Eric Rangell : Background Information
I have been playing clarinet since 5th grade.  I also was in a Recorder Consort in middle school where I played Tenor recorder.  I learned piano and guitar in college, but majored in Business Information Systems, and started my career on Wall Street.  I took jazz piano lessons in the evening, which was very intensive on theory, and also studied classical music.  I started computer programming at age 13, and got interested in classical music by downloading computer programs that played it, and by entering sheet music into the computer to hear what it sounded like.  I later got interested in MIDI programming and wrote my own sequencer and step editing program, which helped me reach my goal of entering and listening to excerpts from multi-part classical scores, and popular tunes that looked interesting and had complex rhythm patterns in the sheet music.
As I continued my study I became interested in visualizing the music with graphics.  MIDI provides a lot of specific data about which notes are being played by which instrument and how loud each note is played, that can be used for creating graphics.  I started by displaying the notes being played on a piano keyboard with a number to indicate which MIDI channel was displaying the note.  I then realized that the channels could be better displayed as a series of vertical columns, so each instrument is separated, and the vertical axis could show the pitch, so instruments playing the same note would appear at the same vertical position.  I then decided to use color to represent the timbre of the instrument and the width of a rectangle to represent the volume of each note (known as “Velocity” in MIDI).  I was using the PowerTracks Pro sequencer (by PG Music, the same company that makes Band in a Box), and I found out that I could write my own plug-in for that program which would receive the MIDI input data, either from a MIDI file or a live performance on a MIDI instrument.  I studied their specifications and wrote a MIDI Monitor program that did what I wanted.  I posted it on Compuserve and soon got feedback from a few people around the world who liked it and suggested enhancements.  One useful enhancement came from Steve Malinowski, the author of a similar program which displays a piano-roll view of MIDI data.  He suggested that when notes turn off, there should be history trails which remain on screen for a short time and then fade out.  Demos of this program and other ideas for viewing MIDI data can be found on my website.  I feel that it is important for people to see these ideas and be able to freely use them to develop software that can potentially help deaf and hearing impaired people visualize pieces of music in real time, and give them a sense of the beauty that we hear in a well written composition.  I also feel that it is important for my ideas about technology for music education get out in the community because they can really help students by giving them the tools that let them practice and master topics at their own pace.
My job moved to Delaware in 1994, and ended in 2002 after a merger.  While I was out of work I decided to take a class in Music Technology at the University of Delaware.  I showed the professor the programs I had written and he told me about a project he was working on to develop an online music theory class.  For my final project I developed prototype programs that demonstrate how Java Midi can be used to create web pages which contain programs that let a student practice topics in music theory and get instant feedback about their progress.  I had the flexibility to be creative on this project, so I played around with using audio and MIDI feedback to make the practice fun.  I also gave the student the ability to change the MIDI instrument and other parameters to make the exercises harder or easier.  By doing these prototypes, the professors were able to secure funding for development of the course, and I was hired as a consultant to work on the project.  
The online class was developed by 4 people meeting at a local diner for breakfast to discuss the specifications for each module.  Then I worked on my own time (mostly at Starbucks) to build the modules.  I then posted the webpages on a test site for the professors to review.  When it came time to integrate the system, I found out that the university used mostly open-source software, so I learned Linux, Apache, MySQL, PHP, and Moodle, and then had to figure out how to make them all talk with my Java Applets.  
In 2004, podcasting started to emerge, and I soon found myself listening to podcasts to learn about educational technology.  It was Jeff Moore’s podcast “One Big Head” that introduced me to the power of Moodle: an open-source Learning Management System.  Jeff wrote patches to the Moodle code which make it more secure to comply with his school’s standards.  I corresponded with him and he posted one of my ideas: “Pretty Good Podcast Security” on his blog.  Jeff is currently doing leading edge work with podcasting and Moodle in Freehold, New Jersey.  Carl Franklin, a podcasting pioneer who currently manages many projects through his company: Pwop.com, also provided helpful suggestions about how to secure the RSS feed to protect the course content.
When the University of Delaware professors heard about podcasting, and how Duke University was giving iPods to all incoming freshmen, they asked me about it and I suggested that it could be used to customize the content for each student.  For students that need extra help, additional exercises can be sent to their specific RSS feed and they can pick it up with a Pod-catcher program and listen to them on their iPod.  RSS can also be used to send documents, powerpoints, spreadsheets, and any other type of file.  In order to make sure that only the specific student would be able to access the content of the podcast, I devised a mechanism for encrypting a key for the student and only delivering that content to the student’s podcatcher if the student is logged in.  This was a great idea but it was a bit too complicated at the time so it wasn’t implemented.
The professors then presented me with a different challenge.  The class had a sight singing unit where students had to record their singing and upload it to the website so the professor can listen to it and evaluate it.  I had wanted to use podcasting for this so the professor would be able to download the student’s recordings to his iPod.  However he found the use of a podcatcher too confusing, and preferred to go to the website and click each link to listen to the recording.  But this soon became a very tedious process.  The challenge was: Can the computer evaluate the student’s singing and give them feedback about which notes are out of tune?  This led me to research pitch detection algorithms and experiment with building my own.  I later learned about a product: Carry-A-Tune, by listening to a podcast from the consumer electronics show.  However, they needed a solution that would integrate with the class, so I continued my research into Fourier Transforms and Wavelets until I had a program that performed reasonably well under most conditions.  It is still a work in progress, to be further developed in a future release.

I would like to discuss some lessons learned that may help aspiring programmers who want to work in software development for educational technology:

· You will need to learn about the politics and bureaucracy of the school where you work because departments will fight to take credit for new ideas and all proposed changes have to be run up the flagpole through proper channels.  Find someone who has been there a long time to mentor you as you learn the ropes.  You need to be very patient with this process, and there will be delays before budgets and funding get approved, so you need to be able to stop and restart works in progress.
· You need to listen carefully to the teachers who will be using your software.  They may get very picky about minor things, but they are your customers, so you often just need to do whatever it takes to give them what they want.
· Funding often comes from grants, therefore fixed price contracts will be offered.  This means that you won’t be able to bill for your time and materials.  However, you may be able to submit expense reports to get reimbursed for expenses directly related to the project.  If you believe that the project is innovative or may lead to future opportunities, it may be worth your time to take the contract to get the experience and grow your capabilities.

· Teachers need your help to think creatively about alternative technology solutions, and many will be resistant to change.  You need to be able to translate technical ideas into concepts they understand, and gently guide them along by delivering incremental improvements that they can test.  Listen to their feedback.  Hide the technical details about what happens under the hood.

· Develop a strong working relationship with the IT department that supports the school.  You will need them to set up equipment, configure servers, install software, and help you diagnose problems.  Be precise about what you ask for and follow their procedures.  Give them plenty of lead time for any changes.
· You always need to keep your cool, especially when problems occur.  Always be professional in your correspondence.  Keep track of all change requests using a system that works for you.  Keep people informed about your progress and what you are doing to fix problems.
· Keep learning!  Podcasts are a great way to learn about new technologies that you will need to use in the future.  Put them on your iPod and take a walk or go to the gym.  You need to take care of yourself first and manage all the demands on your time.

