Aerospace Engineering


AE 245 uses Matlab (or other software such as Mathematica) for plots re aircraft flight performance and space orbits


AE 345 uses Matlab for flight dynamics and control.   


No special Matlab software tools are used in either course.





Biomedical Engineering


Innovative:


Use of digital video in a motion analysis term project in required undergrad biomechanics class in Kinesiology. The project was recognized by the Computerworld Smithsonian Award Program in 1998. (Melissa Gross, www.umich.edu/~mvs330)


Currently developing a novel, CD-based, Web-enhanced, dynamic learning system supported by the U.S. Dept. of Education's Fund for the Improvement of Postsecondary Education (Rees Midgley)


Use of web based materials and developing interactive computer tools (Tom Armstrong)





Regular/other comments:


Use the Web extensively, with discussion groups, laptop to display movie files and find helpful Web sites (Matt O’Donnell) 


Don’t use because inconvenient for Unix users to translate to PC, and digital projector resolution too low for equations with double integrals, etc. Does use Web for handouts, etc. (Jeff Fessler) 


Lectures with powerpoint, demonstrate assistive technology software in class, view several videos or video clips.  Would like to be able to use the internet live, but classroom has no live network connection, so I have just downloaded specific pages to use as examples. Would also have been useful to have a live phone line to demonstrate how people with disabilities can access the telephone. (Jane Huggins)





Chemical Engineering


Innovative:


Pharmaceutical Engineering seminar series broadcast to 6 remote sites (Portage, Kalamazoo, Grand Rapids, Michigan; Skokie, Illinois; St. Louis, Missouri and Morris Plain, N.J.).  30 students signed up, 15-20 attend without credit, 70-80 at remote sites. All participants find this a useful and exciting experience. Theoretically, the speakers and the participants can interact through questions and answers. But, a few technical bugs need to be worked out to make this more interactive. (Henry Wang)


Web based material for Chemical Reaction Engineering class includes reviews of CD-ROM that accompanies the textbook, lecture notes, review materials, interactive learning modules, asynchronous learning schedule, pictures of industrial reactors. (Scott Fogler)





Regular/other comments:


Using power point and an interactive CD-ROM for lectures. Figures and text are scanned in as appropriate. (Stacy Bike)


Spreadsheets and interactive multimedia module for separation.  Couldn't use those as much as I wanted this year because most of the time the Mac in 1013 wasn't working. (Mark Burns)


For my fractals class (Rackham 570), I am teaching programming in C and making demos to the class using LCD screen (which is too dim) connected to my computer (Bob Ziff)


Coursetools for the Thin Film and Catalysis Course. I use the page to make announcements, assign home work and the students submit their solutions online also. Later in the course, I hope to use the page for  discussions as well. (Johannes Schwank)





Chemistry


Innovative:


Integrated database collection and sharing of student lab results with CoLabNet system. Facilitates collaborative work and student data exchange in a meaningful way that would not be easy to do otherwise. (Chem 125)


Students in Chem 215 Honors section generate their own multimedia text (animations of reaction mechanisms, dynamic spectral correlations, and lots of decision-making about how to present their chemistry) based on analysis of papers from the original literature. This text (web site, CD-ROM, and print version) becomes the basis for the Final Exam in the course. (Brian Coppola)


Post all lectures, all pictures shown in class, all  problem sets and keys, all exams, and several years of past exams. Have explored introducing more "interactive" problems but have been time constrained. Also use a computer modeling program called "CACHe" which is used in other chemistry courses. (http://www.umich.edu/~chem302 Mark Holl)





Regular/other comments:


Lectures on PowerPoint. Grad students (Chem 648) love it, but LSA seniors (Chem 447) have problems because it is unfamiliar and because it allows me to move along rapidly. Course web site at the undergrad level, but the secretary who maintains it is swamped with faculty interviews, so it has been down all term. (Mike Morris)





Civil & Environmental Engineering


CEE 412 - There is a lab component to this course, and we expose


students to commercial structural analysis software (RISA-2D/3D) during


some of the lab sessions.  They also use Workbench PC data acquisition


software in some of the experiments.  As I understand it, it is similar to


LabView.  However, students do not really do any of the data acquisition


"programming"; they just use the routines prepared by the lab GSI.





CEE 445 - Students use Excel to do some problems.  





CEE 512 - In this class, we cover matrix-based approaches to structural


analysis, and I encourage students to use Matlab, Mathematica, Mathcad,


etc. to do the matrix manipulations.  Some do, some don't.  I do not


require them to use any particular program besides RISA-2D/3D which is a


commercial structural analysis program.





EECS Compiled by GD Herrin 1/25/00


Professor Michael Wellman, EECS, Computer Science and Engineering


Division, Artificial Intelligence Lab:


The most innovative thing I have been doing wrt classroom technology is running interactive market games via Internet auctions (using our home-grown auction technology). I have done this for courses in E-commerce and AI. students interact with the system manually or by writing software trading agents. I recently received a small grant from Dell to help develop this further and package it for e-commerce instruction by third parties.





I have been an early adopter of web-based course administration. I am now using CourseTools, which is a very nice facility developed at UM. I would suggest that any CoE forays into web-based instruction should build on this.





Another thing that I believe would be great for CSE instruction would be for somebody to collect and organize available software and videos for algorithm animation. This would be especially useful in 380, 477, and 586, but also perhaps 280.





http://ai.eecs.umich.edu/people/wellman/


---------------


Professor Toby Teorey, EECS, Computer Science and Engineering, Software Lab:


My experience in EECS 183, 280, and 484 are to use:


Blackboards and some overhead projection.


Web page for all handouts, assignments, solutions, announcements, etc. (I use coursetools web page software from ITD)


I'm sure other software faculty use the same, and in some instances more visualization.





I am satisfied with what I've been using so far and don't have any further requests. One way to f ind out more is to attend one of our faculty meetings and ask the faculty straight out. The response might be better that way.





http://www.eecs.umich.edu/-teorey/


--------------


Professor Marios Papaefthymiou, EECS, Computer Science and Engineering:


Computer resources and the Internet play a central role in most undergraduate courses related to the design of digital computers. In the introductory Computer Organization course (EECS 370), for example, the web provides access to an on-line autograder that provides students with feedback on their programming assignments on a 24-hour basis. The web has also been used to administer on-line quizzes. A plethora of issues is associated with the introduction of web-based instruction. Pedagogical issues related to the appropriate use of on-line autograders is one example: "How much feedback should the autograder provide?", "How often?". Another set of possibly more mundane but equally important issues has to do with system support: "Who maintains the on-line autograders?", "Who upgrades/changes the associated assignments from one semester to f he other?".





In the introductory Digital Design course (EECS 270), computers are an integral part of the labs. Students use PCs to design small digital prototypes. They also use them to evaluate and visualize the operation of their designs.





We are using the web in 370 to post lecture notes before the lecture and provide access to old exams and other related material. We also use the web to provide periodic updates to the students wrt to their standing in the class.





http://www.eecs.umich.edu/-marios/


--------------


Chuck Nicholas


I assume you mean something more elaborate than showing PowerPoint slide shows from their laptops?





I haven't seen anything lately, but, over the past few years,





Stella Pang and Linda Katehi would use computer software in the classes to clemostarte principals that whould be difficult to display with chalk or standard overheads.





Sandy Bartlett and most of the AI crew use the computers to do live/on line demo's and q/a sessions in lectures.





Herb Winful was the only faculty member I know of to actually make constructive use of the television equipment to show/demonstrate scope tracing to a lecture hall.





Brian Gilchrist used QuickTime video's to show off tethered satelite video. He is also the only faculty I know of to do a remote lecture from Huntsville when he needed to be there to monitor one of his experiments and still lecture his normal class.





Martin Giles and a few others tried time shifting lectures by taping a session(s) when they had to be out of town,





Biggest stumbling blocks are lack of "good" software in the computer assisted demo arena. Also, the equipment for more elaborate use is not really designed for one man or novice operation. You need camera men, and/or director or use Jerry McCarty's facilities in Chrysler. Lecture hall setups are still pretty primitive with the exception of the lecturns CAEN has installed in some auditoriums.





There are physical as well as computer security issues that contribute to the problems with applying this technology on a more broad basis. We also haven't addressed the fact that some of the rooms are barely suitable for standard lectures from the stand point of lighting, ventilation, acoustics let alone trying to layer in "new" technology.





IOE Usage


Some general facilities:


1610 IOE Building: This large classroom (140 seats) contains a number of technologies for use during lectures.  This includes a video projection device that can display (1) prerecorded video-cassettes, (2) the screen of a running PC-clone running Windows NT and course software, and (3) allows for PC or Mac laptops to be connected to the projector. 





1680 IOE Building: A smaller classroom that houses a video projection system with a videocassette player.





G610 IOE Building: Houses a CAEN lab with 20 PCs and full "CAEN software loads".  One of the PCs has a video projection feature, so that the GSI can display the use of software to all students in the lab.  This facility is used for lab and discussion sessions for a number of IOE courses (including IOE 265 Probability and Statistics for Engineers; IOE 310 Intro to Optimization Methods; IOE 373 Data Processing; IOE 451 Engineering Economy; IOE 465 Design and Analysis of Experiments; IOE 466 Statistical Quality Control; IOE 474 Simulation).  


The use of this lab presents a more stable computing environment than a previous attempt at using computers in a lab/discussion environment-the Training Rooms on the third floor of the Media Union.  That environment was too dynamic to provide a reliable computing platform for students.





1824 IOE Building Flexlab: An IOE facility with 2 machines with "Frame Grabber" boards.  This allows for the conversion of VCR tapes to Power Point slides (20 sec videocassette -> 1 Mb).  This facility was set up in conjunction with IOE 434, an ergonomics course that has a work measurement assignment that includes videotaping factory workers, making a video, and deploying on the www.  This allows a number of students to perform work measurement analysis.





Some uses of information technology to complement learning.


Many professors make class handouts, homework assignments, and relevant links available on a course homepage.  See http://ioe.engin.umich.edu/ioecoursehmpg.html for some specific examples.  One feedback is that students prefer to be able to printout lecture slides (pdf format, 6 slides/page) more than .html outlines (that used to be easier to generate).  A half-time member of the support staff is responsible for creating, maintaining, and upgrading links to the IOE WWW site.  Individual professors and GSIs are responsible for maintaining the individual course pages.





Tom Armstrong has been a particularly active user of information technology in the classroom and his research.  His ergonomics courses (IOE 433 Occupational Ergonomics; IOE 491 Applied Anthropometry; IOE 634 Work Related Upper Limb Disorders; see http://www.engin.umich.edu/class/ioe433/ etc.) make use of interactive Power point presentations (implemented with Visual Basic for Applications within Power point) that present MPEGs of relevant concepts.  His research www site (http://umrerc.engin.umich.edu/) is also used by students.  A sample usage of IT is to let students view a movie segment (MPEG encoded) of a worker implementing a repetitive task.  The students then analyze the potential for stress and injury with a time and motion study.  The inclusion of a number of these movie segments allows the students to sit in the classroom to perform work that might previously have required multiple field trips to local facilities.  Tom is also experimenting with newer technologies, such as NetMeeting, which enables distributed chat groups and access to the "desktops" of remote PCs.  





Steve Chick and Tava Olsen have used the 1610 IOE classroom to display software usage concepts "on-line" during courses where information technology use is taught (IOE 373 Data Processing and/or IOE 474 Simulation).  With a shift to point-and-click technologies, this seems almost necessary, and is effective to an extent, particularly when focus is on a single concept during a short time.  The technology can be used to stimulate active participation and collaborative model building when classes are somewhat small.  Classes with larger numbers of students are more difficult to engage.  Longer duration displays of the use of information technology tend to lose students, as the students don't have computers in front of them to help them follow along by participating.  Smaller lab-oriented environments may be more appropriate.





Materials Science and Engineering Department


1)	Web sites for Department and the Undergraduate Program�Course descriptions, ABET process, etc. all online via a LINUX/WINNT database system (Darcy Clark)


2)	Course Web sites (Darcy Clark)�Instructor editable websites that use the LINUX based system of our department. Extremely flexible (compared to University's approach).


3)	Augmenting the blackboard and overhead projector with Web based visuals during lecture�Our two introductory, large class courses use a 300-400 page web site that serves as visual cues (BUT DOES NOT REPLACE WRITING ON THE BOARD), animations, videos, etc. to augment (NOT REPLACE) lectures.


4)	Computer, VCR, and visualizer carts


5)	Handheld student feedback devices during lecture (Whitaker Funded Programs)�Class talk: wired system, (4 hubs, 75 HP83 calculators, computer system) total cost -20K(not operational)�Audience Response Wireless system (2 systems: one with 75 units, one with 50 units on two channels): total cost - 20K


6)	Computer simulation facility (HP grant)


7)	Collaboratory facilities (John Mansfield)�TEM, SEM, etc.


8)	Software packages used in courses


	CeriuS2 (commercial package)


	Mathematica (comercial package)


	Interactive 3 -D X-ray workbooks (homebuilt - Darcy Clark and John Bilello)


9)	Dedicated teaching Instrumentation


	Miniflex x-ray diffraction unit on MOBILE cart!


	Teaching SEM (Undergrads get first priority)


	Other laboratory facilities


10)	Materials Education Library and In-house multimedia development (Darcy Clark)


	Modular approach to developing materials and sharing with the rest of the world


11)	Department wish list:


Tactile feedback in Cave environment to study polymer bonding and function, etc. (Dave Martin)


Enhanced simulation


Characterization equipment for multidisciplinary course (John Billelo)


Remote instrumentation (John Mansfield)


Reverse Engineering Design Facility -materials characterization equipment





Mechanical Engineering and Applied Mechanics


ME250 makes extensive use of computers since the student learn to use CAD system (Unigraphics) and then generate toolpaths for the numerically controlled lathes and mills and make various objects.


I have been been using PowerPoint for lectures in ME250 for a few terms. Geister, who gives about half the lectures, is not using the computer yet, but he plans to convert his part to computer based lectures as well. This semester he will be using computer generated simulations of 3D object viewing. The lecture material (as well as handouts, assignments, etc) are available through the course web page.





ME 240 uses Matlab and Working Model for dynamics


   - Working model for visualization of solutions


   - Matlab for simulation of dynamic systems


   - Web tutorials and instructions, specially-prepared examples for class





ME360 uses Matlab for analysis and simulation of system models


   - Students use Matlab for homework assignments


   - Allows more complex and nonlinear models to be studied


   - New book covers Matlab commands and usage relevant to each chapter





ME 461 has Web-based tutorials for teaching Matlab for control systems


   - Matlab for homework assignments; web tutorials for reference


   - Developed under NSF grant at UM and CMU


   - Students find it valuable for learning Matlab





Other comments received:


Some impediments that I personally have with using a lot of computer-based


demos in class are:


- I have to bring laptop and projector to class and set them up.  This can be time consuming.


- I have to spend time learning the software, and lately I haven't had that time available.


- I think there is some value to doing some of the work "by hand" as opposed to on the computer.  There needs to be a balance.








NERS Usage and Commentary


Comments from James Holloway: $6,000,000 Overheads


We have used the WWW in various classes from the 200 - 500 level since about 1995.  This use has ranged from information and assignment distribution to full course note distribution and some use of online discussion groups.  There is no uniformity of use or location of these web sites.





There has been increasing use of electronic presentations, with one faculty member putting an entire course into such a presentation and providing hardcopy in the form of a (really thick) course pack.


So far as I can tell from a review of course evaluation data and faculty course reports, there is no measurable impact from any of these activities on student satisfaction or learning.





My own experiences with these methods were that providing extensive electronic notes dulled the students interest during class. The online discussion groups seem to be little utilized, and in my view provide faculty and students another excuse not to see each other one-on-one.





(In Eng101 I interacted extensively with students via email.  This was useful, and while I would rather have met more in person, the size of the class and my ability to respond quickly to email was, perhaps, valuable. We tried an online discussion in Eng101 once, with only modest educational success, but it provided a few good flame-fests.)





Comments from James Holloway: Simple Computing


The junior and senior level lab courses involve both computer acquisition of data and use of computers in the analysis of data.  These applications are perhaps not sexy, but actually help the student.





Students in senior classes are required to write some computer programs for reactor core physics analysis.  On the whole, this clearly helps their understanding of the subject. 





Students in the senior design courses use both production quality and homegrown analysis codes.  Once again, exercising these codes clearly helps their understanding.





Once (only) sophomores were required to write a radiation transport code. The potential was clearly there for this activity to cement student understanding, although the results were less satisfactory than the potential (the course as a whole was not smooth that term).





I'd like to see more computing/programming integrated into many of our courses.  Students clearly benefit from the logical, precise thinking required, and having to make a computer do a simulation requires the student to understand the topic of the simulation more thoroughly. Secondarily, I'd like to see students playing with simulations more (even if only using existing codes)





The major impediments to this are:


  1) lack of faculty experience in programming


  2) lack of time (for both students and faculty)


  3) habit (we don't always recognize the good opportunities for computing related assignments)


  4) complexity of the CAEN environment


  5) lack of portability of the tools (students need to be able to do their work while sunning on the�           diag)





Whatever happened to the great Curriculum 2000 phrase "Computing Throughout the Curriculum?"





Comments from Bill Martin


Related to your request but not pertinent to NERS is the distance training modules we have developed with CPD (Ed Borbely and Max Zain) regarding high performance computing. These are integrated modules combining video, text, figures, active URLs, and features like active table of contents and preview options. Ed is planning on using this methodology that was developed as part of a large NSF grant in high performance computing for actual College courses next year. I assume someone has been in touch with Ed about this.





General Comment Unrelated to IOE or NERS in Specific


There is a small discussion of the history of computers in education in "The Trouble with Computers: Usefulness, Usability, & Productivity" (Thomas K. Landauer, M I T Press, June 1996, ISBN: 0262621088).  A colleague who has read it (I have not) indicates that it is a pretty thoughtful, and thought provoking, book.  The focus is on the apparent lack of directly measurable productivity gains in the deployment of computing systems.  (He makes some good comments on the silly comparisons to the industrial revolution, in which productivity gains were orders of magnitudes above anything ever measured for productivity gains attributed to computers.)  The primary criticism against the book is that the studies it bases its conclusions on are mostly from the 70's and 80's, and it's possible that what's happened in the 90's is qualitatively different. He points out that for a technology invented over 25 years ago, computer aided instruction has had surprisingly little impact, and most of the impact that it has had has come from organizing educational content, which computers require, but which does not require computers.
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