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Assessment

Overall Evaluation of Course

(Provide one or two statements providing a summary evaluation of the course.  For example:  "The course was assessed and appears to be meeting all of its objectives and outcomes")

The course was assessed and appears to be meeting all of its objectives and outcomes. However, the outcomes need to be updated based upon recent assessments and corresponding course revisions made for Fall 2002 to teach more I/O related programming and introduce co-programming using assembly language and a high level language.

This was based upon the industry advisory committee (Embedded Systems Curriculum Gap Analysis) recommendation that while assembly languages are more efficient in writing I/O related programs closest to port management, high level programming languages are more efficient in writing processor-memory related programs. Co-programming could optimize the programming productivity.

Best Practices, Innovations, Outcomes Most Successfully Realized

(Include examples of items that are worthy of notice and sharing with other faculty)

The CSE 225 curriculum was revised to reflect the new emphasis on I/O programming and the new content was first offered in Fall 2002. A major change was to move from 6800 programming language and 68HC11-based laboratory platform to 68000 programming language and 68000-based laboratory platform.  The motivation for this change in platform was that  68000-based processors are widely used in embedded systems and pervasive applications like PDAs (Personal Digital Assistants). 

The curriculum changes enabled the department to use embedded systems in our laboratory and to teach co-programming using assembly language and a high level programming language, to expose our students to latest technology, and to be better prepared for the later embedded system-related courses in the department. 

Students were well motivated and excited to learn the 68000 processor, its language and their applications.

Opportunities for Improvement, Weaknesses

(Document problems identified and suggest solutions in the next section)

The department was unable to allocate budget in time to purchase the software and hardware for the laboratory for Fall 2002. The instructor used a free Demo version of CodeWarrior in the lab, and a Palm PDA Emulator to implement the required laboratories in Fall 2002. The problems reported/experienced were:

· The Demo version of the CodeWarrior has a code size limit. The sizes of several students' last programming projects exceeded the limit and we were unable to execute the code.

· Most students could only use software emulator on a PC screen to do their projects. A number of students used their own PDAs. However, there were some differences between the emulator and the real PDAs, especially, there were different makes and different versions of PDAs. The instructor couldn't anticipate and solve problems students encountered when they used their own PDAs.

These two problems have been solved for Spring 2003. The college allocated special funding to purchase the necessary software and hardware. CodeWarrior IDE and hardware PDA’s for the laboratory have been ordered.

There was insufficient TA support for the classes. CSE / EEE 225 classes had 110 registered students in Fall 2002.  The course had only 20 hours of TA plus 30 hours of graders. Students complained of insufficient TA support. 

The situation in Spring 2003 is slightly better.   30 hours of TA plus 20 hours of grader support has been assigned.  However, the size of the class has increased from 110 to 125.

Due to the completely new course material and new lab environment, the instructor has to spend much of the time in preparing both lectures and lab assignments. In Fall 2002 only six programming assignments were given to the students. Programming assignments are being increased for Spring 2003.

Recommendations

Instructor

· The course outcomes need to be revised.

· The Objectives & Outcomes matrix needs to be updated.

Department Resources

· Maintain sufficient TA hours so that more lab sessions can be scheduled.

· Try to keep one TA who is not new to the course.

· Maintain sufficient grader hours so that assignments and programming projects can be graded properly.

Curriculum Changes

The following revised course objectives and outcomes are recommended:

1.
To develop an understanding of basic computer organization.

· Students will understand the major components of a computer, the execution steps of instructions and the hardware components used in each step.

· Students will be able to write pseudo assembly code on different architectures, e.g., accumulator, stack and load-store architectures.

· Students will understand data representation, instruction set, addressing modes and register organization.

2.
To gain an understanding of the relationship between computer hardware and machine code/assembly code.

· Students will be able to use complex software development tools to assemble programs, test and debug the programs by using breakpoints, single-stepping, and register & memory watches, on a hardware platform or on a simulator.

· Students will be able to apply assembly directives to allocate memory for global variables, and to set the initial addresses for program and data.

· Students can use assembly language to implement flow control constructs (sequential, conditional and iterative).
· Students will understand how the processor identifies different sources of interrupts and exceptions, and invokes the corresponding handler to deal with the interrupt and exception.

· Students will be able to write assembly language programs to read and write the registers in an I/O adapter that controls the communication with I/O devices.

3.
To develop skills in modular design and the implementation of software at the assembly level

· Students will be able to apply subroutines to improve program's modularity, readability and reliability.

· Students will be able to use the stack to save register contents, to pass parameters to subroutines and to create stack frames for local variables.

· Students will be able to incorporate an assembly language program as a module of a larger software system written in a high level programming language.
· Students will be able to design test cases and apply them to fully test the functionality and correctness of their programs.
Update the Objectives and Outcomes Matrix to make it consistent with the new objectives and outcomes.

Page 3

