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Executive Summary

This report presents the Mechanical Engineering department’s current student learning outcomes assessment procedures and summarizes assessment results for the 2001-2002 academic year.  The assessment procedures are listed but not discussed because they have been presented in previous reports.  The focus of this report is the analysis of the assessment data collected for the 2001-2002 academic year, and once again the results indicate that the mechanical engineering department is meeting its objectives and most of our graduates are achieving the student learning outcomes; however, some of the survey data points out a need for minor changes to the curriculum to better assist our students in achieving the following learning outcomes.  

	Learning Outcomes in need of increased attention

· Knowledge of contemporary issues

· Understanding the impact of engineering solutions in a global and societal context

· An ability to work on multidisciplinary teams

· An understanding of professional and ethical responsibility

· Recognizing the need for, and the ability to engage in life-long learning


We are pleased to report that the recent changes to the senior design capstone course have been very beneficial to the overall curriculum and assessment effort, and the capstone experience will remain a focus of our future program improvement efforts and our assessment efforts.

With respect to our assessment processes, we believe that our current assessment goals, objectives, plans and practices are reasonable and appropriate, but due to some changes in how the ABET review teams are applying the Engineering Criteria and due to our improved understanding of the Criteria, some significant changes are needed to better meet both the spirit and the letter of the ABET Engineering Criteria.  Therefore, an improved outcomes-based assessment plan was developed and pilot tested in the spring of 2002 and will be fully implemented in the fall of the 2002-2003 academic year.  The major changes have to do with better definition of the learning outcomes and implementation of a more formal assessment of student performance on individual outcomes.  More details on this modified assessment plan will be provided in next year’s report, after it has been implemented and year-1 data is available.  Additionally, department chair Dr. Jay Gunasekera and EC2000/Assessment coordinator Dr. Greg Kremer will be attending an ABET Faculty workshop for program improvement in October of 2002, in order to further increase our department’s understanding of ABET expectations and “best practices” for program improvement.

We remain committed to this outcomes-based assessment effort and recognize its important role in our future ABET accreditation efforts.  Any comments or suggestions regarding our assessment data or our assessment processes are welcomed, and can be directed to Greg Kremer, kremer@ohiou.edu.  

1.  Assessment Procedures (2001-2002)

The Department of Mechanical Engineering (ME) of the Russ College of Engineering & Technology at Ohio University used a variety of assessment tools during the 2001-2002 academic year – a categorized list appears below.  Note that the term engineering ability is used as a single term encompassing ABET EC2000 criteria ‘a’ through ‘k’, which currently serve as our department’s student learning outcomes.

1) Direct measurement and/or demonstration of the engineering ability of graduating students

· Senior design capstone projects, reports and presentations (team-based design projects producing working hardware)

· Extracurricular student team projects (Electric Bobcat Racing Team, Robocup, …)

· Fundamentals of engineering (FE) Exam

2) Self-evaluation by students and alumni

a. Student engineering ability

· Graduating senior exit survey

· ME specific addendum to the one-year career and further education study 

b. Quality of the academic program and of individual courses

· One-year career and further education study

· Five-year educational outcomes: Ohio University survey of alumni

· Student course evaluations

· AACSB/EBI Engineering Student Assessment Study

3) Internal evaluation by faculty

a. Student engineering ability

· Faculty evaluation of major projects and learning activities to specifically assess student achievement of learning outcomes

b. Quality of the academic program and of individual courses

· Quarterly reviews of courses by the individual faculty

· Periodic reviews of the curriculum by a curriculum committee

4) External evaluation by “outside experts”

a. Student/graduate engineering ability

· Quarterly reports from co-op students and their employers

· Full-time, post graduation employer feedback

· Industrial advisory board “focus group” meetings with students

· Industrial advisory board reviews of Senior Design Project reports, presentations and competition.

· Student Awards (College, University, and National)

b. Quality of the academic program and of individual courses

· Industrial advisory board feedback from the annual meeting and ME program review

2.  Assessment Results (2001-2002) – Are Students Demonstrating Achievement of the Learning Outcomes?

2.1 Direct measurement and demonstration

Capstone design projects, reports and presentations 

The senior capstone design project for academic year 2001-2002 required groups of 4 students to design, build and demonstrate the performance of a personal portable powered transportation system subject to design specifications that included space, weight and cost limitations and endurance and obstacle course performance requirements.  Significant changes were made to further improve the capstone senior design course in 2001-2002 based on evaluations of the 2000-2001 course by students, instructors, and the ME advisory board.  We were able to significantly increase industry involvement in the ME senior design project by having industrial advisory board members present for key design reviews and the design competition in order to provide formative feedback to the students throughout the design process and to provide an informed external evaluation of the quality of the students’ engineering ability.

The conduct of this year’s seniors in the year long design experience demonstrated that the majority of students have a good background in the engineering fundamentals, have the ability to successfully work on teams, have the ability to effectively communicate technical information in reports and presentations, have the ability to create professional engineering drawings, have the ability to conduct meaningful engineering analysis and numerical simulations, and have the ability to successfully complete a significant engineering design project.  This was the second year for the new yearlong senior design project, and overall the students’ performance was much better than in the first year.  This could be due to a variety of factors, but we believe that the modifications to the ME403 Machine Design I course and the changes to the introductory sections of the Senior Design course in response to last year’s assessment data had a positive impact on preparing students to be able to translate prior learning into practical applications in the design project.  The Senior Design capstone course is now and will continue to be a cornerstone of our assessment activities, as it is the culmination of our students’ academic careers.  

Extracurricular student team projects (Electric Bobcat Racing Team, Robocup, SAE AeroDesign…)

The high level of Mechanical Engineering student participation in significant multidisciplinary extracurricular engineering projects also demonstrates that many of our students have an interest in and an aptitude for practical engineering applications, as well as an ability to work successfully on multidisciplinary teams.  The fact that the students perform well in competition/comparison with students from other universities and do high quality work on these projects further demonstrates that OU mechanical engineering students have good engineering ability.  The main student design projects and the number of mechanical engineering students involved are given below.

· Robocup international robotic soccer competition (8 undergraduate and 3 graduate students)

· Electric Bobcat racing team (7 undergraduate and 3 graduate students)

· Society of Automotive Engineers international AeroDesign competition (6 undergraduates)

· Aeromobile design team, NASA GAPO student design competition (7 Undergraduates)
Fundamentals of engineering (FE) Exam

No data available this year.  Plans for increasing the number of ME students taking the exam and for improving the pass rate of students who actually take the exam are being discussed.

2.2 Self Evaluation

Graduating senior exit survey

The exit survey of seniors graduating in the spring of 2001 was again conducted online using Blackboard, making the analysis of the data much easier and quicker.  The questions in our exit survey focus directly on student self-evaluation relative to achievement of the ABET “a-k” criteria, which are currently used as our department’s learning outcomes.  The results from the 45 Spring 2002 graduating seniors who completed the survey show that for 7 of the 11 outcomes over 93% of the students either strongly agree or agree that they have met the outcome.  The 4 outcomes that had the lowest percentage agreement are listed below.

	Knowledge of contemporary issues

· 29/45 (65%) agree that the ME program helped them to meet this outcome, 16 disagree

	Understanding the impact of engineering solutions in a global and societal context

· 34/45 (76%) agree that the ME program helped them to meet this outcome, 11 disagree

	An ability to work on multidisciplinary teams 

· 36/45 (80%) agree that the ME program helped them to meet this outcome, 9 disagree

	An understanding of professional and ethical responsibility 

· 36/45 (80%) agree that the ME program helped them to meet this outcome, 9 disagree


The written comments from the students on this exit survey were largely positive, and their suggestions for improvement focused on more multidisciplinary activities, more practical experience with transmissions and gearing, more and better technical electives, changing the EE courses to better focus on ME specific issues, and adding more to the curriculum on ethics and societal impact.  The student suggestions are being considered for continuous improvement of the curriculum.  

ME specific addendum to the one-year career and further education study 

The results from the ME specific addendum to the one-year career and further education study of 1999-2000 graduates (the latest information available) is overall very encouraging, but some of the same issues identified as problem areas by the graduating seniors were also identified by the alumni.  With respect to the overall program, five of the 13 respondents (38%) felt that their Russ College Undergraduate preparation was stronger than other engineering programs, one respondent felt that it was weaker, and the rest felt it was the same.  In response to questions concerning the achievement of the student outcomes (the ABET “a-k” criteria), the responses were favorable in almost all cases (no more than 1 out of 15 respondents entered a “disagree” response for any of the outcomes), but there were three outcomes that the students felt were not adequately addressed (evidenced by a high percentage of “neutral” responses).  These outcomes and the responses are given below.  

	Recognizing the need for, and the ability to engage in life-long learning

· 8/15 agree that the ME program helped them to meet this outcome, 6/15 neutral and 1 disagree

	Understanding the impact of engineering solutions in a global and societal context

· 9/15 agree that the ME program helped them to meet this outcome, 6/15 neutral and 0 disagree

	Knowledge of contemporary issues

· 9/15 agree that the ME program helped them to meet this outcome, 5/15 neutral and 1 disagree


2.3 Internal Evaluation

The internal evaluation is an assessment procedure that has been going on informally for many years, but we are now making an effort to formalize and document the procedure in a true outcomes-based assessment.  In the past we have done assessments of individual course objectives and then had the individual faculty use this data to improve their courses.  Overall, the responses to our course objectives surveys show that our courses are meeting their objectives, and in cases where they were not improvements have been made.  This was a reasonable course assessment process, but it is not in line with true outcomes-based assessment, so over the past year we have begun the transition to directly assessing outcomes rather than courses.  Faculty responsible for teaching “tollgate courses” (courses in which a learning outcome must be assessed) must follow a set of guidelines for assessing student work that demonstrates achievement of a specific learning outcome.  In other words, faculty must evaluate the student work to determine whether or not the students are achieving the learning outcome at an acceptable level of mastery.  A pilot study has been run with this new outcomes-based assessment in Spring 2002, and for academic year 2002-2003 the new assessment process will be in place for all outcomes.

2.4 External Evaluation

Co-op employer feedback

The co-op employer feedback is valuable feedback data and has been very complimentary on the performance of our students in industrial assignments.  The ME department historically has had the most active co-op students (roughly 33%) and we wish to increase this participation to at least 50% of our students because of the beneficial impact it has on the students’ educational experience.  As an indication of the quality of our students’ performance on co-op assignments, we are pleased to report that this year a mechanical engineering student (Rebecca Perry) won the award for the outstanding RCENT Senior Co-op student.

ME industrial advisory board

Our industrial advisory board makes extremely valuable contributions to our outcomes-based assessment.  The ME advisory board performs a yearly on-campus review of our academic program.  Seven members of the advisory board participated in the campus visit and program review this year (4/25/2002).  Activities included viewing and evaluating student senior design project presentations, interviewing a group of about ten students in a focus group setting, and meeting with faculty to review and discuss the curriculum and the ongoing ABET EC2000 assessment activities.  This year the industrial advisory board members were much more involved throughout the entire senior design process, including being present for key design reviews, providing formative feedback to the students throughout the design process, and reviewing reports and presentations throughout the year in order to provide an informed but impartial external evaluation of the quality of the students’ engineering ability.  At the yearly review meeting the board expressed a high degree of satisfaction with the quality of the student design projects and presentations, the current state of the department, the curriculum, and our ABET EC2000 efforts.  Additionally, the student focus group feedback about the ME department was predominantly positive and reinforced the conclusions drawn from the graduating senior exit surveys.  The board’s yearly report has not yet been submitted since they were not provided with copies of the final design reports from the senior capstone design project until 6/12/02.  The board has agreed to complete their review of the student work and provide their written report by 7/1/02.  We will incorporate their report into our overall assessment data and make changes for continuous improvement as appropriate.

Student Awards (College, University, and National)

Matt Good, a ME senior, won college-wide recognition for outstanding leadership and received the RCENT Robe leadership award.  Also, Mechanical Engineering students currently hold all of the leadership positions in the Ohio University chapter of Tau Beta Pi, the Engineering Honor Society.

3.  Planned Changes To Procedures and Curriculum based on 2001-2002 Assessment Results

Based on our assessment data we will further refine the senior capstone design project, working to focus the students on critical aspects of the design, providing better organization and resources, and putting even more emphasis on teamwork and communication skills.  We will incrementally improve our other courses in the curriculum as well, based on the assessment data for each course.   

The program level assessment surveys indicated that more focus needs to be placed on knowledge of contemporary issues, understanding the impact of engineering solutions in a global and societal context, ability to work on multidisciplinary teams, and understanding professional and ethical responsibility.  Numerous curriculum changes are currently under review to better address these and other outcomes, but no changes will be made until they are fully supported by assessment data from our improved outcomes assessment plan (discussed below).

Based on our improved understanding of the ABET Engineering Criteria, a new outcomes-based assessment plan was developed with full faculty involvement and was pilot tested in the spring of 2002.  The plan will be modified based on feedback from the pilot study and benchmarking studies and will be fully implemented in the fall of the 2002-2003 academic year.  More details will be provided in next year’s report, along with the first year’s data with the new assessment plan.

Based on the continuing low levels of participation in the FE exam, we will continue to look for ways to encourage or require students to take the exam prior to graduation.  The mini-FE exam that was previously administered by our department as a direct test of student engineering ability has been temporarily eliminated because the course in which it was administered (ME480) was removed from the required curriculum to make way for the expanded Sr. Design course.  We are currently debating whether or not to re-institute the mini-FE exam in another course.










5

