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Background

Motivated by the need to address minority student failure in introductory calculus, Treisman [Tre92] of UC Berkeley observed that students who have traditionally performed poorly in introductory calculus (African-American and Hispanic) have study habits different from ethnic groups who have done well (Chinese).

Treisman’s solution to this problem was to create a hybrid of the regular discussion sections by adding to them the idea of a “workshop” where students discuss hard problems with each other in small groups, under the guidance of a facilitator (e.g., a TA).  Such work has been replicated elsewhere, most notably at the University of Texas, Austin.  Their goal was to increase the number of Black and Hispanic mathematics majors.  The Blacks and Hispanics who were invited to participate in the program earned an average GPA of 3.53 in the calculus class, while all others earned an average GPA of 1.66.

Nelson [Nel96] argues that students who do not have elite high school backgrounds exhibit some of the same difficulties that minorities have in college.  Since many students do not come from these backgrounds (that is, they come from the community colleges or are adult learners), it is plausible that an approach similar to Treisman’s could improve the performance and retention of computer science students for many institutions (including UWT).

The Treisman model has been replicated throughout the country in math, science, and engineering programs across the U.S.  However, little has been published on the application of the Treisman model in computer science. 
We have developed a cooperative problem-based workshop, adapted from Treisman’s approach, to enhance learning among students who are early in our program (discrete math, CS 2, and the algorithms course).  Our program shares features with the University of Texas program and a program for engineering students at Arizona State University [ARAK01].  All students are invited to participate in the workshop, and if they participate they must attend throughout the entire quarter (those who do not commit to attending at the beginning may not participate).
Research Question
Can such a program improve retention and performance of “at-risk” students (where “at-risk” means the kind of non-elite students Nelson talks about)?  More specifically, how do the following factors influence the overall effectiveness of the workshops: difficulty and kind of problems the students in the workshop try to solve, the structure of the workshops themselves (what activities take place in the workshops), the training of the facilitators, involvement of faculty.
Evidence

Evidence that would support the hypothesis that the workshops improve student retention and performance include: better grades in the class for workshop participants than others, better retention rates (in the long term), better quality solutions on exams, greater advancement in general problem solving skills and along the Perry scale of intellectual development.
Data to be collected
· Grades

· Handbook solutions (student solutions to problems are collected and “published” for the rest of the workshop as a reference)
· Workshop student diaries (students fill out weekly questionaires that ask them about what they learned and how about lecture or the workshop helped or hindered their learning)
· Workshop facilitator diaries

· Student workshop evaluations

· Final exam student solutions (all students)

· Pre-test and post-test assessments of general problem solving skills and advancement along the Perry scale of intellectual development

Analysis

How do we know that the workshops are achieving their objectives?

Some methods for evaluating success:

· A comparison of grades in the class of workshop students vs. grade in class of non-workshop students (with previous grades factored out).  (To answer the question: What is the short-term effect of the workshops?)

· A comparison of grades and retention rates in subsequent classes of workshop students vs. non-workshop students. (To answer the question: what is the long-term effect of the workshops?)

· A comparison of pre-test and post-test results of general problem solving skills exam and a test to measure advancement along the Perry scale of intellectual development.  (To answer the question: did the workshop increase general problem solving skills and general intellectual development?)
· A content analysis of the student diaries to determine whether students’ view of learning had changed over the course of the workshop.  (To help answer the question: Did students improve their metacognitive abilities?  If so, in what way?)

· A content analysis of the facilitator journals to gain insights into the dynamics of the workshop environment.  (To help answer the question: Why do workshops work?)

· An analysis of student evaluations of the workshop.  (To help answer the question: Why do the workshops work?)

Threats to validity: The biggest threat to the meaningfulness of the analysis is selectivity bias.  It might be that the workshops attract the “good” students, who are dedicated to learning.  Or, they might attract “bad” students who mistakenly view the workshops as a way to simply get help on homework.  Plus, the size of the workshops (about 8) and class sizes (about 25) are small.
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