest their students in science or technology careers.  techPATH serves 23 Florida counties.  Dr. Bindell also has chaired a sub-panel for the National Academy of Sciences that evaluates technical programs at the National Institute of Science and Technology (NIST).

Policy Statement:  Students are expected to adhere to conduct rules established in The Golden Rule, available at http://www.goldenrule.sdes.ucf.edu/.
 
The University of Central Florida is committed to providing reasonable
accommodations for all persons with disabilities. This syllabus is available
in alternate formats upon request. Students with disabilities who need
accommodations in this course must contact the professor at the beginning of
the semester to discuss needed accommodations. No accommodations will be
provided until the student has met with the professor to request
accommodations. Students who need accommodations must be registered with
Student Disability Services, Student Resource Center Room 132, phone (407)
823-2371, TTY/TDD only phone (407) 823-2116, before requesting
accommodations from the professor.
 
This syllabus is subject to revision at the discretion of the instructor.
Enjoy the Course!
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