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Summary  
Our research into "Interdisciplinary Music Technology Curriculum Design and Implementation" 
successfully resulted in a new curricular area of emphasis for Rollins College's Computer 
Science and Music majors. The new curriculum provides a study of the concepts and 
methodology employed in digital sound production. Three new Music Technology and Sound 
Recording courses were developed, approved, and taught during the 2009-2010 academic year.  
An existing Music Technology course was modified and integrated into the new emphasis area. 
Two existing Computer Science courses, along with an existing Physics course, were also 
adapted to satisfy the goals of the new curriculum.  Our new area of emphasis was implemented 
nearly one year ahead of the proposed schedule. As a result of this project, we now plan to move 
forward with the creation of an Interdisciplinary Minor for our new curricular program. We plan 
to present this to our Academic Affairs Committee for review and approval in Fall 2010. 
 
Project Goals and Objectives   
Rollins College's two principle investigators originally proposed to research the development of 
an Interdisciplinary Music Technology curriculum.  We have observed over the past several 
years numerous students who are double majors in both Music and Computer Science – yet we 
did not have a set of courses that focused on the blending of their interests.   Therefore, we 
proposed to identify the requirements for an interdisciplinary curriculum that would allow 
students to explore the overlap of these two disciplines.  We believe that liberal arts colleges 
with their emphasis on interdisciplinary studies are uniquely positioned to offer their students an 
opportunity to study the concepts and techniques used with sound systems and music production. 
 
Due to the interdisciplinary nature of our research goal, we established multiple objectives for 
our investigation. Our prior knowledge with this topic focused our initial project objectives on 
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the following areas: 
• Music and Sound Recording: investigate the existing music technology and sound 

recording courses in the Rollins’ Music Department to identify those courses that may 
contribute to the new curriculum 

• Software Development: investigate the existing software development courses in the 
Rollins’ Computer Science Department to identify potential, supporting courses 

• Acoustics and Electronics: investigate the existing courses in the Rollins’ Physics 
Department for potential courses 

• Interdisciplinary Courses: investigate other departments at Rollins for existing courses 
that could contribute to our goal. Our initial belief was that the Theater and Critical 
Media Studies Departments would have supporting courses. 

• New Course Development: after the above investigation was complete, identify any new 
courses that would be required to satisfy the curricular goal as well as which department 
would be involved in new course development 

• Equipment, Software, Facilities: investigate the current state of the equipment, software, 
and physical spaces in the Music and Computer Science Departments for updates 
necessary to meet the curricular requirements. Initially, we identified the following 
equipment as necessary: 
∗ Neumann D-series Microphones, KM184 
∗ RME DMC-842 8-channel AES 42 digital microphone computer interface with a 

MADI option 
• Capstone Course: investigate the effectiveness of a capstone course 

 
Our goals were not substantially revised during our research/development period.  However, 
after reaching our conclusions on the new curriculum, we recognized that our anticipated 
equipment needs would be better met with a complete multi-channel sound recording system.  
Because of rapid technological development and market place conditions, we were able to 
increase the proposed equipment capabilities and purchase a complete multi-channel system.  
The grant’s budget, however, was not exceeded when the equipment was acquired.  Rollins 
provided more than three times the grant amount to see that facility updates, including an audio 
control room, are completed by the beginning of 2010-2011 academic year.   
 
Discussion  
Our motivation for this research came from our observation that over the past several years many 
of our students were double majors in both Music and Computer Science. However, we did not 
have an integrated course of study that offered these students an opportunity to study the 
intersection of the two disciplines. After hiring a new faculty member in the Music Department 
(one of the Principle Investigators), the necessary “critical mass” of faculty talent and interest to 
pursue this particular curricular goal was achieved. The authors consider the term, Music 
Technology, to be only a working title for the overall curriculum that we developed. We plan to 
create a more liberal arts oriented title for the program in the near future. 
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Our pre-proposal activity revealed that while Music Technology is a major/minor at many 
institutions, it was not a common course of study within the Associated Colleges of the South 
(ACS). Only Birmingham-Southern and Furman had any curricular offerings in this area. This 
fact led us to apply for this grant to investigate both the establishment of an interdisciplinary 
curriculum at Rollins as well as how to provide guidance to other ACS institutes that may want a 
similar program.  
 
We began our research by identifying the kinds of courses typically included in a curriculum for 
the music technology area. We identified that courses for a Music Technology curriculum 
needed to be offered in the following areas with the noted objectives. 
 
Digital Music Technology 
Our initial plan was that we would need the following three digital music oriented courses 
introducing the noted software packages: 

• Music Notation and MIDI – using Finale and Digital Performer software 
• Digital Audio – using ProTools, Logic, and Acid software 
• Synthesis and Advanced MIDI – using both software and hardware synthesizers, 

Reason and Reactor with Digital Performer, ProTools, Logic, and Acid software. 
The desired student learning outcomes from this Digital Music Technology sequence include the 
knowledge of, vocabulary, and methodologies to use computers to create, compose, and arrange 
music compositions. We expect that students should be able to analyze and solve technical issues 
involved with the associate software packages. Students should be able to synthesize and apply 
concepts from this course sequence to new compositional tools and systems. 
 
Sound Recording 
We also initially identified three courses to cover the required concepts in Sound Recording: 

•  Introduction to Music Recording and Production 
•  Stereo Recording Techniques 
•  Multi-track Recording and Mixing Techniques 

Learning outcomes for the Sound Recording courses include the knowledge of, vocabulary, and 
methodologies to use microphones, small and large format mixing consoles, signal processors, 
and analog and digital recording systems. Students should be able to demonstrate proficiency 
with current, industry standard, hardware and software systems for sound recording. In addition, 
students should be able to diagnose and resolve technical issues relative to sound recording as 
well as be able to synthesize and apply their conceptual knowledge to new recording systems. 
 
Software Development 
Due to the software-based nature of the systems used in the Digital Music Technology and 
Sound Recording courses, we determined that students needed to have a solid grasp of the 
concepts and skills required to develop software. The following two courses were identified as 
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being capable of solving this objective: 
•  Introduction to Computer Programming 
•  Data Structures 

These courses explore the methodology for developing software programs using the Java 
programming language. Student outcomes include understanding the concepts underlying class 
design and definition, memory usage, flow of control constructs, and array data structures. In 
addition, students should understand algorithmic development and software development and 
testing methods. 
 
Physics 
We initially identified that the following courses, typically taught in the Physics Department, 
would benefit students’ overall understanding of the proposed curriculum: 

•  Acoustics 
•  Introduction to Electricity and Electronics 

Student learning outcomes would include the knowledge of the physical properties of sound as 
well as signal flow and circuit theory as applied to both analog and digital audio devices. 
 
Interdisciplinary Electives 
Because of the broad nature of Music Technology as a discipline, we initially envisioned elective 
courses from the following areas: 

•  Live Sound for Theater and Concerts 
•  Creating Electro-Acoustic Music 
•  Video Editing 
•  Audio Recording for Video 
•  Music Production 

We believed that offering these electives to the Music Technology curriculum would offer 
students an opportunity to explore the unique aspects of the discipline. 
 
Capstone Course 
Because we were investigating an interdisciplinary program, we planned to have a capstone 
course.  This project-oriented course would provide students with an opportunity to witness the 
full spectrum of concepts involved in the new curriculum. 
 
During the project we discovered that we had initially planned enough courses to have a 
complete major as opposed to an interdisciplinary minor or concentration. Discussions with our 
Department Chairpersons as well as with the Chair of the Academic Affairs Committee revealed 
that a minor, containing 6 or 7 courses, was the maximum size that could be approved. 
 
Our final curriculum for an Interdisciplinary Music Technology emphasis and potential 
subsequent minor includes the following courses. Note that these courses all now exist within the 
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Rollins College catalog. The individual syllabus for each course is contained in the Appendix. 
 
Music Department 
The following courses provide the requirements identified about for both the Digital Music 
Technology and the Sound Recording categories: 

•  MUS 190 – Introduction to Music Technology 
•  MUS 388 – Advanced Music Technology 
•  MUS 286 – Introduction to Sound Recording 
•  MUS 386 – Advanced Sound Recording 

MUS 386 was first taught Fall 2009 as a special topics course and was approved as a permanent 
course during that term.  MUS 388 was first taught Spring 2009 as a topics course in anticipation 
of this project, and taught again Spring 2010.  MUS 286 had previously been taught as a special 
topic several times, was modified and approved during Fall 2009, and taught both Fall 2009 and 
Spring 2010 under the modified curriculum.  MUS 190 was an existing course that was modified 
to fit the needs of our new emphasis area and taught during both Fall 2009 and Spring 2010.   As 
a result of this grant project, each course was developed into a permanent course and approved 
by the Academic Affairs Committee (AAC) in Fall 2009.   
 
Computer Science 
The following courses provide the necessary concepts, knowledge, and skills to support the 
Software Development topics: 

•  CMS 167 – Introduction to Computer Programming 
•  CMS 170 – Computer Science Principles I 

Both of these are existing courses, however the CMS 170 course was modified slightly to expand 
the coverage of an array of data structures to include topics and lab activities on digital sound 
storage. 
 
Physics 
The following course exists within the offerings of the Rollins Physics Department and will 
satisfy the Acoustic requirement: 

• PHY 115 – Physics of Musical Instruments 
 
In order to stay within the constraints typically imposed on a minor at Rollins, we decided to 
move forward with the new curriculum with the seven courses (maximum allowed) identified 
above. Therefore, plans for a course in electronics as well as the capstone course were 
eliminated. In addition, plans to include additional interdisciplinary courses have been put on 
hold until the minor is approved and taught. 
  

The Interdisciplinary Music Technology course sequence is the following:  Intro to Sound 
Recording, Intro to Music Technology, Advanced Sound Recording and Advanced Music 
Technology.  Science courses to be taken concurrently are Intro to Computer Programming CMS 
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167, the second programming course, CMS 170, and PHY 115 – Physics of Musical Instruments. 
These seven courses present the body of knowledge required to address the methodologies and 
theory used in the field of music technology.  This knowledge is designed to be useful well into 
the future, as it is not based on any specific hardware or software.    
 
Evaluation/Assessment 
Assessment of the new curriculum will entail a multi-year process using Rollins’ existing 
Course/Faculty Evaluation system. Students perform evaluations of their courses using this 
system at the end of each term. Since we have already taught all of the courses included in the 
new curriculum, we already have assessment data now. The critical courses are the new Music 
Department courses that were taught for the first time during the 2009-10 academic year.  
 
The evaluation of the new Music Technology courses were as follows: 
• Music Technology Courses Spring 2009 Averages:  Course 4.63, Professor 4.81.  (College 

averages:  4.17 & 4.34.) 
• Music Technology Courses Fall 2009 Averages:  Course 4.22, Professor 4.56.  (College 

averages:  4.12 & 4.3.)  
• Music Technology Courses Spring 2010 Averages:  Course 4.55, Professor 4.64.  (College 

averages:  4.22 & 4.39.)  
As you can see by comparing with the college averages, the new courses were well-received by 
the students.  
 
When we produce our first graduating class, we will meet individually with each student to 
obtain feedback to assist us in evaluating the program as a whole.  
 
Institutional Impact 
Our new area of emphasis has explored a collaborative partnership between the departments of 
Computer Science and Music at Rollins.  This partnership has successfully created an applied 
practical approach to the integrated study of several disciplines that is consistent with Rollins' 
liberal arts mission.  This program was proposed in response to existing student interests, and has 
successfully addressed their desires as evidenced by the positive course evaluations.   
 
There will be minimal impact on the faculty, because all of the courses for the program now exist 
and have been taught.  Students in both our traditional degree track, Arts & Sciences, and 
evening Holt School programs, will be able to take this program.  Our new emphasis area will 
provide Admissions with another student recruitment tool.  Our emphasis and potential minor fits 
well within our existing Computer Science and Music majors.  To support the program, a new 
Sound Control Room in our Keene Music Building is in the final stages of completion, and will 
be operational by the Fall 2010 term.  
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Lessons Learned 
An obvious lesson learned is that development of an interdisciplinary curriculum requires “buy-
in” from the Chairs of all departments involved in the curriculum. Depending on the 
management style of the institution, this may or may not be a serious issue. At Rollins, we had 
strong support from the chairs of both Computer Science and Music departments before we 
began our investigation. Throughout our research activity we provided updates to both Chairs to 
keep them both informed of our progress and ideas as well as to ensure their continued 
acceptance of the curriculum we were developing. This was especially critical when we realized 
that the number of courses we originally identified may be more than would be acceptable to the 
Academic Affairs Committee (AAC), the governance committee at Rollins responsible for all 
curricula changes, as well as the faculty as a whole.  
 
The early inclusion of the governance committee responsible for the curricula was another lesson 
learned. As mentioned earlier, we had originally planned too large a curriculum for what 
constitutes a minor at Rollins. We met with the Chair of the AAC individually to discuss our 
plans prior to submitting a proposal to the full AAC. This meeting clarified for us the number of 
courses that typically are acceptable for an interdisciplinary minor and led to our re-structuring 
of the curriculum to only seven courses. In addition, the meeting with the Chair of the AAC 
identified where in the curricula our new program would best fit. Instead of being a minor in the 
Math Department, our new curriculum would be placed with the several interdisciplinary 
programs already existing in the Rollins curricula. 
 
Our final lesson learned is that naming this program is more difficult than it appears. We have 
used “music technology” as a working title but never felt that it was the proper title. Our 
discussions with others have affirmed our feeling. We need a “more liberal arts” title for our new 
program that would fit with our other interdisciplinary programs.  
 
Financial Report 

 
 

 
Future Plans 
Our next activity is to present our new curriculum to the full AAC in the Fall. After meeting their 
requirements, our new interdisciplinary program (with a new name), will be incorporated into the 
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Rollins curricula. All interested students have been advised that the program is coming, and since 
all of the courses currently exist, the students have been making progress toward completing the 
program during the past academic year. We are hopeful that with a formal announcement about 
the program we will increase the number of both existing and new students studying this new 
area. 
 
Originally, we had planned a multi-day workshop to assist colleagues at other ACS institutions 
with developing similar programs. However, given the current fiscal environment within higher 
education, a multi-day workshop may not now be economically feasible.  We feel that our work 
resulted in an easily understood approach to establishing an interdisciplinary program involving 
Computer Science and Music. We hope that we will be able to disseminate our findings to others 
with this report and follow-up through direct communications with any interested colleagues. We 
have also considered hosting a Webinar on our research.  
 
Over the next two academic years, we plan to closely monitor student assessments of these 
courses as well as the new interdisciplinary program to gain insights on possible improvements. 
As is typical with a new program, we fully expect to find that some of our ideas do not result in 
the outcomes we currently expect. After we graduate our first students from the program, we will 
do a complete assessment using their feedback to determine appropriate modifications.  
 
Appendix 
 
Attached are individual syllabi for each course within the new program. 
 
 



















































Syllabus CMS 167 – Intro to Programming 
 

Fall, 2009 
Instructor:    
Office:   Bush 366D, ext 2682 
Email:    
Home telephone:  
Office hours:  Tentatively, 8:00 a.m. – 11:00 a.m. MWF, 8:00 – 9:30 a.m. TTh 

Please feel free to stop in at other times; if my door is open, I’m 
happy to talk to you. 

 
Text: 
Introduction to Computing & Programming with Java, A Multimedia Approach, Guzdial 
& Ericson, Pearson Prentice Hall, 2007. 
 
Why learn to program and, in particular, to write programs to manipulate media? 
 

• You may decide to be a computing professional.  In that case, it is useful to know 
how to program and learning to program in Java in the media domain carries over 
easily to other languages and other domains. 

• Even if you are only a user of digital media applications, it’s helpful to know 
something about how they work.  Furthermore, most such applications are 
programmable. 

• There might be times when your applications can’t give you exactly the effect you 
want and you need to take complete control and do it yourself. 

• More comfort and facility with computers in general. 
• Programming is an outlet for creativity.  As your book says, “The computer is the 

most amazingly creative device that humans have ever conceived of.  It is literally 
completely made up of mind-stuff.” 

• Programming has the potential to change the world!  How else can we map the 
spread of AIDS among populations, send robots into space or under the oceans, 
predict the results or maybe even the cures for global warming, map genomes, etc. 

 
Learning goals: 
 
You will learn 

• The fundamentals of programming such as what a program is, how a variable 
relates to memory, selection and looping constructs, simple data types, objects 
and methods, message and parameter passing, array, scope and lifetime, testing 
and debugging; 

• to design, implement and test simple methods   
• the fundamentals of digital media such as how pictures and sounds are stored and 

manipulated;   
• that programming is a social activity and a program is meant for people to use; 
• to recognize well-designed algorithms.  



 

  

Syllabus 
COURSE INFORMATION 
 
Course: CMS 170 (CS Principles I)    Term: Spring 2010 
 
Instructor:          Office: Bush 366E         
 
Class hours: 2:00 – 2:50pm MWF   Location: Bush 362 
 
Lab hours: 2 – 3:30pm Tuesday   Location: Bush 222 (Mac Lab) 
 
Office hours:  11:00am - 1:00pm   MTWF            **Available other times by appointment** 
 4:00 – 5:00pm         MW  
 
Telephone:      Office Ext 2681    E-mail:  
 
Web Site:   blackboard.rollins.edu (login page) 
 
LEARNING TOOLS: 
 
Course Description: 
Develops discipline in program design, problem solving, debugging, and testing, with an introduction 
to data structures. Topics include: abstract data types, complexity analysis, and recursion. Basic data 
structures (queues, stacks, trees, and graphs) and transformations (sorting and searching) are introduced 
as representative of the fundamental tools that are used to aid in software development. An object-
oriented language is used to construct programs of moderate size. Includes a laboratory experience. 
Pre-requisite: CMS 167A/B. 
 
Course Rationale: 
CMS 170 continues building a foundation for the study of computer science using the Java 
programming language. In addition to improving your Java skills, the course emphasizes the use of 
data structures to improve a program’s efficiency as well as the use of test cases to improve 
understanding of a program’s design. 
 
Course Goals: 
At the completion of this course, you should be able to: 

1. design and develop complete object-oriented programs using the Java programming 
language. 

2. successfully use the major data structures to improve program efficiency. 
3. utilize the Java reference material to identify pre-built components to incorporate into 

applications. 
4. understand the use of Java test programs to increase program reliability as well as insight 

into its design. 
 



PHY 115  Spring 2010 

Course Syllabus 
PHY 115 

The Physics of Musical Instruments 
Spring 2010 

 
 
 
Course Information 
 The class meets MWF 11:00 – 11:50 a.m. in Bush 129. 
 
Professor  
  
 Room 111, Bush Science Center 
 Phone:  
 Email:  
 
Text  

The text for the course is The Science of Sound, 3rd ed., Rossing, Moore and 
Wheeler, Addison Wesley: San Francisco, 2002. 
 
Course description 
 This is a course in Natural Philosophy. The course goals are philosophical in 
nature, and students will be required to demonstrate their ability to think critically about 
scientific issues:  the simple recall of knowledge will be necessary, but not sufficient, to 
succeed in this course. During the course, we will investigate methods of studying natural 
phenomena using the field of musical acoustics as a vehicle. Within the context of 
learning about acoustics we will investigate the methods of inquiry necessary to gain an 
understanding of natural phenomena. 
 
Course Objectives: 

The objectives of this course are to assist students in gaining an appreciation of 
the natural sciences, help them to develop an inquisitive mind, and to foster a desire for 
life-long learning about the natural world. Additionally, this course will help students 
prepare for active citizenship in a global society by developing the critical thinking skills 
necessary to evaluate and participate in discussions of scientific and technical issues. 
 
Course goals  

The P general education requirement is satisfied by taking this course. The 
requirements specify that after taking the course the student will be able to: 
 

• Demonstrate knowledge of scientific principles, and paradigms or models at the 
appropriate level of analysis 

• Evaluate hypotheses using empirical evidence. 

• Find, analyze and evaluate scientific material, which may include quantitative and 
qualitative data, to make an informed decision. 
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