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Computer science and other technical fields have done a poor job of attracting women and underrepresented minorities. The statistics on 50% or higher withdraw and failure rates in first CS courses and on percentages of women in CS in the teens bear this out.  Recent reports, such Tech Savvy by the American Association of University Women and the book Unlocking the Clubhouse by Margolis and Fisher, paint a picture of the problem and point toward a solution.  Computer science classes traditionally overemphasize issues such as problem abstraction and speed of solution, due to what was important historically.  With the speed of processors today and the wide range of applications for computers in society, CS courses might be more attractive if they instead emphasized applications of computing and creative, social experiences with computing.

We have been testing this hypothesis with a new course at Georgia Institute of Technology, Introduction to Media Computation.  The Media Computation course is a CS1 (ACM/IEEE Computing Curriculum) course in which students learn to program in the context of learning how to use the computer for communication, as opposed to calculation.  Students learn to create Photoshop-like filters, splice sounds, reverse and speed-up and slow-down sounds, find content in Web pages, generate Web pages, and implement Pleasantville kinds of movie special effects. The Media Computation course fulfills the Georgia Tech requirement of a course in computing, but is aimed specifically at the non-CS and non-Engineering majors.  It’s required of students in Architecture, Management, and our liberal arts school, the Ivan Allen College. The course makes extensive use of a Web based collaboration system (http://coweb.cc.gatech.edu/cs1315) to address the misperception of computing being only a “loner” activity.

The results in our first offering of the course during Spring 2003 have been remarkable.  The course had 120 students enroll, with 2/3 of the students female.  (Georgia Tech has a total female undergraduate enrollment of 28%.)  By drop day, only two students had dropped (both male), for the highest retention rate we’ve ever had in an introductory programming course.  On a midterm survey, 97% of the students in the Media Computation course agreed with the statement “Are you learning to program?” compared with 88% in our traditional CS1 course.  When asked what students like about the class, the students affirm that we’re succeeding at creating a course that students recognize its applicability, even among non-CS majors: (All of the quotes below are from female students.)

· “I like the feeling when I finally get something to work.” 

· “Very applicable to everyday life.”

· ‘I dreaded CS, but ALL of the topics thus far have been applicable to my future career (& personal) plans- there isn't anything I don't like about this class!!!”

· “When I finally get a program to work like I want it to.”

· “The professor answers questions in class and online and is concerned about our success in the class. He also seems to understand that most of us are not engineers and most likely won't do straight programming in the future- just the way of thinking is important.”

· “Collaboration! If I can't figure it out, I can ask for help.”

· “Collaboration. It helps to have more than one person to explain concepts; helps them sink in more.”

When we ask students “What is something interesting, surprising, or useful that you learned?” we found that students were buying into the relevance of the course and even finding the computer science interesting (again, all female respondents):

· “The most useful things I have learned are the basics about computers and pictures/sound. I think when we learn HTML- that will be interesting and useful to real life applications.”

· “Just general concepts about programming. It's pretty logical, sort of like in math, so it's understandable.”

· “Programming is fun and ANYONE can do it!”

We now would like to explore taking the class to the secondary school level. Several studies suggest that the pipeline of women scientists “leaks” at many places, from elementary school through undergraduate.  We note that, for computer scientists, high school is a particularly severe loss.  Few Georgia high schools offer computer science courses other than the lower-level courses offered through the “career technology” vocational program, and, on the other extreme, the programming-heavy AP computer science course.  There is nowhere for the college prep diploma students to explore computer science in a fun, relevant, but rigorous, manner.  We are working with Atlanta area school districts (especially Fulton and DeKalb counties) and have identified where an elective, enrichment-oriented computer science course modeled on our Introduction to Media Computation might fit.  

We propose:

· Developing a set of course materials appropriate for teaching a year-long, secondary school level introduction to computation through media, with a particular aim of attracting and retaining females.

· Creating professional development for secondary school teachers who might be teaching this course.

· Providing on-going support as the teachers teach the course, and to iteratively improve the course based on their experiences.

· Assessing the impact of the course, on learning, motivation, and retention of female students.

· Disseminating the course to the national audience.

