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Mechanical and Aerospace Engineering

Graduating Senior Exit Interview Survey

Indicate your perceptions of your competency in the areas listed.  Circle your response to each statement.  This
form is due at the time of your scheduled exit interview with the chairman.

1. 1am competent in the area of energy systems (e.g., thermodynamics, heat transfer).
2. lam competent in the area of structures and motion in mechanical systems.

3. | have substantial experience in computer applications in energy systems.

4. | have substantial experience in computer applications in mechanical systems.

5. I can apply my knowledge of mathematics to engineering problems.

6. | can apply my knowledge of science to engineering problems.

7. 1 can apply my knowledge of engineering to engineering problems.

8. | can design and conduct experiments.

9. Ican analyze and interpret data from experiments.

10. I can design a system, component, or process to meet desired needs.

11. I can function on a multi-disciplinary team.

12. I can identify, formulate, and solve engineering problems.

13. I have an understanding of professional and ethical responsibility.

14. | can communicate effectively.

15. I can understand the impact of engineering solutions in a global and social context.

16. | recognize the need for, and have an ability to engage in, life-long learning (conferences, training sessions,
etc.).

17. 1 have knowledge of contemporary issues.

18. | have an ability to use the techniques, skills, and modern engineering tools necessary for engineering
practice.
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@ Department of Mechanical MAE 4980 - Senior Capstone Design

and Aerospace Engineering MAE Industrial Advisory Council Assessment
University of Missouri - Columbia Winter Semester 2005
STUDENT TEAM: REVIEWER:
(Put in team names.) (optional)
PROJECT TITLE: This is a test.

I. PROJECT EVALUATIONS:

1. OVERALL TECHNICAL CONTENTS: 50 points total
Design, economics, safety, environment, esthetics, etc.

2. PRESENTATION: 30 points total
Oral, graphics, enthusiasm, clearness and effectiveness, time management, etc.

3. RESPONSE TO QUESTIONS: 20 points total
Poise, professionalism, quality of answers, etc.

II. OUTCOME ASSESSMENT (circle the numbers; letters refer to the ABET a-k criteria):

1. Technical content — analysis and/or experimental methods; impact of design: (b, h, k)
0 1 2 3 4 5 6 7 8 9 10

poor average excellent

2. Problem formulation, presentation of design goals, and design approach: (c, )
0 1 2 3 4 5 6 7 8 9 10

poor average excellent

3. Application of mathematics, science, and engineering concepts: (a)
0 1 2 3 4 5 6 7 8 9 10

poor average excellent

4. Effective communication and performance as a team: (d, g)
0 1 2 3 4 5 6 7 8 9 10

poor average excellent

III. COMMENTS:

4.3 I A=V RFHEMMIZE TR O2EERG 7 0P =7 b OFHEiER

48




2004 EBI Survey Questions & Scores

oC | Q EBI Survey Questions
1 | Quality of Instruction and Faculty in Major Course Work: Teaching
2 | Quality of Instruction and Faculty in Major Course Work: Feedback on assignments (other than grades)
3 | Quality of Instruction and Faculty in Major Course Work: Student/faculty interaction
a 4 | Satisfactions with quality of teaching in required course work: Calculus
a 5 | Satisfaction with quality of teaching in required course work: Differential Equations
a 6 | Satisfactions with quality of teaching in required course work: Physics
a 7 | Satisfactions with quality of teaching in required course work : Chemistry
8 | Satisfaction with: Grades in major courses accurately reflecting students' level of performance
9 | Satisfaction with: Accessibility of major course instructors outside of class
10 | Satisfaction with: Responsiveness to major course instructors to student concerns
11 | Satisfaction with: Amount of work required of in major courses
j 12 | Satisfaction with: Engineering curriculum instructors presentation of technology issues
13 | Satisfaction with: Opportunities for practical experiences within Undergraduate curriculum
14 | Satisfaction with: Opportunities for interaction with practitioners
d 15 | Satisfaction with: Value derived from team experiences
i 16 | Satisfaction with: Value of Engineering program student organzation activities
17 | Satisfaction with: Leadership opportunities in Engineering program's extracurricular activities
18 | Satisfaction with: Average size of major courses
19 | Satisfaction with: Avalibility of courses in major
20 | Satisfaction with: Quality of Engineering classrooms
21 | Satisfaction with: Amount of work in relationship to what was learned
22 | Advising/Computing - Satisfactions with: Academic advising by faculty
23 | Advising/Computing - Satisfactions with: Academic advising by non-faculty
k 24 | Advising/Compuing - Satisfaction with: Quality of computing resources
k 25 | Advising/Compuing - Satisfaction with: Availability of computers in the Engineering School
k 26 | Advising/Compuing - Satisfaction with: Remote access to Engineering School's computer network
k 27 | Advising/Compuing - Satisfaction with: Training to utilize Engineering School's computing resources
28 | Satisfaction with characteristics of your fellow students': Academic quality
d 29 | Satisfaction with characteristics of your fellow students': Ability to work in teams
30 | Satisfaction with characteristics of your fellow students": Level of camaraderie
31 | Career Services - Satisfaction with: Assistance in preparation for permanent job search
32 | Career Services - Satisfaction with: Geographic distribution of companies recruiting on campus
33 | Career Services - Satisfaction with: Access to school's alumni to cultivate career opportunities
34 | Career Services - Satisfaction with: Number of commpanies recruiting on campus
35 | Career Services - Satisfaction with: Quality of companies recruiting on campus
b 36 | Skill Development - Degree that engineering education enhanced ability to: Design experiments
b 37 | Skill Development - Degree that engineering education enhanced ability to: Conduct experiments
b 38 | Skill Development - Degree that engineering education enhanced ability to: Analyze and interpret data
Skill Development - Degree that engineering education enhanced ability to: Design a system, component, or
c 39 | process to meet desired needs
d 40 | Skill Development - Degree that engineering education enhanced ability to: Function on multidisciplinary teams
e 41 | Skill Development - Degree that engineering education enhanced ability to: Solve engineering problems

X 4.4 EBItLoOFREICBITHEMER (1)
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oC | Q EBI Survey Questions
f 42 | Skill Development - Degree that engineering education enhanced ability to: Understand ethical responsibilities
Skill Development - Degree that engineering education enhanced ability to: Understand the impact of engineering
h 43 | solutions in a global/societal context
k | 44 | Skill Development - Degree that engineering education enhanced ability to: Use modern engineering tools
g 45 | Skill Development - Degree that engineering education enhanced ability to: Communicate using oral progress reports
g 46 | Skill Development - Degree that engineering education enhanced ability to: Communicate using written progress reports
Skill Development - Degree that engineering education enhanced ability to: Pilot test a component prior to
c | 47 | implementation
c | 48 | Skill Development - Degree that engineering education enhanced ability to: Use text materials to support project design
Skill Development - Degree that engineering education enhanced ability to: Recognize need to engage in lifelong
i 49 | learning
a 50 | Skill Development - Degree that engineering education enhanced ability to: Apply knowledge of mathematics
a 51 | Skill Development - Degree that engineering education enhanced ability to: Apply knowledge of science
a | 52 | Skill Development - Degree that engineering education enhanced ability to: Apply knowledge of engineering
e 53 | Skill Development - Degree that engineering education enhanced ability to: Identify engineering problems
e 54 | Skill Development - Degree that engineering education enhanced ability to: Formulate engineering problems
j 55 | Skill Development - Degree that engineering education enhanced ability to: Understand contemporary issues
c 56 | Major Design Experience - Degree that the major design experience: Built on knowledge from previous course work
c 57 | Major Design Experience - Degree that the major design experience: Built on skills from previous course work
c 58 | Major Design Experience - Degree that the major design experience: Incorporated engineering standards
c 59 | Major Design Experience - Degree that the major design experience: Addressed Economic issues
c 60 | Major Design Experience - Degree that the major design experience: Addressed Environmental issues
c 61 | Major Design Experience - Degree that the major design experience: Addressed Sustainability issues
c 62 | Major Design Experience - Degree that the major design experience: Addressed Manufacturability issues
c 63 | Major Design Experience - Degree that the major design experience: Addressed Ethical issues
c 64 | Major Design Experience - Degree that the major design experience: Addressed Health and Safety issues
c 65 | Major Design Experience - Degree that the major design experience: Addressed Social issues
c 66 | Major Design Experience - Degree that the major design experience: Addressed Political issues
67 | Laboratory Facilities - Degree that laboratory facilities: Established an atmosphere conducive to learning
68 | Laboratory Facilities - Degree that laboratory facilities: Fostered student/faculty interaction
k 69 | Laboratory Facilities - Degree that laboratory facilities: Allowed use of modern engineering tools
Course Comparison: Quality of teaching in your Engineering courses compare to the quality of teaching in
70 | Non-Engineering courses on this campus
71 | Expectations: Extent that the Undergraduate Engineering program experience fulfill expectations
Overall Value: Comparing the expense to the quality of education, rate the value of the investment made in
72 | Undergraduate Engineering program
73 | Recommendations: How inclined are you to recommend your Undergraduate Engineering Major to a close friend
74 | Recommendations: How inclined are you to recommend your Undergraduate Engineering School to a close friend
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Table B.3.6
Assessment of Program Outcomes by Course Assessment

Required ME Program Outcomes
Courses a |al | a2 | a3 | b c D e f g h i j k
ENGR 1100 | 1 2 3 1 3
ENGR 1110 | 1 3 3 1 3
ENGR 2300 | 3x 1 [ 3| 1 | 3 2 2 2 3
MAE 1000 1x 1 1 | 2x | 2x | 2x | 1x | Ix
MAE 2600 3 2 2 1 1 3 1 2
MAE 3100 | 3x 2x | 3x | 1 | 2x Ix | Ix | 1x | 1 | 3x
MAE 3200 3x 2 1 1 3x | 2x 1 3x 1 3x | 2x | 2 1 2x
MAE 3400 3 2 1 2 2 1 | 2x
MAE 3600 3x 2 3 2| 2x | 2x | Ix | 3x 2x 3x
MAE 3800 | 3x 3 2 | 3x | Ix 1 3x | 2 2 1 1
MAE 3900 3 3 3 2 2 1 2
MAE 4300 | 3x 1 [ 2x | 1 | 3x 2x | 2 2 2 | 8
MAE 4500 2x 3 3x 3 3x 2 2x | 2x 2 2 3x
MAE 4700 3x 3 3 2 2x | 3x | 2 3x 1x 1 1 3x
MAE 4800 3x 1 3x | 2x | 2x | 2x 3x | Ix | Ix | 1x | 2x
MAE4900 | 3x | 1 1 1 1 | 3x 3x | 2x 3
MAE 4980 3x 2x | 3x | Ix | 3x | Ix | 3x | 2x | 1x | 2x | 3x
Each Program Outcome is addressed by the course; 1 = slightly, 2 = moderately, 3 =
substantively.

The letter X’ after 1, 2, or 3 denotes that the particular Program Outcome is assessed
through the assessment of the outcome-related learning objectives of the course during the
Winter & Fall Semester 2004.
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1. Course Number & Title (credit hours):
MAE 4980 - Design Synthesis II (3.0)
2. Course Learning Objectives (related program outcomes a-k):

1. Outline and explain mechanical design process (outcomes a-c, e, g, j, k)

2. Write design project proposal and final project report (outcomes a, b, e, g)

3. Make presentation to large audience, based on design project (outcomes g, j, k)

4. Use CAD software to make quality design drawings (outcomes a, c, g, k

5. Explain engineering ethics, impact of engineering design on society%outcomes d, f, h)

6. Explain the need for lifelong learning (outcomes 1, j)

7. Use computer to calculate kinematic and dynamic properties of a mechanical system

outcomes a-e, h, k
3. Instructor:
Yuyi Lin, Ph.D, PE
4. Assessment Semester:
Winter Semester 2004
5. Course Statistics:

a. Number of students completing course: 18

b. Number of ME majors: 18 (100%)

c. Course GPA: 3.47/4.0

d. Course Grade Distribution: A: 39%, B: 61%, C: 0%, D: 0%, F: 0%

6. Assessment Plan:
Each of the learning objectives will be assessed during the semester. Student’s grades
are related to the assessment of learning objectives in the following way:
10% based on bi-weekly progress report (obj. 1, 2, 4)
10% students evaluating self and design team members (obj. 5)
10% quiz on other lectured materials (obj. 1, 5, 6)
15% final project presentation to MAE Industrial Advisory Consul/faculty filled
grg.diznggfoirms will be provided. The form is designed with ABET outcome items embedded
obj. 2, 3,4
50% final design project report (obj. 2,4,7)
Performance target 1s students achieve class GPA of 90/100 (or A-).
7. Assessment Results:

a. 15 Industrial Advisory Council members, faculty members and invited guests
participated in the evaluation of student design team project presentation. About 180
evaluation forms attached.

A total of 13 student design teams received an average grade of 82/100.

b. Eacllll s(,icudent design team submitted a final project report. Three sample reports
attached.
Grades received for the 3 final project reports are A, A-, and B+.

c¢. Students in a design team evaluate each other individually. Evaluation forms from five
teams attached.
These forms are not graded. The purpose of this individual evaluation is to help
student contribute to the team project. If each student in a team received about the
same points as his/her teammates, then the team is working well together. There was
relative large points difference in 1-2 design teams.

d. Student design teams submitted bi-weekly progress reports. Reports from 5 teams in

one/ submission are attached. The average grades for the sample reports is about
2.3/3.0.

e. Student answer sheets for a quiz, from 5 students, including the quiz problem
statement.
Average from the representative samples is 12.5/15.
8. Assessment Summary:
The GPA for the class is 3.47/4.0. This semester the whole class GPA is a little lower
than some of the previous semesters. We did not change any evaluation method
drastically this semester. There is room for improvement on quality control.

A possible improvement is to increase the grades on the bi-weekly report, which may
encourage student design teams to put in more effort in their design project earlier in
the semester.
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Assessment of Program Outcome ‘g’

Program Outcome ‘g Students will attain an ability to communicate effectively in oral, written
and graphical forms.
Preparation by Required Courses: Program Outcome ‘g’ is addressed in the following required
courses.
Engr 1100, Engr 1110, ENGR 2300, MAE 1000, MAE 2600, MAE 3100, MAE 3200, MAE 3400,
MAE 3600, MAE 3800, MAE 3900, MAE 4300, MAE 4500, MAE 4700, MAE 4800, MAE 4980
Assessment Method 1: Exit Interview - Outcome Survey
Performance Target: Average score of 3.5 (out of 4)
Assessment Results: All the scores have met the target.
FS00 | WS01 | FS02 | WS03 | FS03 | WS04 | FS04 | WS05
Outcome 'g' 3.7 3.6 3.7 3.6 3.8 3.7 3.6 3.9
Actions Taken: No action has been taken based on the average scores. However, if the score of ‘1’
(disagree strongly) or ‘2’ (disagree somewhat) is found in the survey, the chair tries to locate the
problem through the exit interview and initiate actions if necessary. See Section B.3.2 for the
details.
Assessment Method 2: Capstone Design Projects — Outcome Assessment
Performance Target: Average score of 7 (out of 10)
Assessment Results: All the scores have met the target except FS03.
(Note: Program Outcomes d and g were evaluated together.)
FS03 WS04 FS04 WS05
Outcome 'd' & 'g' 7.8 7.8 8.0 7.8
Actions Taken: No action has been taken.
Assessment Method 3: EBI Survey
Performance Target: Average score equal to or better than Select 6 (S6) and Carnegie Class I (CC)
Assessment Results: Most of the scores have not met the target.

Q Questions 2000 | 2001 | 2002 | 2003 | 2004 | 04S6 | 04CC
Communicate using oral progress

45 | reports 490 | 392 | 467 | 3.85 | 4.19 | 525 | 5.13
Communicate using written progress

46 | reports 5.00 | 5.00 | 5.62 | 4.59 | 4.77 | 5.34 | 5.29

Average | 4.95 | 4.46 | 5.15 | 4.22 | 448 | 5.30 | 5.21

Actions Taken: No action has been taken.

Assessment Method 4: FE Exam

Note: The Program Outcome ‘g’ is not assessed by this assessment method.

Assessment Method 5: Course Assessment Report

Performance Target, Assessment Results and Actions Taken: Program Outcome ‘g’ was measured
through the assessment of the course learning objectives (associated with Program Outcome ‘g) in
the following courses. See the Course Assessment Reports for the details (Appendix IE).
WS2004/FS2005 Course Assessment for Program Outcome ‘g’

MAE 3100, MAE 3200, MAE 3600, MAE 3800,

MAE 4300, MAE 4700, MAE 4800, MAE 4980.

Assessment Summary:

The assessment results showed that our students have achieved the Program Outcome ‘g’.
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