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	 Assessment Results (please summarize the major results of all assessment ):

	 Five quizzes and a midterm were given to assess if the students had grasped the analytical methods of analysis presented in class.  The following observations were made:
1. Students had no difficulty in writing dynamic mass balances; however some students struggled with dynamic energy balances for reactors.

2. Students were able to linearize nonlinear models using Taylor’s series expansion and put the resulting linear model in matrix form.
3. Students were able to compute analytically the unforced and forced responses to second and third order systems using the concept of “exponential of a matrix”.
4. Students were able to compute the overall system that results from several interconnected systems. 

	 Three laboratory exercises were given to assess computational and practical aspects of the course.  The following observations were made:
1. Students were able to estimate model parameters from experimental data and use this information to compute the dynamic response of a tanks-in-series system and compare the theoretical predictions in MATLAB with experimental data.

2. Students were able to utilize training instructions given for a distillation simulation developed by the Learning Systems Institute at FSU and use this knowledge to make process changes to a distillation simulation in CHEMCAD.
3. Students were able to gather information about controller hardware (specifications as well as price) from catalogs to automate several experiments in the Unit Operations laboratory.  Furthermore, they were able effectively to present this information to the class. 

	 A final project on dynamics and control of a distillation column was given to assess the students’ capability to (1) study the interaction between design and control,  (2) demonstrate the ability to use modern software, (3) demonstrate the ability to work in teams.  The following observations were made:
1. The students were able to use CHEMCAD for this problem.  However, the teaching assistant had to spend time with many of the teams to make sure that they were using the software correctly.

2. All groups wrote satisfactory project reports and there were no re-submittals.  

	 As part of the course, the students were asked to build a water clock that utilized the principles of dynamics and control.  The following observations were made:
1. Many students showed a lot of enthusiasm in this assignment and some of the teams built “Rube Goldberg” type devices.  All teams built prototypes that worked correctly.

2. Since very few instructions were given, it was difficult to grade this project effectively. In particular, there was not sufficient separation in grades between teams that used a lot of innovation and teams that built a bare-bones device.  Furthermore, the students were not asked to do any type of engineering analysis in terms of cost or performance.  Since all teams had workable devices, every student got a good grade on this project.    

	 Students filled out a “Midterm” survey to give feedback to the instructor on what they liked and disliked about the course.  The following observations were made:
1. Students liked the fact that all lectures, assignments, and announcements were available on the web via “CourseInfo”.

2. Students liked the CHEMCAD aspects of the course.
3. Students liked the quiz format as well as the in-class problem solving sessions.
4. Some of the students indicated that since the same instructor was teaching both design and control, they were confused about which class they were attending.  This seems very puzzling to me because both courses are taught via CourseInfo and the course name as well as the course number is clearly indicated on the course websites.  

	Overall grade assessment:
This year there were a lot more A and B grades and relatively few C grades as compared to previous years. This can be due to two reasons:

1. The final project was completely based on CHEMCAD.  The students were given several lectures as well as instruction modules on the use of CHEMCAD  and most students learnt to use this software for their project.  In the past, the projects required students to program in MATLAB and many of the students struggled to write computer programs on their own.  This year, all teams were able to get their simulations to run on CHEMCAD and consequently all students got a good grade on the final project.  

2. There was an assignment worth 10 points to build a water clock.  Very little instructions were given on how this assignment would be graded.  Since all teams built working prototypes, every student got a good grade in this assignment.  In the future, I plan to develop a rubric that rewards creative designs and engineering analysis.   


	Changes made as a result of previous review (if any):

	 The following changes were made based on the previous review:
1. The use of CHEMCAD was increased substantially.  Several simulation modules were developed to show the students how to use the dynamic aspects of CHEMCAD.  Furthermore, the final design project was completely based on CHEMCAD instead of MATLAB.

2. A new laboratory experiment was introduced to better integrate hardware aspects of controller design.  In particular, in collaboration with the Learning Systems Institute at FSU, a simulation package on distillation troubleshooting was introduced to the class.  The class was divided into three groups and each group was given a different level of training instructions.  Based on this training, the students had to trouble shoot problems in a dynamic simulation of a binary distillation of alcohol and water.  Then, the students had to use this knowledge to determine the optimal operating parameters for a simulation of a more complex distillation developed on CHEMCAD.  We are currently analyzing the data generated from this laboratory to determine how students learn complex cognitive tasks in a simulation environment.  
3. A new laboratory experiment was introduced where each student team had to analyze an experiment they had conducted in the previous semester in the unit operations laboratory and suggest strategies necessary to automate the experiment.  In particular each team had to suggest a list of hardware components as well as their cost.  
4. A new assignment that involved building a water clock was introduced in the course to give a better appreciation of the practical aspects of dynamics and control.  Students were encouraged to build “Rube Goldberg” type devices.   
5. A guest lecture by Mr. Rick Meeker was introduced to give a flavor of how industrial controllers are actually tuned.  Mr. Meeker is the president of a local process control consulting company.  


List ways in which course learning objectives were achieved and assessed:
	Course learning objective (selected examples)
	Method(s) used to achieve objectives 
	Assessment tool used

	 Develop mathematical models to describe the dynamics of chemical process systems
	 Lecture, Homework, Class Assignment
	Quiz, Midterm, Final Project Report

	 Estimate model parameters from experimental data
	 Lecture, Laboratory
	Laboratory Assignment 

	 Analytical computation of the unforced and forced response
	 Lecture, Laboratory, Class Assignment
	 Quiz, Midterm

	 Numerical computation of the unforced and forced dynamic response 
	 Lecture, Homework
	 Laboratory Assignment, Final Project Report

	Controller Design Methods
	 Lecture, Guest lecture
	 Laboratory Assignment, Final Project

	 Study the interaction between design and control
	 Lecture, Laboratory, Final Project
	 Laboratory Assignment, Final Project

	 Use of CHEMCAD for studying process dynamics
	 Instruction modules, Teaching Assistant Lectures
	 Final Project Report

	Demonstrate effective communication skills
	Laboratory, Final Project
	Class presentation by each team, Final Project Report
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Recommended changes in course learning objectives:

	Learning objective
	Add
	Delete

	 NONE
	 
	 


 

Comments: (reasons for suggested changes)
	NONE


Overall Recommendations (including suggestions for changes in related courses):

	 I plan to address the following issues when I teach this course in Spring 2005:
1. Use of CHEMCAD: I plan to increase the use of CHEMCAD in the course.  Students are able to master this software to solve fairly sophisticated problems and so I have the opportunity to present more difficult case studies that cannot be analyzed by “hand calculations”.  

2. Project:  The “water clock” project introduced this year generated a lot of enthusiasm about the course.  I plan to introduce similar projects in the course.  To grade such projects effectively, I plan to develop an appropriate rubric which will be included with the course syllabus.   


