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Abstract – Retaining freshman students within a challenging engineering program can often be a considerable challenge for an institution and its faculty.  At the University of Nebraska’s Peter Kiewit Institute, in Omaha Nebraska, the number of students who either withdraw or fail the first semester freshmen Computer and Electronics Engineering (CEEN) fundamentals course has historically been about 30%.  For the Fall 2005 semester the department decided to implement a multi-faceted retention effort to try to reduce this number.  The measures implemented were 1: an off-campus overnight retreat prior to the start of classes, 2: assignment of students to small learning groups called “pods” which were led by upper class students, 3: hiring a graduate student as a Counseling Assistant (CA), and 4: implementing immediate feedback from the course instructor to the counseling assistant while identifying students who needed guidance.  This paper describes the efforts and preliminary retention results. 
Index Terms – Freshman retention, counseling, learning groups.
Introduction

The faculty of the Computer and Electronics Engineering Department (CEEN) has been concerned about the number of freshman students who do not successfully complete the first semester Computer and Electronics Engineering Fundamentals class (CEEN 1030).  The average attrition rate has historically been about 33%. Before the Fall 2005 began, the departmental chair and several faculty members who are primarily responsible for the lower level courses decided to make an all-out effort to increase retention.  We had made several observations about students who had difficulty during their first semester. Probably the most crucial was that they were very reluctant to seek help when they first had trouble with the course material. Despite repeated offers by the course instructor to meet with anyone who needed help, getting students to visit the instructor was similar to getting them to go to a dentist.  By the time the students admitted that they needed help, they were hopelessly behind and could not recover. This was observed in students with excellent high school records as well as those with marginal records.  The students were also advised to form study groups, but because most did not know their fellow classmates, very few groups were formed.

To address these issues the faculty developed a comprehensive plan which consisted primarily of 1) an overnight off-campus retreat, 2) assignment of students into support communities called “pods,” 3) hiring a graduate student as a counseling assistant (CA), and 4) providing more immediate feedback from the course instructor to students.

Retreat

The retreat was held on the Friday and Saturday before the start of classes.  The primary objective of the retreat was to give students an idea of what to expect when classes started and to allow them to meet their classmates.  We had noted that many students complete the first semester and never get to know their fellow students.  Students attending the retreat would at least know some of their classmates when they walk into the classroom for the first time.   All of the students who had enrolled in the first semester computer and electronics class (CEEN 1030) were invited to attend the retreat.  Twenty-two of the 69 freshmen attended along with 8 upperclass volunteers and several faculty. The dean of the college provided $2000 to fund the retreat which, along with a lot of volunteer effort, allowed students to attend without charge.  The instructor of a required senior level class, ENGR 4690 Technology, Science and Civilization, added a community service component to that course.  Ways in which a student could complete the service included working at the retreat and serving as a pod mentor.   The retreat began on campus with skits and Q&A sessions led by upperclass students. The students were bussed to a forested Boy Scout Camp 15 miles from campus for the remainder of the retreat. The camp is fairly primitive with only a dining hall and toilet facilities.  The students’ first challenge was to erect their two-person tents before dark.  Highlights of the retreat were the giant slingshot water balloon competition in the 90º heat and the evening campfire.

Student Support System

The semester-long retention effort had three primary components: pods with upperclass mentors, a counseling assistant, and the course instructor.  At the beginning of the semester, surveys were administered to investigate several perspectives that may have influence on first-year retention.  Tools were developed to inquire about student confidence in their preparation, attitudes toward the profession and their perceptions of the rigors and rewards of studying engineering.  Investigation was also made concerning student self expectations for community development and their views on their own innovation and curiosity.

The first instrument was derived from one developed at the University of Pittsburg.[1]  Student confidence in their preparation with chemistry, physics, and calculus along with writing, speaking and computer skills was surveyed with a 5 point Likert scale. Student “pods” were formed using the results of two surveys and an algorithm that combines “6-Hats” thinking style and MBTI temperament.[2][3] Students were assigned to pods with 4 or 5 students per pod based in part on information from the surveys

Counseling Assistant

A graduate student was hired as a counseling assistant (CA) to provide direction to the pod leaders, interface with the course instructor and to contact the student and his/her pod leader when his/her performance was substandard. The CA turned out to be the key component for apparent success of the project.  The person we selected had a genuine interest in the success of each student.  The CA was also the TA for the required CEEN 1030 lab so she had close contact with each student for three hours a week.  This was not by design, but it was very effective in establishing a relationship between her and the students.  The CA selected the topics, such as study habits, test reviews, homework problems, campus life, etc., for the weekly pod meetings. The pod leaders would inform her of problems and concerns of the students.  If their concerns were about the course, she would inform the instructor.  

The instructor of the freshman course changed the way examinations and homework were handled to give rapid feedback to students and the CA. Homework was collected and selected problems graded for each lecture meeting.  Rather than having three exams and a final exam for the semester, biweekly exams along with a midterm and final exam were given.  Having the first exam on the second week of the semester provided a wake-up call for many students who were not prepared for the type of exams typically given in engineering courses. At this point, they would be able to change their study habits and recover. The course instructor would notify the CA about students who failed an exam, did not submit homework, or whose homework showed lack of comprehension of the material. The CA would contact the student as well as the student’s pod leader to determine the problem and try to rectify it.

Preliminary Results

The goal of this project was to reduce attrition of our freshmen students.  The average attrition for the past 6 years (1999-2004) of students in the first semester CEEN 1030 class was 33%.  The attrition for the Fall 2005 semester was 20%.  Our definition of attrition was students who did not get a grade of C or better or who withdrew from the course.  There was no significant difference in those who attended the retreat versus those who did not; however all four who were not successful and attended the retreat retook the course the following semester.  Two of those were successful the second time.  None of those who were not successful and did not attend the retreat retook the course.  The CA also contacted students who withdrew from the course to determine reasons for withdrawing.  The most prevalent reasons given for difficulty or withdrawing was either they enrolled to see if they would like computer or electronics engineering (and they didn’t) or their outside employment limited the time they had to study. 

We administered surveys to the students at the beginning of the semester to try to develop indicators of student success. The first semester students appear confident in their abilities and preparation. Nothing was immediately obvious as a predictor of their success. Perceptions of and attitudes towards engineering are generally positive at the beginning, but one indicator from the attitude survey proved to be an immediate indicator of attrition - parental pressures to study engineering. One student indicated a preference for liberal arts courses and parental desire for engineering study.  This student changed major within the first month of the semester.  Further analysis must be performed to determine any other indicators.

Student perceptions of the engineering community and curricular outcomes are naïve at first.  There is emphasis on the financial rewards of an engineering education in student expectations with little evidence of concern for the practice of engineering as an outcome. This is the primary shift in attitudes seen during the first year.  At the end of the second semester, those that have persisted are more specific in their expectations. Students have a better understanding of what they must study and what they want to study.

Future work

The Retreat-Counseling Assistant-Pod structure will be used again in the Fall 2006 semester.  One problem last year was that it was difficult for some pods to find a time when all members were available.  For Fall 2006 we added an additional hour to the end of the CEEN 1030 lab period for pod meetings.  This will necessitate forming pods from students within the lab section.  Pod leaders will be selected more carefully and given more direction so they can be effective from the first week of class. They will incorporate homework review and exam study sessions in their pod meetings to help establish relevance.
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