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As part of the changes that are being made to a freshmen introduction to engineering class called “Engineering Explorations” (ENGE 1024) at Virginia Tech, Alice programming was taught to students during the Fall 2004 and Spring 2005 semesters. Alice is an object-orientated programming language created by Carnegie Mellon University (http://www.alice.org). The system uses a 3D interactive graphics programming environment to teach the basic concepts of programming. Before the Fall 2004 semester, only MATLAB programming had been taught in the ENGE 1024 class. 

To determine the effectiveness of the introduction of Alice into the ENGE 1024 class, various sets of data were collected via surveys and test scores. Results show that using Alice to introduce basic programming concepts was effective, in particular with students who did not have any previous programming experience. As understanding how to program is an essential skill for engineers to learn, it is important to understand how introducing freshmen engineering students to Alice programming affects the student’s comprehension of programming skills and concepts. This study looked at the difference in between genders and races as to what and how much of the Alice programming was understood. The analysis takes into account the different experiences that the students had prior to taking the ENGE 1024 class that could have an effect on a student’s success in learning Alice programming.

 Among the surveys given to the students at the beginning of the class were a “computer attitudes” survey to determine the student’s attitudes towards computers and related technology as well as pervious experience with programming, and a “learning styles” survey.  Alice pre-and post-tests were given during the semester; the pre- and post-test format was used in previous years to evaluate student’s knowledge of MATLAB in the same course. Lastly, the students were assigned a group project during the course involving Alice, and data has been collected on the final programs, such as the number of do loops and functions in the program. This data helped to illustrate the students understanding of Alice programming in addition to the tests, which were multiple choice.  A series of t-tests and correlations were completed in order to determine relationships and differences among the data gathered. The end result of the research is an improved understanding of how programming concepts are learned by different genders and races, as well as new insights on how to assess student’s programming knowledge in a freshmen engineering course.
