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Course Title: Introduction to the Physics of Musical Sound
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Justification

Please describe how the course will address criteria for Perspectives on the Liberal Arts and Sciences courses.

Be sure to include an explanation of the course’s specific learning goals for students to make a connection between these
and the general criteria for Perspectives courses.

This course is designed to be comprehensible and interesting to students without a physics and/or music background.
The material is divided into sections: first is a discussion of the physics principles needed, including wave phenomena.
Next: a discussion of the human hearing system. Next: a discussion of pitch, loudness and timbre, measured both
objectively and subjectively, and discussed in terms of physics and the biology of the inner ear. Next: a discussion of
consonance, dissonance, types of chords, modes, listening analytically vs. listening synthetically, etc. Next: a
discussion of the theory, practice and mathematics of tuning and temperament. Next: the history of stringed
instruments and a discussion of the physics of modern strings. Then the same is done for brasses and woodwinds.
Finally, a discussion of the development and physics of the organ and the piano. A lecture outline, with spaces for
notes, extensive pictures and web links, are posted on CUNY Blackboard. There is a myriad of demonstrations and
recordings to illustrate and explain.

1. The course discusses how scientists and mathematicians work to explain music: from Pythagoras' monochord to
Helmoltz investigations into the nature of sound and sound-producing instruments; from the Pythagorean discovery of
octave ratios to the different temperaments used through the Renaissance, Classical period and modern times.

2. The course discusses the historical development of instruments and places them in context: religious, military,
entertainment. We also discuss the change in temperament and how it affected the music of the time, and how the
principles are applied to such diverse areas as car mufflers, highway sound barriers, building recording studios, etc.

3. The student should come away with an appreciation of the physics and math behind music and devices that create
music; Bernoulli's principal, standing waves, etc. are taught and applied.

4. Some discussion is devoted to non-European instruments and tuning systems.

6. Students are encouraged to do an oral (or, if they prefer, written) presentation of some aspect of physics and sound
that was not presented in class. In the past, students have done reports involving speech, instrument construction,
teaching techniques, hearing, etc.

7. Development is stressed throughout the course; the evolution of instruments (including discussions of instruments no
longer commonly used, such as the krummbhorn, rackett, buisine, rebec, etc.; the effect of rising pitch levels on music
and instruments; etc.

Criteria Checklist
Please be sure that your justification addresses all three criteria 1-3, below. For criteria 4-8, please check all that apply
and discuss these in your justification.

A Perspectives course must: In addition, a Perspectives course will, where appropriate to its
discipline(s) and subject matter:
1. Be designed to introduce students

to how a particular discipline creates 4. Be global or comparative in approach.

knowledge and understanding. 5. Consider diversity and the nature and construction of forms
2. Position the discipline(s) within of difference.

the liberal arts and the larger society. 6. Engage students in active inquiry.

3. Address the goals defined for the 7. Reveal the existence and importance of change over time.

particular Area(s) of Knowledge the

course is designed to fulfill. 8. Use primary documents and materials.
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Course Materials, Assignments, and Activities

Please provide an annotated list of course readings and descriptions of major assignments or exams for the course, as well
as distinctive student activities that will engage students in working toward the course goals discussed in the course
description and/or justification.

Please include the author and title for each reading or text, along with a short description providing information about how
the reading will contribute to course goals.

Textbook: The Science of Sound by Rossing, Moore and Wheeler. Readings assigned: chapters 1-7, part of chapter 8,
chapters 9-12. This excellent text contains enough material for a two term course; it provides reinforcement and
enrichment to the lecture material

There are two exams and a final exam. Each exam is approximately half multiple choice, and half questions that require
a sentence or two of explanation.

A project is optional (but is done by a large majority of the students in the class); students are asked to pick a topic
related to sound and physics or mathematics; a prospective topic is reviewed by me before the student does the bulk of
his or her research.

Assessment

Perspectives courses must be recertified every five years, and we are seeking ideas for how to best carry out this
assessment. What forms of evidence that the course is meeting its goals as a Perspectives course would be appropriate to
collect for this course during the next five years? How would you prefer assessment to be conducted? How might
evidence of effective teaching and student learning be collected and evaluated?

| have always thought that the best way to evaluate a teacher or a course is to interview students; a considerable
sample of the students in the course is needed to get a fair evaluation. Of course, there are student evaluations,
though this is a self-selected sample and is not as reliable as interviews. Also, | have saved all my final exams and
they can be used as an assessment as well. For several years, the physics department has carried out its own
assessment via an on-line evaluation. Near the end of each term, we distribute forms asking the students in the class
to log into a special site and evaluate the teacher(s) of each physics course.

Administration

What process will your department develop to oversee this course, suggest and approve changes, and conduct assessment?
Who will be in charge of this process? Also indicate whether the course will be primarily taught by full-time or adjunct
faculty, or by a combination of the two types of instructor.

The lab CLT's have been instrumental in helping design demonstrations for this course, and will continue to do so. The
chairman of the Physics department has continually had discussions on questions of curriculum and possible
improvements.

This course was originally taught by professors who have since retired. | am adjunct faculty; | taught Physics in high
school for thirty-seven years (and taught at Queens college and Brooklyn College for almost 20 of those years), and |
have been teaching three to four physics courses each term since my retirement in June 2007. Using their notes, |
developed the syllabus and material for this course, and first taught it in the FAIl of 2000.

In the Physics department: when a new teacher is assigned to a course, a meeting is arranged with the old teacher to
discuss the curriculum, text book selection, etc. In the future, this discussion will include PLAS goals and options for new
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