	Engineering Mechanics
	EM 406

Vibrations Analysis


EM406 Vibration Analysis – What I tried log
Evaluation of the course:

Instructional Items are in italics.  These are for information only, and you do not have to fill anything in this part of the form.

We Change Our Courses by information learned by grading, adding new subject matter, Feedback from Industry & Alumni, Student Evaluations, departmental discussions, and other ways.  Based on these inputs, you may decide to make some changes in the course.  This is a type of continuous improvement and should be documented.  Please indicate modifications you plan to make and the reasons why.  (i.e. I plan to give more/less homework because the students indicated that they wanted more on the comments in the course evaluations.)

Academic Year:   1999-2000:  Fall Quarter,  Instructor: North
Complete a week or two after the end of the quarter to prepare for the next time the course is taught.  These can be completed by hand if it is easier for you.

Evaluation of the course:

What was good?  

From the student evaluation polls, the consensus of the students was that they felt good about:

1. Weekly quiz as opposed to three exams;

2. Homework being assigned and addressed in class, but not collected for grading;
3. Class organization;
4. Quality and frequency of supplemental class notes;
5. Overall grading policies;
6.  The professional atmosphere of the class;
7.  The availability and helpfulness of the instructor.
What wasn't so good? 
From the student evaluation polls, things of concern to students were: 

1. The course material could be more applications oriented and less mathematical;

2. There could be some in-class demonstrations;

3. There could be a project or two.  

Next Time I/We Plan to Modify the Course by Changing/Trying ---- (five to ten sentences)

Probably will try including some in-class demonstrations of simple systems; e.g., simple spring-mass system, simple pendulum, etc.  If these are successful, I may try adding a project or two the next year.


Academic Year:   2000-2001:  Fall Quarter,  Instructor: Cornwell
Complete a week or two after the end of the quarter to prepare for the next time the course is taught.  These can be completed by hand if it is easier for you.

How Did the Modifications Work?
(What modifications did you make and how did they work?)
This was the first time I (Phil Cornwell) have taught the course for a several years and I didn’t continue with Dr. North’s practice of having weekly quizzes and all the homework was collected for grading.  I did include some Working Model demonstrations (vibration absorber, modes of 2DOF systems, etc.) and one physical demonstration of a 2-DOF system to help student visualize natural modes and beating. 

I included 4 “Matlab days” where class time was used to strengthen students’ skills in using Matlab and Simulink to solve problems in vibrations.  Several students commented that they felt the Matlab days were beneficial. 

A project was included this year to help students improve their communication skills (in presenting the project) and their ability to learn on their own.  The projects were done in groups of three and they had to give a 15 minute presentation and develop a handout on some area of vibrations not covered in the class (or not covered in much detail) such as structural health monitoring, condition monitoring, earthquake engineering, etc.  The presentations and handouts also had the added benefit of exposing all the students to a large variety of topics in vibrations.  

Evaluation of the course:

What was good? 
From the end of quarter student evaluations:

· The Matlab days.

· The students like how I use handouts to reduce transcribing in the class.  

· I feel that the “daily quizzes” (really active learning exercises) help engage the students in the material. 

What wasn't so good? 

· Several students commented that the class would be better with a laboratory.

· Some of the student presentations and handouts were really not very good.  I should have had the turn them in at least for feedback and corrections prior to the final due date. 

Next Time I/We Plan to Modify the Course by Changing/Trying---- 

I will try the project again, but I will try to have at least one progress report.

Academic Year:   2001-2002:  Fall Quarter,  Instructor: Cornwell
Complete a week or two after the end of the quarter to prepare for the next time the course is taught.  These can be completed by hand if it is easier for you.

How Did the Modifications Work?

I did the project again, and I had the student do a progress report.   As a result, I felt the handouts were much better.

Evaluation of the course:

What was good? 
I brought in a torsional damper as an example of a vibration absorber. I also spent a day discussing my research at Los Alamos National Laboratory and I felt the student liked seeing the field test we have done and some of the projects I have worked on. 

What wasn't so good? 

Next Time I/We Plan to Modify the Course by Changing/Trying---- (five to ten sentences)

Academic Year:   2002-2003:  Fall Quarter,  Instructor: Merkel
Complete a week or two after the end of the quarter to prepare for the next time the course is taught.  These can be completed by hand if it is easier for you.
How Did the Modifications Work?

NA—Fall 2003:  New instructor's first time teaching EM406.

Evaluation of the course:

Academic Year:  2002-2003:  Fall Quarter,  Instructor: Clark Merkel




What was good?  

From the student evaluation evaluations, the students in a general sense liked:

   1.  That the material was challenging.

   2.  Liked the extra handouts of the lecture material to supplement book.

   3.  Liked demonstrations and hands-on vibration experience.

   4.  The week reserved for student presentations

   5.  Availability and willingness of instructor to give help

   6.  That the instructor went above and beyond to find ways to make class interesting.

   7.  Liked full period vibration demo day.

   8.  Matlab and Simulink demo and projects were well received.

What wasn't so good? 
From the student evaluations, the following items were things a number of students didn't especially care for.

  1.  The text.  A poor choice that many students very much disliked.

  2.  The 1st revision of the printed and handed out class notes often had mistakes.

  3.  Having homework due the next class period.

  4.  Too much homework.

  4.  Collecting only 1 homework problem per set at random to grade. 

  6.  The length of the tests.  Some thought they were too long.

  7.  Would like to have more application examples…less theoretical examples.

  8.  The new instructor wasn't as good as the old instructor.

Next Time I/We Plan to Modify the Course by Changing/Trying ---- (five to ten sentences)

Will look for even more hands-on in-class work and demos with vibrations.  Right now the course is set up as four 1 hour lectures.  This class would probably be better served as a three 1-hr  lecture and one 2 to 3 hr lab type format.  Next time I will use a different text.  Homework will still be same amount, but will not have a next day due date. I would like to see a vibrations project added to the class, if not able to a do weekly lab.  Would like to set up a Vibrations Exploratorium website to try to get students to push beyond assigned materials only and do more exploring on their own.   

 Academic Year:   2003-2004: Fall Quarter, Instructor: Cornwell
Complete a week or two after the end of the quarter to prepare for the next time the course is taught.  These can be completed by hand if it is easier for you.
How Did the Modifications Work?
(What modifications did you make and how did they work?)
One of our institutional goals is for our students to have an understanding of how contemporary issues shape and are shaped by mathematics, science, & engineering.  It was decided by the ME department to include a writing assignment in Vibration (EM406) and Controls (ME406) since all ME seniors are required to take on or the other.  The assignment was to:

Find, read, and copy an article describing a current technology or problem is related to this course (I’m assuming the technology is the solution to some problem).  Write a paper (approximately one page) explaining how the article is related to EM406 and how the technology or problem is affected by social concerns and trends.  Explain how the technology or potential solutions to the problem will affect culture and the environment.  The article can be from a newspaper, WWW, magazine, journal, etc.  I will particularly be looking to see if you


1. Demonstrate an awareness of how the problem is affected by social concerns and trends.
2. Demonstrate an awareness of how the proposed solution(s) will affect culture and the environment.

In general I thought the students did a pretty good job, but some students felt the assignment was “contrived” and “Since I Don’t keep up on the social concerns of the world, it was difficult for me to analyze a subject in response to the questions asked.”  This last comment convinced me I need to do a better job of helping my students think more broadly.

Since in the past students have expressed an interest in having some sort of laboratory with the class I modified the project this year.  Students had the option of either researching and proposing a laboratory experiment for the course or to build a demonstration of some principle discussed in class.  Some of the lab proposals were very good, but in general I though if actually used in class most students would have thought them contrived and unrelated to “the real world”.  Some of the demonstrations were very good especially the ones that build a vibration absorber. 
Evaluation of the course:

What was good? 
The paper on contemporary issues.

Some of the projects and demonstrations. 

What wasn't so good? 

I used the same text that Dr. Merkel used last year, but I supplemented the problems with many of my own.  In general I really like much of the discussion, but I agree that the example problems and homework problems are not as rich as they could be. 

Most of the projects were only adequate. 

Next Time I/We Plan to Modify the Course by Changing/Trying---- (five to ten sentences)

I discussed in class the prospect of having a laboratory with the class.  The vast majority were glad there as not a lab, not because they didn’t think it might be beneficial, but because they have 2 to 3 other courses with labs the same quarter they take vibrations.  Still, I think I need to include some laboratory experience where they take some vibration measurements on some vibrating equipment on campus – just to gain the experience of using hardware. 

Academic Year:   2004-2005

Complete a week or two after the end of the quarter to prepare for the next time the course is taught.  These can be completed by hand if it is easier for you.

How Did the Modifications Work?

I removed the project this quarter.  Both sections of the class were very large and if we had done oral presentations it would have taken a week of class time.  Instead I required a lengthier “contemporary issues” paper similar to the one I required for the first time last year.  This year I had students do formal peer evaluations of the paper.  I also used a rotating unbalance demonstration this year and I had a guest speaker from industry who does work in the area of machinery condition monitoring.

Evaluation of the course:

What was good? 

A few students commented that more demos and a lab would be desirable, but I’m still concerned about the number of labs in the fall quarter.  I had fewer negative comments on the “Matlab days”, but I think I need to include a problem where they need to simulate a multidegree of freedom system using Simulink and compare the results they obtain using Modal analysis.  I will also continue to do the contemporary issues paper because I think it forces them to look at their technical work from a different perspective.  The guest speaker was received very well.

What wasn't so good? 

The students were concerned about the amount of homework and the exams.  I think the peer reviews of the paper could have been more effective.  They were a bit too kind to each other, that is, saying the paper objectives were being met, when in my opinion they were not.  I still think it is a good idea, but I will need to learn what additional feedback and guidance I need to give.  

Next Time I/We Plan to Modify the Course by Changing/Trying---- 

I think I need to include the group project because it is a good chance for them to learn something on their own.  Rather than an oral presentation I may have them do a poster session. 
.
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Academic Year:   2005-2006

How Did the Modifications Work?

This quarter I continued with the “Contemporary Issues paper” using a student peer review for the first draft.  I also included two laboratories using the equipment in the controls lab.  One lab required a formal write-up and the second was just a one-page worksheet.  
Evaluation of the course:

What was good? 
I think the paper went well, although there are still some students who question its value.  I think it does force students to think about vibrations and technical solutions to problems in the larger context of things such a social concerns and environmental issues.  The formal report for the first lab was very poor, so I marked them up extensively and had them resubmit.  The second copies were much better.  It was a lot of work, but I think it was very beneficial in helping improves students’ writing abilities.  I had a guest speaker come in to talk about condition based maintenance.  I thought he was very well received. 
What wasn't so good? 

Since there wasn’t an official lab time it was sometimes difficult to get the data taken in just one class period.  I still have some concerns about the quality of the peer review.  Some of the students do an excellent job and others not quite so good.  I tried to look through them all to make sure they were all getting fairly good advice. 
Next Time I/We Plan to Modify the Course by Changing/Trying
Next time I would like to possibly go to a three hour per week lab.  I’m also thinking of removing some of the material on Rayleigh’s method or equivalent masses and have some time on case studies involving vibrations failures.  I think this would help motivate the material in the class.  In the lab I think it would also be important to include some signal processing, such as getting FRF’s from time histories. 
Prepared by Phil Cornwell

