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Office of Institutional Research, Planning and Assessment

MEMORANDUM

DATE:
January 6, 2006
TO:

Robert Throne, Bradley Burchett, Frederick Berry, and David Purdy


Electrical and Computer Engineering Department

FROM:
Shannon Sexton, Director of Assessment
SUBJECT:
Semi-Annual Assessment Summary on Integrated Dynamical Systems Modeling Survey 

The Office of Assessment has completed analysis of the survey assessment administered during the fall 2005 quarter.  Three surveys with identical content were administered to students in the Electrical and Computer Engineering (ECE) department enrolled in ES205, ECE320, and ME406 to determine students’ perceived level of knowledge and confidence in various course concepts. 
Of the 114 students who completed the survey, 42 were enrolled in ES205, 18 in ECE320, and 53 were enrolled in ME406.  The survey consisted of eight items related to integrated dynamical systems modeling concepts.  Students indicated what they perceived to be both their level of knowledge and their level of confidence in each of the concepts before and after taking the course.  There were also four attitudinal survey items regarding course skills, and an item regarding agreement with the student’s ability to develop a model for five systems, as well as an opportunity for students to offer suggestions on ways to improve the course.  

The findings indicated that overall students’ perceived level of knowledge and confidence in applying the concepts resulted in a statistically significant
 increase after taking their respective course.  
When comparing student ratings of perceived level of knowledge and confidence from the fall 2003 to the fall 2005 quarters, an increase in student rating (although non-significantly) on both knowledge and confidence was found for the majority of the concepts.  This indicates the addition of the laboratory component may be beneficial to students in the course.    

Students provided a variety of comments that covered overall impressions of the course, classroom and lab assignments, and miscellaneous class issues.  Generally, students felt the course was worthwhile.   
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                          Introduction
During the spring quarter of 2003, the Office of Assessment in the Office of Institutional Research, Planning and Assessment worked with the Electrical and Computer Engineering faculty project leaders in the design of the Integrated Dynamical Systems Modeling Survey for students enrolled in ES205, ECE320, and ME406.  The purpose of the survey was to gather information regarding students’ ability to apply various concepts related to Integrated Dynamical Systems Modeling (IDSM) prior to implementation of a laboratory specifically designed to help students make clear distinctions between mathematical systems and real systems by comparing the behavior of the model with that of the real system.  
In the spring quarter of 2004 the laboratory component was implemented in ES205, ECE320, and ECE521.  The same survey that was administered in the spring and fall 2003 quarters to obtain baseline data was administered for the first time in the spring 2004 quarter and again in the fall and spring 2004 quarters and the fall 2005 quarter in order to gain information regarding students’ ability to apply various concepts related to Integrated Dynamical Systems Modeling (IDSM) following implementation of the lab.  This lab component was specifically designed to help students make clear distinctions between mathematical systems and real systems by comparing the behavior of the model with that of the real system.  For the fall 2005 quarter the items asking about knowledge and confidence prior to the course were administered as a pre-course survey.  In previous years, students were asked to make a rating retrospectively about their knowledge and confidence.
The survey contains four sections.  The first section allowed students to identify their level of knowledge and confidence in applying various concepts with regard to systems modeling before taking the course.  The second section of the survey allows students to identify their level of knowledge and confidence in apply the same concepts after taking the course.  Students select responses using a 4-point Likert scale indicating their level of knowledge and also confidence as “High,” “Moderate,” “Low,” or “No Clue.”  The rubrics for each of these scaled responses are shown in Table 1.

Table 1

Rubrics for Response Scale on Survey

Fall 2005
   BEFORE

	Level of Knowledge
	Rubric

	High
	I knew the concept and had applied it.

	Moderate
	I knew the concept but had not applied it.

	Low
	I had only heard about the concept.

	No Clue
	This concept was new to me.

	Level of Confidence
	Rubric

	High
	I was confident that I understood and could apply the concept to problems.

	Moderate
	I was somewhat confident that I understood the concept and was fairly sure I could apply it to a new problem.

	Low
	I had heard of the concept but had little confidence that I could apply it.

	No Clue
	I was not confident I could apply the concept.


   AFTER

	Level of Knowledge
	Rubric

	High
	I know the concept and I have applied it.

	Moderate
	I know the concept but I have not applied it.

	Low
	I have only heard about the concept, but do not know it well enough to apply it.

	No Clue
	This concept is new to me.

	Level of Confidence
	Rubric

	High
	I am confident that I understand and can apply the concept to problems.

	Moderate
	I am somewhat confident that I understand the concept and am fairly sure I can apply it to a new problem.

	Low
	I had heard of the concept but I have little confidence that I can apply it.

	No Clue
	I am not confident that I can apply the concept.


The third section of the survey included statements regarding students’ attitudes toward systems modeling. Student responses were indicated on a 5-point Likert scale which included “Strongly Agree,” “Agree,” “Disagree,” “Strongly Disagree,” and “I Don’t Know” with a rating value of 4, 3, 2, 1, and 0, respectively.  The fourth section of the survey included one question that asked students “what three changes would you suggest for this course that would help students better understand the concepts?”
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Methodology
Participants

The survey was administered during the first and last weeks of the fall quarter in 2005 in ES205, ECE320, and ME406.  Of the 114 students who responded, 42 were in ES205, 18 were in ECE320, and 53 were enrolled in ME406.  Gender composition of respondents included 8 females, 99 male and 7 students whose gender identification was not available.  Breakdown by major included 78 mechanical engineering students, 26 electrical engineering students, 2 biomedical engineering students, 1 computer science student, and 1 mathematics dual major, and 7 students were unable to have a major identified in the banner system.  (Some demographic information is missing due to some respondents failing to provide and identification number on their surveys). 
Statistical Analysis

The student responses from the survey were analyzed and are presented in several ways.  First, student responses were calculated overall by percent.  Second, a Paired Sample T-Test was conducted to compare the mean scores between before and after responses for all students combined.  A One-Way ANOVA was used to compare mean scores (a) between male and female students, (b) by each course, and (c) between 2003, 2004, and 2005 quarters.  
Data Collection Process

As this survey has been given over the course of numerous quarters, the project leader simply distributed the surveys to students in ES205, ECE320, and ME406 during the first and last week of class during the fall quarter of 2005.  (See Table 2 for concept codes.)
Table 2
Concept Codes Prior To and After Taking the Course

Fall 2005
K=Knowledge; C=Confidence

	Concept Code
	Concept Description

	Before & After
	

	K1 & C1
	Distinctions between a model and a real dynamical system. 

	K2 & C2
	Various approaches to modeling dynamical systems.

	K3 & C3
	Benefits of feedback control systems.

	K4 & C4
	Size limitations on control signals of real systems.

	K5 & C5
	Benefits of a state variable model.

	K6 & C6
	Benefits of a transfer function model.

	K7 & C7
	Trade-offs between the state variable model and a transfer function model.

	K8 & C8
	Comparisons between predicted response of a mathematical model and the response of a physical system.


* Words in italics serve as labels in subsequent graphs.
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                            Findings
Overall Comparison: 

Overall, students indicated that their perceived level of knowledge and confidence in applying the various systems modeling concepts improved on all course concepts.  There was a statistically significant difference between the mean scores when comparing students’ before and after responses on all 8 of the concepts.  Students’ knowledge and confidence in “distinctions between a model and a real dynamical system,” “various approaches to modeling dynamical systems,” “ benefits of feedback control systems,” “benefits of a transfer function model,” and “comparisons between predicted response of a mathematical model and the response of a physical system” increased from an average of “low” to an average of “moderate.”  Students’ knowledge and confidence in “size limitations on control signals of real systems” and “trade-offs between the state variable model and a transfer function model” increased from an average of “no clue” to an average of “low or moderate.” Students’ reported knowledge in “benefits of a state variable model” increased from “low” to “moderate” while confidence for this concept increased from “no clue” to “low.”  (See Figure 1a for concepts 1-4 and Figure 1b for concepts 5-8.)   
Figure 1a: Pre- and Post-Course Comparison of Concepts 1-4

Figure 1b: Pre- and Post-Course Comparison of Concepts 5-8

In addition to the differences overall, the percentage of students who indicated a high or moderate level of knowledge and confidence with regard to all of the concepts increased from the beginning to the end of the course.  Figure 2 shows the percentage of students responding high or moderate on each of the course concepts both prior to and following the course.


Figure 2: Pre- and Post-Course Comparison of Percent of Students Responding Moderate to High on Concepts 

ES-205, ECE-320, and ME-406 Comparisons:

When responses were analyzed by course, there were 5 differences that were statistically significant.  These differences occurred between the following groups: 
· Students in ES205 rated their knowledge in the majority of the concepts significantly lower than students in ECE320 and ME406 both prior to and following the course.    
· Prior to the course, students in ES205 rated their confidence lower than students in ME406 in “distinctions between a model and a real dynamical system” and lower than student in ECE320 in “benefits of a transfer function mode.”
· Following the course students in ES205 rated their confidence lower than students in ECE320 and ME406 in “benefits of feedback control systems” and “benefits of a state variable model.” 
· Students in ES205 rated their confidence in “trade-offs between the state variable model and a transfer function model” lower than students in both ECE320 and ME406.  Students in ECE320 rated their knowledge higher than students in both ES205 and ME406 on this concept. 
· Students in ECE320 rated their confidence in “size limitations on control signals of real systems” higher than students in ES205 and ME406 following the course. 

See tables 3a and 3b below for a comparison of the means for each course on each of the eight course concepts.

Table 3a
Pre- and Post-Course Mean Knowledge Ratings
Fall 2005
	Concept
	Pre
	Post

	
	ES205
	ECE320
	ME406
	ES205
	ECE320
	ME406

	Distinctions between a model and a real dynamical system.
	2.42**
	3.33
	3.27
	3.58**
	4.00
	3.88

	Various approaches to modeling dynamical systems.
	2.31*
	2.78
	2.98*
	3.47
	3.67
	3.58

	Benefits of feedback control systems.


	1.89**
	2.39
	2.54
	2.86**
	3.75
	3.83

	Size limitations on control signals of real systems.
	1.47
	1.67
	1.60
	2.56**
	3.42
	3.02

	Benefits of a state variable model.


	1.53**
	2.39
	2.25
	2.76**
	3.67
	3.44

	Benefits of a transfer function model.

	2.00**
	3.06
	2.73
	3.44
	3.75
	3.69

	Trade-offs between the state variable model and a transfer function model.
	1.44**
	2.17
	2.21
	2.58**
	3.67**
	3.00

	Comparison between predicted response of a mathematical model and the response of a physical system.
	2.61*
	3.17
	3.15*
	3.53
	3.92
	3.75


* Indicates significant difference between courses.  

** Indicates significant difference between course and both of the other courses.

Table 3b
Pre- and Post-Course Mean Confidence Ratings
Fall 2005
	Concept
	Pre
	Post

	
	ES205
	ECE320
	ME406
	ES205
	ECE320
	ME406

	Distinctions between a model and a real dynamical system.
	2.28*
	2.78
	2.98*
	3.31
	3.75
	3.58

	Various approaches to modeling dynamical systems.
	2.25
	2.39
	2.50
	3.11
	3.42
	3.25

	Benefits of feedback control systems.


	1.86
	2.11
	2.23
	2.64**
	3.67
	3.46

	Size limitations on control signals of real systems.
	1.64
	1.61
	1.50
	2.39
	3.58**
	2.69

	Benefits of a state variable model.


	1.72
	2.11
	2.04
	2.47**
	3.50
	2.96

	Benefits of a transfer function model.

	2.00*
	2.78*
	2.46
	3.31
	3.58
	3.44

	Trade-offs between the state variable model and a transfer function model.
	1.67
	2.11
	1.98
	2.53*
	3.17*
	2.67

	Comparison between predicted response of a mathematical model and the response of a physical system.
	2.42
	2.67
	2.79
	3.42
	3. 75
	3.42


* Indicates significant difference between courses.  

** Indicates significant difference between course and both of the other courses.

In addition to the statistically significant differences between courses on each of the concepts mentioned above, the percentage of increase in students indicating moderate to high knowledge and confidence on each of the eight concepts from prior to the course to following the course are presented in Table 4 below.

Table 4
Pre- and Post-Course Percent Increase of Students who Indicated 

“Moderate to High” in Knowledge and Confidence

Fall 2005
	Concept
	ES-205
	ECE-320
	ME-406

	
	Knowledge
	Confidence
	Knowledge
	Confidence
	Knowledge
	Confidence

	Distinctions between a model and a real dynamical system.
	39%
	48%
	17%
	17%
	9%
	23%

	Various approaches to modeling dynamical systems.
	55%
	52%
	42%
	50%
	14%
	40%

	Benefits of feedback control systems.
	35%
	26%
	75%
	75%
	44%
	63%

	Size limitations on control signals of real systems.
	35%
	23%
	83%
	92%
	72%
	60%

	Benefits of a state variable model.
	48%
	23%
	67%
	58%
	58%
	58%

	Benefits of a transfer function model.
	55%
	42%
	17%
	25%
	35%
	37%

	Trade-offs between the state variable model and a transfer function model.
	39%
	29%
	67%
	58%
	58%
	53%

	Comparison between predicted response of a mathematical model and the response of a physical system.
	45%
	42%
	17%
	25%
	19%
	30%


Comparisons by Gender:
While there were gender differences in ratings of knowledge and confidence in the baseline quarter (2003), there was no gender difference once again this quarter (recall there was no gender difference in 2004 either).  One possible reason for the lack of a gender difference when a previous difference existed may be that the addition of the laboratory component removed the gender difference.  Another possible explanation is the lack of statistical power due to the small number of female students in the sample.  It may be that a difference still exists, but that there is not enough power to find it.  
Baseline Comparisons
When comparing students’ ratings of their knowledge and confidence in each of the course concepts from the fall 2003 quarter (when students did not have a lab component) to the fall 2004 and 2005 quarters (when students did have a lab component), a few notable findings appeared.  The most notable of these is higher rating of knowledge and confidence for the majority of the course concepts from students in ES205 in the 2004 quarter compared to the 2003 and 2005 quarters.  It is unclear why these students differ from the other students (see Table 5a for knowledge means and Table 5b for confidence means).
Table 5a
Mean Knowledge Ratings for Fall 2003, Fall 2004, and Fall 2005
(Overall, ES205, ECE320, and ME406)

	Concept
	Overall
	ES205
	ECE320
	ME406

	
	2003
	2004
	2005
	2003
	2004
	2005
	2003
	2004
	2005
	2003
	2004
	2005

	Distinctions between a model and a real dynamical system.
	3.60
	3.64
	3.78
	3.55
	3.76
	3.58
	3.69
	3.49*
	4.00*
	3.71
	3.58*
	3.88*

	Various approaches to modeling dynamical systems.
	3.42
	3.59
	3.55
	3.40*
	3.70*
	3.47
	3.46
	3.47
	3.67
	3.47
	3.47
	3.58

	Benefits of feedback control  

systems.
	3.01**
	3.44
	3.46
	2.74
	3.25**
	2.86
	3.38
	3.59
	3.75
	3.59
	3.47
	3.83

	Size limitations on control 

signals of real systems.
	2.78*
	3.06*
	2.90
	2.57
	3.02**
	2.56
	3.15
	3.08
	3.42
	3.18
	2.79
	3.02

	Benefits of a state variable 

model.
	3.07
	3.22
	3.22
	2.94
	3.31**
	2.76
	3.54
	3.03*
	3.67*
	3.12
	3.16
	3.44

	Benefits of a transfer function model.
	3.53
	3.66
	3.60
	3.55
	3.68
	3.44
	3.54
	3.59
	3.75
	3.47
	3.63
	3.69

	Trade-offs between the state variable model and a transfer function model.
	2.94
	3.09
	2.93
	2.94
	3.20*
	2.58*
	3.00
	2.94*
	3.67*
	2.88
	3.05
	3.00

	Comparison between predicted response of a mathematical model and the response of a physical system.
	3.55
	3.66
	3.69
	3.55
	3.80**
	3.53
	3.31
	3.54
	3.92
	3.76
	3.42
	3.75


 * Indicates significant difference between years

** Indicates significant difference between year and both of the other years.

Table 5b
Mean Confidence Ratings for Fall 2003, Fall 2004, and Fall 2005
(Overall, ES205, ECE320, and ME406)

	Concept
	Overall
	ES205
	ECE320
	ME406

	
	2003
	2004
	2005
	2003
	2004
	2005
	2003
	2004
	2005
	2003
	2004
	2005

	Distinctions between a model and a real dynamical system.
	3.34
	3.43
	3.50
	3.21*
	3.56*
	3.31
	3.54
	3.27*
	3.75*
	3.59
	3.26
	3.58

	Various approaches to modeling dynamical systems.
	3.13
	3.31
	3.22
	3.09
	3.42**
	3.11
	3.15
	3.19
	3.42
	3.24
	3.00
	3.25

	Benefits of feedback control  

systems.
	2.80**
	3.16
	3.18
	2.49*
	2.93*
	2.64
	3.38
	3.30
	3.67
	3.29
	3.26
	3.46

	Size limitations on control 

signals of real systems.
	2.55
	2.82
	2.69
	2.36*
	2.75*
	2.39
	3.08
	2.86*
	3.58*
	2.76
	2.63
	2.69

	Benefits of a state variable 

model.
	2.92
	2.98
	2.85
	2.75
	3.04*
	2.47*
	3.23
	2.78*
	3.50*
	3.18
	2.89
	2.96

	Benefits of a transfer function model.
	3.23*
	3.46*
	3.41
	3.17*
	3.48*
	3.31
	3.38
	3.37
	3.58
	3.29
	3.42
	3.44

	Trade-offs between the state variable model and a transfer function model.
	2.73
	2.94*
	2.68*
	2.70
	3.02*
	2.53*
	2.69
	2.75
	3.17
	2.88
	3.00
	2.67

	Comparison between predicted response of a mathematical model and the response of a physical system.
	3.39
	3.48
	3.46
	3.42
	3.63
	3.42
	3.15
	3.35
	3.75
	3.47
	3.05
	3.42


 * Indicates significant difference between years

** Indicates significant difference between years and both of the other years.

Skills Learned as a Result of Course
Students in all three courses were asked to rate their agreement with four statements regarding skills they may have learned in their respective course.  These statements are as follows: 
(1) “as a result of this class, I understand the uses of models in ways that will help me in future 

     classes,”

(2) “as a result of this class, I understand the limitations of models in ways that will help me in 
     future classes,”

(3) “this class has helped me better understand how modeling systems can be applied in 
     engineering situations (applying models),” and 
(4) “this class has helped me to better understand the frequency of response of a system.”  
As can be seen in the graph below, the majority of students agreed with the all 4 of the statements.  (Words in italics above serve as the labels in the graph below.)

Figure 4: Agreement with Skill Statements

In addition to the four skill statements above, students rated their agreement with their ability to develop models for four systems: electrical, mechanical, thermal, and fluid.  As can be seen in the graph below students were most confident in their ability to develop a model for a mechanical system as indicated by the majority strongly agreeing with this statement.  For the other three systems, the majority of students agreed they could develop a model for thermal and electrical systems.  Students were split fairly evenly in the strength of their agreement on their ability to develop a fluid system model between agree and disagree. 
Figure 5: Agreement with Ability to Develop Models

Comments:
The final section on the survey included the following question “What three changes would you suggest for this course that would help students better understand the concepts?”

The most common comments across courses included adding more examples and demonstrations including examples of problems and systems, moving more slowly through course material, moving the course to later in the day, and explaining the relevance of the course content to the “real world.”  The other comments varied widely by course and student and are thus presented in their raw form in Appendix B.  
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Summary
Summary
In summary there are basically four points that evolved from the analyses.  First, students improved overall in their perception of their knowledge and confidence with regard to the integrated dynamical systems concepts.  The percentage increase in the number of students who indicated that they had a “high to moderate” level of knowledge or confidence in applying the concepts ranged from 12% to 82% after completing the course.  

Second, when student responses were separated by class, students enrolled in ES205 tended to report lower levels of knowledge and confidence in the course concepts both prior to and following the course for many of the concepts.

Third, when comparing student ratings of knowledge and confidence from fall 2005 to fall 2003 and fall 2004, an interesting finding appeared.  Students enrolled in ES205 during the fall 2004 quarter rated their knowledge and confidence higher than students enrolled in ES205 during the fall 2003 and fall 2005 quarters for the majority of the concepts.

While this seems odd at first, it is important to remember students in ES205 continuously yield counterintuitive results in each quarter’s assessment.  As we collect more data, hopefully we will be able to tease out this oddity and determine why students in the course continue to respond in this manner.  It may be that the students enrolled in ES205 during the fall 2004 are outliers statistically from the other students or different in their responses for some reason.

Finally, inclusion of a laboratory component seems to increase students’ ratings of their knowledge and confidence on course concepts when examined by gender and course.  In terms of comments, students this year reported a wide variety of specific suggestions unlike in previous quarters.   
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Appendixes
A. ES205, ECE320 and ME406 Course Survey
B. Student Comments
Appendix A
Rose-Hulman Institute of Technology

ES205, ECE320 and ME406 Course Survey

Fall 2005
Please use the following scale to indicate the level of knowledge and confidence you have in your ability in each of the following areas BEFORE taking this course: 


	Course Concepts
	Level of Knowledge
	Level of Confidence

	1. Distinctions between a model and a real dynamical system.
	
	

	2. Various approaches to modeling dynamical systems
	
	

	3. Benefits of feedback control systems.
	
	

	4. Size limitations on control signals of real systems.
	
	

	5. Benefits of a state variable model.
	
	

	6. Benefits of a transfer function model.
	
	

	7. Trade-offs between the state variable model and a transfer function model.
	
	

	8. Comparisons between predicted response of a mathematical model and the response of a physical system.
	
	


Rose-Hulman Institute of Technology

ES205, ECE320 and ME406 Course Survey

Fall 2005

Please use the following scale to indicate the level of knowledge and confidence you have in your ability in each of the following areas AFTER taking this course.


	Course Concepts
	Level of Knowledge
	Level of Confidence

	1. Distinctions between a model and a real dynamical system.
	
	

	2. Various approaches to modeling dynamical systems
	
	

	3. Benefits of feedback control systems.
	
	

	4. Size limitations on control signals of real systems.
	
	

	5. Benefits of a state variable model.
	
	

	6. Benefits of a transfer function model.
	
	

	7. Trade-offs between the state variable model and a transfer function model.
	
	

	8. Comparisons between predicted response of a mathematical model and the response of a physical system.
	
	


Please use the following scale to respond to questions 17 – 21.

	Strongly Agree
	Agree
	Disagree
	Strongly Disagree
	I Don’t Know

	4
	3
	2
	1
	0


9. _____  As a result of this class, I understand the uses of models in ways that will help me in future 

    classes.

10. _____ As a result of this class, I understand the limitations of models in ways that will help me in 

   future classes.

11. _____ This class has helped me better understand how modeling systems can be applied in 

      engineering situations.

12. _____ This class has helped me to better understand the frequency response of a system.

13. I can develop a model for . . . (Please use the scale above)
(a) _____ Electrical Systems
   (b) _____ Mechanical Systems 


(c) _____ Thermal Systems
   (d) _____ Fluid Systems

14. What three changes would you suggest for this course that would help students better understand the concepts.

Appendix B
ES205 Student Comments:

Textbook:

· For our class the book was not a good source of information on practice problems.

· Don't make them buy a book
Coursework:

· It is redundant as it is, less work would be nice

· Premade worksheets

· More homework

· Collect homework

· More DE review, required

· Introduce simulink, teach it better. I was just thrown in and was forced to learn on my own

· Do a longer intro of simulink

· Much of the class seemed skewed towards EE's, which can make things hard for other majors. A more balanced casting/style would help. 
· Move fluids & thermo

· Spend a little more time with fluids. Some fluid and thermal systems professors aren't the best. 

· Explain more about what transfer functions mean and how they relate to mechanical systems.

· More work of converting X(s) to X(x)

· More in class projects

· Actual design project

· Mandate homework to turn in

· Packets on topics to review off of

· More of a structured way to cover material like a syllabus for topics each day.

· Make the course more structured all around

· Much of the information presented was not very clear to me. I often left the class completely confused about what I saw that day. 

· Put more emphasis on attendance, because missing too many classes is detrimental to learning

· Tests more correlated to homework

· Go more in depth in discussions instead of just going over the very basic concepts.

· Review sessions before tests

· More transfer functions

· Have More homework to turn in

· More electro-mechanical systems

Labs:

· Better labs

· Edible labs

· Need to get more labs back than just first one.

· More structured labs

· We did not have any kind thermal lab.

· Less Matlab
· Less labs

· Better feedback on lab menus

· We did not have any electrical circuit lab.
ECE320 Student Comments:

Labs:

· Further analyze results in lab, maybe have a discussion after each.

· The lab shouldn't be so interconnected. If you mess up on the first lab and can't get the Matlab to work , then you are in a bind for the rest of the labs.  You'll be constantly trying to fix old problems from weeks before.

· Shorten some of the labs, some require too much time.

· You should switch up the lab models that are used more.  I only used the Model 210 once the entire quarter. 

· Don't depend on Matlab so much.  If a person has a limited knowledge or confidence in Matlab use, the labs can be very frustrating and the homework can be difficult. (Also make reference to the Matlab help appendix in the back of the notes. I didn't know it was there until late in the quarter.)
Other:

· How do we create these controls physically?

· Less concepts

ME406 Student Comments:

Labs:

· Applications of lag/RL design rather than the labs which did not apply these concepts to physical models

· The labs are very helpful.

· Make the labs resemble more life-like situations
· More thorough explanation of labs (not just what we're doing but also how it applies concepts)

· More pre-labs in the beginning of the course 

· Labs are by far the things that made me understand the best. Lecture often made me feel bogged down in difficult math.

· Have the whole class use either tarsional systems in lab, so that handouts only talk about one type. 

· Make us develop the state space models ourselves instead of giving them for the labs. 

· More in depth labs, building models and simulink files.

· Make the labs more concise and clear

· Spend more time discussing how what we do in lab ties in with what we learn in class

· Make the pre-labs required before lab, so people are more prepared for lab.

· Keep the labs, without them I would've been lost.

· I would spend more time discussing the lab before hand to enhance the understanding of the subject.

· A listing of useful Matlab commands to use in labs would have been nice to have at the beginning of the course.

· Better lab handouts

· Less Matlab
Course Content: 

· More time on control compensators less on review

· Provide some explanation about the setup of the simulink models.

· Try to make more connection to practical applications, because for the most part the models appeared to be theoretical.

· I would spend more explaining the application of the subject.

· Have student create simulink models

· Fix the torsional systems, they are good to work with, but they have too many errors during the operation.

· More discussion on "what is a pole and zero?"

· Less material

· Question 13 is the first time electrical, thermal, and fluid problems have been mentioned this quarter.  It would have beneficial to apply controls to these types of systems during the quarter, rather than strictly using mechanical systems. 

· More work with state space; familiarity will help understanding

· It seems that there is material in this course that is covered on a "you don't need to know this for the test, but it's useful" basis.  However, there is so much material covered in this class that , even when paying close attention, I often find the pace to swift for me to keep up.  And yet, despite this pace, the professor often runs out of time. It would seem best that some of this material be removed or, preferably, moved to a less-intensive class.

· Book was almost too technical, it showed a lot of examples, but it was very hard to follow

· More self learning in class, make us work problems in class

· I felt too much time was spent on review from PE II and ADES, though I needed it. Maybe have an out-of-class review session? 

· Assign paper earlier

· more continuity w/book

· Maybe a project

· Explaining how the simulink models are setup

· More basis on how it works lots seemed like abstract tricks

· Hard to tell what we need to know and info you are just giving us

· I don't have any suggestions. I felt that the labs were very effective at giving students a better understanding of the course material. I also felt that Dr. Burchett was very helpful during the lab sessions and the lab handouts were very informative.

· Sisotool helped a lot.

· Do some thermal and fluid system modeling.

· Make the data reduction process more concrete. Explain it better. Give steps. 

· More depth

· We spent an extensive amount of time with both states space and transfer function models (and block diagrams too) but it wasn't clear what the pros and cons were. It would have been helpful to have a more thorough explanation of why you would choose one approach over the other.

· Some concepts covered, such as nyquist, seemed to not be used, eliminate them to spend more time on other items.

· Maybe attempt other system models other than mechanical, might be to confusing though.

· Take a few weeks for linear and then switch to torsional.

· explain lay and notch much cleaner

· Assign the paper to be written of the beginning of the course to develop an appreciation for control systems.

· Introduce sisqtool when first covering pale-zero diagrams instead of waiting a few weeks.

· Do thermal and fluid systems in the labs.

· More time for mastery/repetition.

· More help on homework

Knowledge:  What you knew regarding this concept area.


4 = High, I knew the concept and had applied it. 			2 = Low, I had only heard about the concept.


3 = Moderate, I knew the concept but had not applied it. 		1 = No Clue, this concept was new to me.





Confidence:  Level of confidence you had in your ability to solve problems in this area.


4 = High, I was confident that I understood and could apply the concept to problems.


3 = Moderate, I was somewhat confident that I understood the concept and was fairly sure I could apply it to a 


       new problem.


2 = Low, I had heard of the concept but had little confidence that I could apply it.


1 = No Clue, I have no idea if I can apply the concept.











Knowledge:   What you know regarding this concept area.


4 = High, I know the concept and I have applied it in this course. 		


3 = Moderate, I know the concept but I still have not applied it. 	


2 = Low, I have only heard about the concept, but do not know it well enough to apply it.		


1 = No Clue, I do not know the concept.





Confidence:   Level of confidence you have in your ability to solve problems in this area.


4 = High, I am confident that I understand and can apply the concept to problems.


3 = Moderate, I am somewhat confident that I understand the concept and I can apply it to a new 


       problem.


2 = Low, I have heard of the concept but I am not sure that I can apply it.


1 = No Clue, I am not confident that I can apply the concept.


























� Each of the statistical processes was conducted using a p-value of .05 to determine statistical significance.  This means that when survey responses were compared between and among the different groups, we are 95% confident that the differences did not occur by chance.
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