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1.0 Overview of FEM
Many engineering applications cannot be modeled and therefore analyzed simply through differential equations and other mathematical methods.  This is due to their real world complications such as complex geometry, boundary conditions, loading conditions, and material composition.  In such cases, numerical methods must be employed in order to analyze a system for its desired properties.  Finite Element Methods (FEM) is one such numerical method in which a continuous function with a domain of infinite degrees of freedom is transformed into a set of discrete continuous regions known as finite elements.  Approximate functions for each of these finite elements can then be derived and totaled by superposition in order to obtain a global function that can easily be solved and analyzed.  Some of the advantages to using FEM are that it can solve for bodies made of different materials, bodies with irregular shapes, and bodies that are subjected to many different loading conditions and boundary conditions.  If a portion of the material is subjected to high stress concentrations, then the element size can be decreased to get a better approximation.  The element size is varied due to the level of accuracy and cost of the system. 
2.0  Presenting FEM to the Class

The presentation as a whole, allowed us to further grasp the FEM material.  Besides Dan Braley, no one else in the group had ever been exposed to FEM before this project.  Without knowing the material, the group had to work that much harder to truly understand the material before having to teach it to the rest of the class in a 50-minute presentation.

When the presentation was given to the class, it was found that many of the details explained in the presentation, like that of how to take the individual element matrices and add them together to form a global matrix, was unneeded and understood.  Also, since Dr. Shih is a thermodynamics and fluid mechanics professor, he wanted us to understand how FEM related to those portions of mechanical engineering.  The FEM senior level class, taught by Dr. Shet Chandrakath, is a class that uses FEM as a tool for solving complex solid mechanics and structural problems.  Converting this knowledge into a different discipline within mechanical engineering was very difficult.  It showed us how difficult it must be for professors to answer some of the complex questions that are asked in day-to-day classes.  Overall, this experience was valuable to understanding the professor’s viewpoint and perspective.  Since none of us want to pursue a career in academia, it may not have been as valuable an experience as it might be to those that do want to become college professors in the future.  Please see the individual teaching experience forms for an understanding of what each student thought of the project.

3.0  Individual Teaching Experience Evaluations

Daniel Braley


I found that the learning through teaching project is very good way to introduce students to the teaching process.  Being the only one in my group that had previously been exposed to FEM, I had to first teach my group the basics of FEM.  This was an interesting process.  I remember when Dr. Shet, my FEM professor, first introduced the concepts to the FEM class.  We were kind of lost.  Now I had to teach my group and make sure they understood everything about the material.  After successfully teaching the basics to my group, we had to turn and teach the material to the rest of the class, through a presentation.  This was a good experience for gaining more presentation practice or experience, and allowed me to get evaluated on the way that I present the material. When the class is confused, is when I know that I didn’t make something as clear as I originally thought I might have.  

This gave me a good perspective on how good I am at presenting material that I may not fully understand.  In a sense, I think that by having people teach a subject they don’t necessarily know very well, this project is breaking the rule of academia, in that professors teaching a subject have to be very knowledgeable in that subject, in order to be effective to the class.  I don’t feel it is beneficial to the class to have inexperienced people teach a subject that they will be tested on later.  However, the project did provide an introduction to teaching to each student, and this was a good experience in that sense.  

Heriberto Cortes



I believe that learning through teaching is a good and positive way to teach material to a student.  Learning through teaching made me see many things that I had no clue of before.  I was not very knowledgeable on how to present a proper presentation or what to expect when presenting to a class.  Learning through teaching showed me this in two ways one was through the guidance of a group member that has presented before and also by presenting myself.  Through my learning through teaching experience I also had to learn the FEM material to teach to the class.  This was done by reading about FEM and also by the help of my group member that was learning FEM at the same time that we were preparing for the presentation.  Having to do this gave me great respect for what teachers have to go through to teach students.  Having to make presentation and make sure their understanding of the material is good enough to the various questions that students are going to answer.  All together I think the learning through teaching is a good method of teaching students a subject because the have to have a greater understand of the subject to be able to present it to a class.    

Adam Hollrith


My learning-through-teaching experience was very positive.  It introduced to me a new method of learning in which I was forced to be an active participant.  In most of my previous educational experiences from elementary school and onward, learning has been a primarily passive activity with the exception of some research projects.  On the whole however, my education has consisted of absorbing as much material possible that a teacher has presented.  The learning-through-teaching experience allowed for a deeper understanding through an active learning process rather than the usual passive methods encountered in most classes.


Furthermore, this project has tremendously helped my experience in presentations.  I now better understand how to prepare a presentation and I have gained valuable experience in making the presentation.  The most important thing I learned in presenting was that the material should be presented in a logically flowing manner and that it is more important to teach the fundamental concepts rather than get wrapped up in more specific details.  


Overall, the learning-through-teaching assignment has proven to be very valuable experience.  It has helped me realize that I need to take a more active role in learning.  In addition, I feel that I will be better prepared to plan and conduct presentations in the future.  I would strongly recommend this type of assignment to anyone who wants to gain a deeper understanding of any subject.

4.0  Web Page on FEM
The web page that was produced for this project has links to the PowerPoint presentation given as part of the project, the homework problem that was given to the class, the answers to the two problems problems, an overview of our learning through teaching experience, the FAMU/FSU FEM Course Notes website, the University of Colorado – Boulder FEM Course Notes website, and the Analytical Tools website.  The website was designed to be flashy and catchy to the eye, so to keep the viewers attention as they learn about FEM.  The initial homepage gives a general overview of FEM, and all of the other links provide more information on the subject as desired.  Having gained experience in putting together a web page will be very valuable to all of our group members in the future, and will be a marketing tool for those of us going to industry.  Our group web page can be found at www.eng.fsu.edu/~cortehe/Home_Page.htm.    

5.0  Homework Assignment

The homework assignment given to the class proved very valuable to the class and to us in further understanding the material.  Many of the students in the class asked questions after the class to clear up any confusion on the homework.  Overall there seemed to be very little confusion.  On the date which the homework was originally due, there were many other assignments due in other classes, so the due date was pushed back one class.  Everyone in the class outside of our group turned in a homework assignment, and with very lenient grading, as long as the basic concept and understanding was there, everyone received full credit for the homework.  The point scale indicated that there were 10 points to be awarded for each problem, which made each of the three parts of number 2, worth 3 points a piece.  The extra point was given to the entire class if they attempted the problem.  As discussed above, if the general understanding was present in the problem, then full credit was awarded.  Arithmetic errors were not evaluated because they do not show how well a person understands the material.  If they use the correct formulas in the correct way, than the student has a good grasp of the material, at least as a beginner.  Overall, the class seemed to have a pretty good grasp on the material.  This experience gave our group the opportunity to see how difficult it can be not to be too harsh to people that only have a basic understanding of the material.
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