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We are integrating BlueJ into a multimedia framework designed to introduce Java and object-oriented programming to first year students.  CIMEL is a multimedia framework for Constructive and collaborative, Inquiry-based E-Learning supplementing computer science courses (see http://www.cse.lehigh.edu for details).  New multimedia modules, implemented in Flash and playing through high-speed connections on the  web, feature audio narration, animation, simulations, quizzes, and constructive exercises. For CS0/1, we began revising both the manuscript and multimedia of The Universal Machine: A Multimedia Introduction to Computing (McGraw-Hill 1998), tentatively re-titled The Universal Computer: A Multimedia Introduction to Computer Science and Problem Solving in Java (Blank, Barnes and Kay 2002).  As the new title suggests, the new material introduces Java (instead of C++).   A first draft of the new textbook was completed during the summer of 2001 and an alpha version of the multimedia was completed in time for use in the fall of 2001.  During the fall semester, students in the Introduction to Computing course at Lehigh University began using the new material, with five of the six proposed chapters introducing Java programming and all ten other chapters on problem solving, software engineering and the breadth of computer science.
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Figure 1: Screen Capture from The Universal Computer
Figure 1 illustrates several features of the CIMEL multimedia framework.  The user interface gives the user access to various tools, including the “explore” (emerging trends) and “collaborate” tools under development for this project, as well as the BlueJ and JavaEdit programming environments.  An ActiveX control lets the Flash page access these tools securely. 

Multimedia personae model a community of learners and instructors.  The personae include a professor, teaching assistant (shown here), a reference librarian, and two students. In addition to graphical images, they speak in audio and/or text boxes.  These personae model students and teachers studying material together, working through interactive and constructive exercises, and suggest exploratory research on relevant topics using online information.   In Figure 1, the TA persona is explaining the concept of classes and objects.  Previous screens introduce the BlueJ environment and ask the student to begin looking at the shapes project in BlueJ.  Subsequent screens guide the user through a study of the shapes project in more detail.  
One type of constructive exercise involves the review, modification and development of actual programs in a programming environment.  The user interface lets the user invoke BlueJ, with a parameter that loads a particular project.  In figure 2, after presenting material on using arrays to generate bar graphs, the TA persona asks the learner to try out a program.   On this screen, the “bluej” button has been overloaded to specifically load BarGraph.java into BlueJ. 
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Figure 2: Using the tools menu to access a Java program in BlueJ

After the learner has experimented inside a programming environment, subsequent screens ask questions about the material, then challenge the learner to make changes to the program or create a new program similar to this one.   Preliminary results suggest that integrating BlueJ with multimedia lessons, interactive exercises and problems in context, mutually reinforces learning.  We plan to conduct further studies with a beta version of our software next fall.
�








