Course Review Package

Summer 2001

Course Review held on: 14 June 2001

ME 491: Capstone Design for Intercollegiate Competition

ME 492Z: First-Class Capstone Design Project
Offered:  ME 491: Fall Only; ME 492Z:  Spring Only

Number of Credit Hours:  ME 491: 3(1); ME 492Z: 3(2)

Prerequisites:  ME 491:  ME 290, C1C; ME 492Z:  ME 491

Co-requisites: None. 

This Course is a Prerequisite for: ME 491: ME 492Z; ME 492Z: None. 

This Course is required for cadets on intercollegiate design teams regardless of major.
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Course Directors: Dr. Dan Jensen (491), Capt Marty Bowe (492Z)

Other Instructors in Academic Year 2000/2001:  None.
1.1 Course Description (from curriculum handbook)

Mech Engr 491: Capstone Design for Intercollegiate Competition.

Capstone engineering design experience for students involved with intercollegiate design competitions sponsored by professional engineering societies.  Emphasis placed on the design process, complete analysis, and technical communication in the creative development of a mechanical system.  The system is designed, fabricated, and tested against performance specifications determined by the societies sponsoring the competitions.  Successful project completion may result in a field trip to the competition, normally held in the spring semester.  Final report.

Mech Engr 492Z: Capstone engineering design experience for Engineering Mechanics and Mechanical Engineering majors.  Emphasis placed on the design process, complete analysis and technical communication in the creative development of a mechanical system.  The system is designed, fabricated and tested against performance specifications determined by faculty members.  Final report.

TEXT: Ulrich and Eppinger, Product Design and Development, McGraw-Hill, 1995. Wood & Otto, Product Design, Prentice Hall, 2000.  (Both used in ME 491).
1.1.1 Course Goal

Cadets will be able to apply a design methodology which represents an acceptable solution to an ill-defined problem and effectively communicate their design solution.

1.1.2 Course Objectives

1.0 Given a set of requirements which represent customer needs, cadets will design a mechanical system as a solution to an ill-defined engineering.

1.1 Given an ill-defined problem, cadets will generate multiple solutions for it. (491)

1.2 Given a set of solution concepts, cadets will select the best solution. (491)

1.3 Demonstrate the ability to apply Mechanical Engineering design principles by producing comprehensive analysis and testing results. (491, 492Z)

1.4 Demonstrate the ability to apply Mechanical Engineering design principles by constructing a working prototype of their solution. (491, 492Z)

2.0  Demonstrate the ability to effectively communicate their design solution
2.1 Generate a complete, concise report describing their design process and final solution. (491 & 492Z)

2.2 Demonstrate the ability to conduct a professional presentation which is both clear and concise. (491 & 492Z)

3.0  Demonstrate the ability to work effectively on an interdisciplinary design team (491 & 492Z)

1.1.3 Mapping to Program Objectives
	Program Curricular Outcome
	Relevant ME 491/492Z

Course Objective(s)

	1a.  Application of the fundamental concepts of engineering mechanics to solve engineering problems.
	1.1,  1.3

	1b. Application of the fundamental analysis concepts of mechanical engineering to solve engineering problems.
	1.1,  1.2,  1.3

	2a. Modeling, design, and fabrication techniques of systems with solid and fluid components under real-world conditions.
	1.1,  1.2,  1.3

	2b. Modeling, design, and fabrication techniques of thermal and mechanical systems under real-world conditions.
	1.1,  1.2,  1.3

	3a.  Use of contemporary engineering mechanics analysis, design, and test tools.
	1.1,  1.2,  1.3

	3b. Use of contemporary mechanical engineering analysis, design, and test tools.
	1.1,  1.2,  1.3

	4.   Experimental techniques to include test design, execution, data analysis and interpretation.
	1.3

	5.   Written and oral communications skills.
	2.1,  2.2

	6.   Knowledge of ethical and professional responsibilities.
	1.2

	7.   Breadth and depth of engineering knowledge and skills to effectively identify and solve the types of complex, interdisciplinary problems they will encounter as Air Force engineers.
	1.1,  1.2

	8.   Ability to be effective interdisciplinary team members.
	3.0 

	9.   Skills to be independent life-long learners while knowing when to seek help.
	1.0

	10. Knowledge of contemporary social, political, military, and engineering issues, as well as the role of Air Force engineering officers in our global society.
	


1.2 Course Content 

Course Content for 491

	LESSON
	TOPIC
	Course Objectives Covered

	1
	Course Introduction
	1.0

	2
	Project Plan, Mission, Gantt, MBTI
	1.1

	3
	Project Plan, Mission, Gantt, MBTI
	1.1

	4
	Project Plan Meeting *
	2.0

	5
	Customer Needs, House of Quality
	1.1,1.2

	6
	Engineering Specs
	1.1,1.2

	7
	CN, HoQ, Spec Meeting *
	1.1,1.2,2.0

	8
	Functional Decomposition, Concept Generation (Morph), Concept Selection (Pugh)
	1.2

	9
	Functional Decomposition, Concept Generation (Morph),  Concept Selection (Pugh)
	1.2

	10
	FD, Morph, Pugh, Meeting *
	1.2, 2.0

	11
	FMEA, DFM, Material Selection
	1.2

	12
	FMEA, DFM, Material Selection
	1.2

	13
	FMEA, DFM, Material Selection Meeting *
	1.2, 2.0

	14
	CAD
	1.2

	15
	Analysis Plan
	1.3

	16
	CAD, Analysis Plan Meeting *
	1.3, 2.1

	17
	Preliminary Design Review
	1.2, 1.3, 2.1, 2.2

	18
	Preliminary Design Review
	1.2, 1.3, 2.1, 2.2

	19
	Preliminary Design Review 
	1.2, 1.3, 2.1, 2.2

	20
	Prototyping
	1.2, 1.4

	21
	PDR Action Point Meeting *
	1.2, 2.0

	22
	Design of Experiments – Test Plans
	1.3

	23
	Analysis, DOE, Prototype (ADP) Team Time
	1.3

	24
	Analysis, DOE, Prototype (ADP) Team Time
	1.3

	25
	Analysis, DOE, Prototype (ADP), Team 1 meeting *, Others = Team Time
	1.3, 2.0

	26
	Analysis, DOE, Prototype (ADP), Team 2 meeting *, Others = Team Time
	1.3, 2.0

	27
	Analysis, DOE, Prototype (ADP), Team 3 meeting *, Others = Team Time
	1.3, 2.0

	28
	Bill of Materials, Design for Assembly 
	1.2, 1.3

	29
	Analysis, DOE, Prototype (ADP), Team 1 meeting *, Others = Team Time
	1.3, 2.0

	30
	Analysis, DOE, Prototype (ADP), Team 2 meeting *, Others = Team Time
	1.3, 2.0

	31
	Analysis, DOE, Prototype (ADP), Team 3 meeting *, Others = Team Time
	1.3, 2.0

	32
	Spec Revisions, BOM, DFA Meeting *
	1.2, 1.3

	33
	Analysis, DOE, Prototype (ADP), Team 1 meeting *, Others = Team Time
	1.3, 2.0

	34
	Analysis, DOE, Prototype (ADP), Team 2 meeting *, Others = Team Time
	1.3, 1.4, 2.0

	35
	Analysis, DOE, Prototype (ADP), Team 3 meeting *, Others = Team Time
	1.3, 1.4, 2.0

	36
	Analysis, DOE, Prototype (ADP), Team 1 meeting *, Others = Team Time
	1.3, 1.4, 2.0

	37
	Analysis, DOE, Prototype (ADP), Team 2 meeting *, Others = Team Time
	1.3, 1.4, 2.0

	38
	Analysis, DOE, Prototype (ADP), Team 3 meeting *, Others = Team Time
	1.3, 1.4, 2.0

	39
	Critical Design Review
	1.1-4, 2.1, 2.2

	40
	Critical Design Review 
	1.1-4, 2.1, 2.2

	41
	Critical Design Review
	1.1-4, 2.1, 2.2

	42
	Course Wrap-Up
	


*  Indicates meeting with instructor and/or team advisor

There is no set syllabus for ME 492z.  Students develop their own production timeline and are held to that with regard to grades (see Section 1.2.1).  

Section 1.2.1   Summary of Graded Events for 491

	EVENT
	Course Objectives Covered
	Number of Lessons Covered
	Percentage of Total Points

	Project Plan
	1.1
	2
	5

	CN,HoQ,Specs
	1.1, 1.2
	3
	5

	FD, Morph, Pugh
	1.2
	3
	5

	FMEA, Matl Sel
	1.2
	3
	5

	CAD 1
	1.2, 2.1
	2
	5

	Analysis Plan
	1.3
	3
	5

	PDR
	1.1-3, 2.2, 3.0
	3
	5

	CAD 2
	1.2-3, 2.1
	3
	5

	Analysis, DOE, Prototyping 1-4
	1.3
	8
	20

	Spec Revision / BOM
	1.2, 1.4
	3
	8

	Analysis, DOE, Prototyping package
	1.3, 2.1
	3
	10

	CAD 3
	1.3, 2.1
	1
	5

	CDR
	1.1-4, 2.1-2, 3.0
	3
	6

	Final Report
	1.1-4, 2.1
	1
	5

	Notebook
	1.1-4, 2.1
	1
	6

	Total
	
	42
	100


Summary of Graded Events for 492Z
	EVENT
	Course Objectives Covered
	Number of Lessons Covered
	Percentage of Total Points

	Program Development
	1.3
	3
	10

	Final Briefing
	1.4, 2.2
	1
	10

	Cost & Analysis Realization
	1.4
	42
	20

	Schedule Realization
	1.3
	42
	20

	Performance Realization
	2.1
	42
	20

	Complete Functional System 2-4

Weeks before Competition
	1.3, 1.4, 3.0
	38
	20

+ go/no-go

	TOTAL
	
	42
	100


1.3 Course Placement

1.3.1 Course Flow Map
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1.3.2 Prerequisites

ME 290 (Design) is a pre-req for ME 491.  Department approval coordinated with the various C1C team leaders is also required for 491. This attempts to ensure sufficient quantity and quantity of individuals for each competition team.  491 is a prereq for 492Z.

1.3.3 Courses Fed

Mech Engr 492, Z section is fed from 491.

1.3.4 Replacements and Waivers

There are no replacements or waivers for these courses.  If a student fails 491 (or does not pass the go/no-go), then they must take 492 in place of 492Z.

1.4 Course Policies

· Standard DFEM policies.

· In 491, each team must provide complete proof of concept through analysis, DOE and prototypes for every component of every subsystem or that team will not be allowed to proceed to 492Z.

· In 492Z, each team must meet the “completely functional system” criteria at some time negotiated before either CDR or their competition date (which ever comes first) or that team will not be allowed to go to the competition.

· Grades on assignments are assigned to the entire team (i.e. no individual points).  However, significant redistribution of points occurs after data from peer evaluations is analyzed.  A full grade drop is not uncommon if a particular student receives consistent, significant low scores from their peers.

· Students are given lab/safety briefings some of which allow them to get badge certified to use the power tools.

· Students keep a design notebook covering all details of their designs.

· Students are authorized to wear BDUs when the syllabus dictates they will have scheduled “Project Time”.

1.5 General Course Delivery – Pedagogy

· In ME 491, topic coverage loosely followed a 3-lesson format:  lecture on design/analysis procedures, team meetings, and meeting with instructor and/or team faculty advisor.  The goal of the meetings with instructor/team advisor is to provide feedback on the design tools or analysis and to ensure adequate, consistent progress on the project.

· Since the project teams were formed prior to the start of the course, the Myers – Briggs Type Indicator test results (MBTI ) were used to assist each team in dealing with the dynamics they had.

1.6 Changes from Previous Offerings

Implemented all the changes explicitly suggested in the previous review. Specifically:

-  The course goal was re-worded to clarify it.

-  A third objective was added: Demonstrate the ability to work effectively on an interdisciplinary design team.

-  Content was added on team building and team communication—this was done primarily informally by the instructors and advisors.  

-  Content was added on manufacturing tools and cadets were required to reinitialize all training for their lab badges.

-  The text was changed to Product Design, by Wood & Otto, Prentice Hall, 2000.  However, due to the unavailability of the text due to printing problems cadets used unbound paper copies that they still had from ME 290 and also used Ulrich and Eppinger (from ME 290).    

-  Inventor became the primary CAD package.

-  Use of the Rapid Prototyping machine was incorporated.

-  Cadets were allowed to reformat the syllabus to include some manufacturing time in the 491 as long as the full suite of design tools was properly completed.  

-  The requirement was levied to have each section in the analysis document (in 491) be signed off by an “expert” before it was submitted.

-  Full CAD (except detailed part drawings), full prototype and an initial “order of magnitude” analysis to determine critical dimensions was required to be completed by PDR (approximately lesson 20 in 491)

-  The go/no-go decision in 492Z was re-formatted to meet the intention of the rule rather than the letter of the law, and progress was routinely checked between the decision and the competition.

-  Although the paperwork was not processed in time, a CCP was submitted and approved to change ME 491 to a double-period course.  This will take effect Fall ’01.

1.7 Course Resources

1.7.1 Supplies
	TEAM
	Gift Funds (AOG)
	Dept Funds

	Baja
	$5,600
	$5,000

	FSAE
	$11,900
	$10,000

	Heavy Lift
	$3,075
	$2,500

	TOTALS
	$20,575
	$17,500


1.7.2 Equipment/Computers 

Computers in the lab were used often for project organization and analysis.  The rapid prototyping machine was used by Formula and Baja.  Finite element analysis was done on cadets’ personal machines with gift software from Nastran.  The composites manufacturing equipment was used by the Heavy-Lift team.  The garage was used extensively by both the Baja and FSAE teams.  The manufacturing equipment (welding, mill, lathe, drill press, power saws etc.) was used by all 3 teams.  The computer equipment was used the entire year; the software primarily during the 42 lessons of ME 491, and the construction equipment and facilities primarily during the 42 lessons of 

ME 492Z.
1.7.3 Needs/Desires 

· Need to continue to have access to quality FEA products

· Dedicated work space continues to be needed 

· Need more “robust” computers in the Mech Lab/Lounge, and more computers, period.  Present computers in the Mech lounge can not run Inventor or Patran/Nastran.  These tools are obviously critical for the competition teams.

2. ASSESSMENT

2.1 Were the Course Objectives Achieved?

2.1.1 Student and CD Assessment 

	Course Objective
	Student Assessment*
	CD Assessment
	Course Director Comments

	1.1 Given an ill-defined problem, cadets will generate multiple solutions for it
	3.62
	3.8
	This is not difficult to do, but cadets continue to want to jump with the first design that pops in their head rather than using the design tools.

	1.2 Given a set of solution concepts, cadets will select the best solution
	3.38
	3.2
	Again, the design tools should be relied on heavily here, and I’m not sure we have cadet buy-in with the tools yet.

	1.3 Demonstrate the ability to apply Mechanical Engineering design principles by producing comprehensive analysis and testing results
	3.11
	3.0
	At times, students could not explain the results they were presenting.

	1.4 Demonstrate the ability to apply Mechanical Engineering design principles by constructing a working prototype of their solution. 
	3.57
	3.3
	Students could not proceed with the project until this was met.  One of the three teams did not successfully accomplish this in time and was not permitted to proceed to ME 492Z.

	2.1 Generate a complete, concise report describing their design process and final solution. 
	3.62
	3.3
	Generally good.

	2.2 Demonstrate the ability to conduct a professional presentation which is both clear and concise. (491 & 492Z)
	3.71
	3.5
	Excellent presentation skills.

	3.0  Demonstrate the ability to work effectively on an interdisciplinary design team (491 & 492Z)
	3.75*
	3.2
	This continues to be a stumbling block.  If the team dynamics are good, the team does well.  But they do not seem to be able to resolve bad dynamics in a timely fashion.


0-Strongly Disagree, 1-Disagree, 2-Neutral, 3-Agree, 4-Strongly Agree

* Data taken at the end of ME 492Z.

**Does not represent data from ’01 Baja team which did not progress to ME 492Z.

2.1.2 Assessment Based Upon Graded Events  

	Graded Events
	Course
	Course

Objective(s)
	Average Score

( % )

	Project plan
	491
	1.1
	84

	Customer Needs, House of Qual., Decision Matrix
	491
	1.1, 1.2
	87

	FD, Morph, Matrix, Pugh Charts
	491
	1.1, 1.2
	94

	Failure Modes Effect Analysis & Material Selection
	491
	1.2
	84

	CAD1, CAD2, CAD3
	491
	1.2, 2.1
	71

	PDR
	491
	1.1-3, 2.2, 3.0
	85

	Analysis Plan
	491
	1.3
	87

	Analysis updates1,2,3,4
	491
	1.3
	85

	Spec Revisions/Bill of Materials
	491
	1.2, 1.4
	67

	Analysis/Experiment/Prototype Package
	491
	1.3, 2.1
	73

	CDR
	491
	1.1-4, 2.1-2, 3.0
	83

	Final Report and Notebook
	491
	1.1-4, 2.1
	89

	Program Development
	492Z
	1.4
	92

	Final Briefing
	492Z
	2.2, 3.0
	94

	Cost & Analysis Realization
	492Z
	1.4
	92.5

	Schedule Realization
	492Z
	1.4
	90

	Performance Realization
	492Z
	1.4
	97.5

	Complete Functional System 2-4

Weeks before Competition
	492Z
	1.4, 3.0
	100


	Course Objective
	Graded Events Used
	Avg.

Score

	1.0 Given a set of requirements which represent customer needs, cadets will design a mechanical system as a solution to an ill-defined engineering.
	See 1.1 – 1.4 for specifics
	

	1.1. Given an ill-defined problem, cadets will generate multiple solutions for it.
	491: Project Plan, CN,HoQ,Specs, PDR, CDR, Final Report and Notebook
	86

	1. 2 Given a set of solution concepts, cadets will select the best solution.
	491: CN,HoQ,Specs, FMEA, Matl Sel, CAD, PDR,  Spec Revis., BOM, CDR, Final Report and Notebook

 
	82

	1.3 Demonstrate the ability to apply Mechanical Engineering design principles by producing comprehensive analysis and testing results.
	491: PDR, Analysis Plan, Analysis updates1,2,3,4, ADP Package, , CDR, Final Report and Notebook


	84

	1.4 Demonstrate the ability to apply Mechanical Engineering design principles by constructing a working prototype of their solution.
	491: Revised Specs, CDR, Final Report & Notebook

492Z: CDR, Program Plan, Cost, Schedule, and Performance Realization, Go/No-go decision
	89

	2.0 Demonstrate the ability to effectively communicate their design solution
	See 2.1 & 2.2 for specifics
	

	2.1 Generate a complete, concise report describing their design process and final solution.
	491: CAD, Analysis/Experiment/Proto. Package, CDR, Final Report & Notebook


	81

	2.2 Demonstrate the ability to conduct a professional presentation which is both clear and concise
	491: PDR, CDR

492Z: CDR, Go/No-go decision
	90

	3.0  Demonstrate the ability to work effectively on an interdisciplinary design team (491 & 492Z)
	491: PDR, CDR

492Z:  Final Brief, Go/No-go
	91


2.1.3 Other Student Assessment (Standard Course Critique)

	Instructor
	ME 491
	ME 492z

	1.  Ability to stimulate interest
	5
	5.8

	2.  Quality and timeliness of feedback
	5.1
	5.8

	3.  Ability to provide clear, well-organized instructions
	5.2
	5.9

	4.  Ability to present alternative explanations
	5.1
	5.8

	5.  Use of examples and illustrations
	5.1
	5.8

	6.  Value of questions and problems raised
	5.1
	5.8

	7.  Knowledge of course material
	5.4
	5.9

	8.  Military role model
	5.5
	5.9

	9.  Encouragement given students to express themselves
	5.3
	5.9

	10.  Concern for student learning
	5.2
	5.9

	11.  Availability for extra help
	5.3
	5.8

	12.  Enthusiasm
	5.3
	5.9

	Course
	
	

	13.  Organization
	4.9
	5.8

	14.  Clarity of course objectives and requirements
	4.9
	5.9

	15.  Degree which course met stated objective
	5
	5.8

	16.  Intellectual challenge, encouragement of indep. thought
	5.5
	5.9

	17.  Reasonableness
	4.8
	5.8

	18.  Evaluative and grading techniques
	5.1
	5.9

	19.  Quality and usefulness of course text
	3.7
	5.3

	General Evaluation
	
	

	20.  Course as a whole
	4.8
	5.9

	21.  Relevance and usefulness 
	5.3
	5.9

	22.  Amount learned in course
	5.3
	5.9

	23.  Instructor’s effectiveness in facilitating learning
	5.1
	5.9


1 = Very Poor;    2 = Poor;    3 = Fair;    4 = Good;    5 = Very Good;    6 = Excellent


2.1.4   Other Student Assessment (Supplemental Course Critique)

The main end-of-course written comments we had from 491 were

1. Why do we need to do these design tools… can’t we just build?

2. Do we really need to do the tools for each component/subsystem?
3. Can we tweak the schedule so that we can start to build earlier?
The main comments from 492Z were:

1. We like the idea of setting our own program and then being held to that.

2. We like the idea of being graded quite heavily on our product.

3. We should have started building last semester.

Student assessment of how they thought they met the course objectives (from supplemental course critique):

	Course Objective
	Student Self-Grade in 492Z

	1.0 Given a set of requirements which represent customer needs, cadets will design a mechanical system as a solution to an ill-defined engineering.
	3.25

	1.1. Given an ill-defined problem, cadets will generate multiple solutions for it.
	3.62

	1. 2 Given a set of solution concepts, cadets will select the best solution.
	3.38

	1.3 Demonstrate the ability to apply Mechanical Engineering design principles by producing comprehensive analysis and testing results.
	3.11

	1.4 Demonstrate the ability to apply Mechanical Engineering design principles by constructing a working prototype of their solution.
	3.57

	2.0 Demonstrate the ability to effectively communicate their design solution
	3.57

	2.1 Generate a complete, concise report describing their design process and final solution.
	3.62

	2.2 Demonstrate the ability to conduct a professional presentation which is both clear and concise
	3.71

	3.0  Demonstrate the ability to work effectively on an interdisciplinary design team (491 & 492Z)
	3.75


0-Strongly Disagree, 1-Disagree, 2-Neutral, 3-Agree, 4-Strongly Agree
2.1.5 Other Course Director Assessment

· The analysis they did in 491 was better, but we are still having a difficult time getting buy-in on the design tools.  Also, the cadets are still (at times) doing analysis where they can’t explain the results.
· The rapid prototyping machine proved invaluable—it made the students address all interface issues prior to production.
· We continue to struggle with teams that do not have good team dynamics.  We can increase the “pulse-taking” of the dynamics, but perhaps we should also have a heavier role in “smoothing” them (see recommendations).
· We should have forced Baja into a final design at PDR.  Although there were good lessons learned from pulling the plug, we should have done it earlier to help them succeed.
· The idea to have an “expert” sign off their analysis produced MUCH better results.  However, we need to provide more clear guidance to the experts and we also will continue to need support from the faculty experts.
· The imitation of the Air Force acquisition process worked well; i.e. requiring a proof of concept prior to releasing funds forced the cadets to more thoroughly refine their design prior to construction (having to prove their concept to a tall, black-hatted, bag-full-of-butt-chewings fighter pilot with the call sign Bubba encouraged thorough design).
2.1.6   Other Instructor Assessment 

Although there are no other instructors for these courses, the team advisors echo the comments in 2.1.5.
2.2 Are Course Goals/Objectives Appropriate? 

Yes.  

2.3 Time Survey Data

Time survey data was not taken, but informal polls were conducted quite often. Overall, each team was putting in well above normal amounts of time. The results indicated that, on average, a student in 491 and 492z put in between 3 and 4 hours of outside work for every hour of class.  The Formula 1 team estimated that total team time (for 13 team members) was between 12,000 and 15,000 hours for the whole year.  The course directors and advisors concur with this estimate.

2.4 Grade History
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2.5 Were Previous Recommendations Appropriate 

YES.  All the changes suggested in the previous review were implemented.

3. RECOMMENDED CHANGES

3.1 
Changes to Course Goals

Recommendation:

None.
3.2 Changes to Course Objectives 

Recommendation: 
None.

3.3 Changes to Course Content 

Recommendation:

None.

3.4 Changes to Course Delivery 

Comment:

None.  However, one comment on ME492z:  if the next CD wishes to continue to deliver the course in the imitation of the AF acquisition strategy (i.e. evaluation is based almost exclusively on how the metrics of cost, schedule, and performance are met), be advised that this is a somewhat risky venture.  If a team fails to deliver, the grades will be correspondingly very poor.

3.5 Changes to Course Administration (Graded Events) 

Recommendation:  Develop a more concrete way of assessing and correcting (if necessary) team dynamics.  And if appropriate, play a heavier role in the correction process (e.g. perhaps we should have intervened with the ’01 Baja team).  It may be appropriate to advise teams that their team structure is subject to our re-arranging if things are deemed to be poor.

Supporting Data:  Referencing the failure of the ’00 F1 team and the ’01 Baja team, we need to continue to help teams with poor dynamics.  Also, with regard to assessing the 3rd course objective, we need more objective data.

Desired Outcome:  Less problems with team dynamics, no team failures, and the development of interpersonal skills for our students.

3.6 Changes to Course Policies

Recommendation:  Add the following to the ME 491 pre-reqs:  EM 320 (dynamics),  EM 330 (structures), and EM 350 (mechanical behavior of materials).  Also add a co-req of EM 460 or Aero Engr 471 (experimental mechanics).

Supporting Data:  All of these topics are required prerequisite knowledge to adequately design and test the products during ME 491.

Desired Outcome:  Will ensure teams are equipped with members that can adequately and accurately design the product with increased probability of success in ME 492Z.

Comments:  Waivers of these pre-reqs should be done only on a case-by-case basis, and should be approved by the CD’s, team captains, and team advisors.

3.7 Recommendations to Curriculum Assessment Committee

Recommendation:

None.
3.8 Course Review Results

3.8.1 Attendees: Lt Col Shoales (Curriculum Deputy), Maj Vaught (System Div Chief) Capt Bowe (M 492Z CD), Capt Feland, Capt Rhymer, Maj Bearden, Maj Hansen (Structures Div Chief), Lt Bartoloei

3.8.2 Discussions

3.8.2.1 There needs to be another meeting of the minds (i.e. all the faculty members involved in the competition teams or with ME 491/492Z) to further discuss plans and further recommendations.  At the review, the following notes held general consensus:

3.8.2.1.1 Regarding the emphasis on team dynamics:  Consider adding official lessons on team building and the potential pitfalls of working on teams into ME 491.  Could use the ME 290 lessons as a template.  Also consider peer evals both with and without grades or consequences attached.  The different methods can produce different results and different levels of honesty from team members.  Also, some teams have already been informed (for next year) that the instructors reserve the right to rearrange the team structure at any time (i.e. the current appointed captains have been appointed only to set the team up, and may or may not retain leadership throughout the semester).

3.8.2.1.2 Regarding the relationship between team advisors and the ME 491/492Z instructors:  it is agreed that all direction to the teams will come from the instructors.  This will mean the team advisors must work closely with the instructors to ensure proper guidance is given.  
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		4.8		5.1		5.9

		5.3		5		5.8

		5.2		5.1		5.9

		4.7		4.4		5.8

		4.7		4.4		5.9

		5		4.3		5.8

		4.7		4.9		5.9

		4.5		3.8		5.8

		4.4		4.5		5.9

		4.4		3.5		5.3

		5		4.5		5.9

		5.4		4.8		5.9

		5.4		4.8		5.9

		5		4.8		5.9
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