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Course Review Package

Fall 2000

Course Review held on: 

EngrMech 460

Experimental Mechanics
Offered:  Fall Semester Only

Number of Credit Hours:  3(2)

Prerequisites for this Course: 

EE 231, EM 320, EM 330, Math 356 (or 300)

Co-requisites for this Course: None

This Course is a Prerequisite for: None

This Course is required for EngrMech and MechEngr programs
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Course Director:  Capt Michelle Idle

Instructors:  Maj Dave Hansen

1. COURSE DESCRIPTION 

Engr Mech 460.  Experimental Mechanics.  3(2).  Introduction to experimental measurements and their role in the mechanical design process.  Includes theory and application of static and dynamic instrumentation to include:  strain, vibration, temperature, and pressure transducers.  Hands-on laboratory experience constitutes one-half of the course.  Laboratory sessions involve analysis, design, test plans, calibration and testing.  Final report.  Lab.  Prereq:  El Engr 231, Engr Mech 320, Engr Mech 330, Math 300 or Math 356.  Sem hrs:  3 fall. 


Text:  Beckwith, T. G., R. D. Marangoni and J. H. Lienhard V.  Mechanical Measurements, 5th Edition.  Reading, MA:  Addison-Wesley Publishing Company, 1993.

1.1 Goals and Objectives 

1.1.1 Course Goal:  Cadets completing EM460 should be capable of performing mechanical experimentation as required in Air Force flight test and laboratory positions.

1.1.2 Course Objectives 

Cadets should be able to:

1.0 Choose a measurement approach when faced with an open-ended test problem

1.1 Describe which measurement approaches are typically available to AF mechanical engineers

1.2 Identify issues associated with standard mechanical measurement approaches

2.0 Develop a complete test plan to implement a chosen measurement approach

2.1 Choose appropriate components and parameters for a given measurement approach

3.0 Execute a test plan 

3.1 Perform standard static and dynamic mechanical measurements

3.2 Analyze collected test data

3.3 Clearly report results of an executed test plan

1.1.3 Mapping to Program Curricular Outcomes 

	
	1a.  Application of the fundamental analysis concepts of engineering mechanics to solve engineering problems.
	1b.  Application of the fundamental analysis concepts of mechanical engineering to solve engineering problems
	2a.  Modeling, design, and fabrication techniques of systems with solid and fluid components under real-world conditions.
	2b.  Modeling, design, and fabrication techniques of thermal and mechanical systems under real-world conditions
	3a.  Use of contemporary engineering mechanics analysis, design, and test tools.
	3b.  Use of contemporary mechanical engineering analysis, design, and test tools
	4.  Experimental techniques to include test design, execution, data analysis and interpretation.
	5.  Written and oral communications skills.
	6.  Knowledge of ethical and professional responsibilities.
	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.
	8.  Ability to be effective interdisciplinary team members and leaders.
	9.  Skills to be independent life-long learners while knowing when to seek help.
	10.  Knowledge of contemporary social, political, military, and engineering issues, as well as the role of Air Force engineering officers and citizens in our global society.
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1.2 Course Content – Course Syllabus (lessons mapped to course objectives)

	Lesson
	Course Objective
	Topic
	Reading
	Homework*
	Assignments Due

	Block #1 – Test Planning, Reporting and Statistics

	1
	
	Introduction
	
	
	

	2
	2.0/3.0
	Test planning/reporting
	Handout
	*1, 2
	

	3
	3.2
	Stats review
	3.1-3.2 (3.3-3.6)
	3.1, 3.10, *3-5
	Gateway Due

	4
	3.2
	Error
	3.10 (3.11)
	3.24, *6
	

	5
	3.0
	  LAB 1 - Stats
	
	Lab 1 write-up
	

	Block #2 – Sensors

	6
	1.1/1.2
	Position/Displacement
	6.1-6.6, 6.10-6.13, 6.17
	*7
	

	7
	1.1/1.2
	Stress/Strain
	12.1-12.4 (12.5)
	12.1, *8
	Mini-lab 1

	8
	3.1
	  LAB 2 - Strain gage application
	
	
	Lab1 due

	9
	3.1/3.2
	  LAB 2 - Loads measurement
	
	Lab 2 write-up
	

	10
	1.1/1.2
	Strain rosettes
	12.15, 12.16
	12.16, *9-10
	

	11
	1.1/1.2
	  LAB 3 - Wing box
	
	Lab 3 write-up
	Lab 2 due

	12
	1.1/1.2
	Photoelasticity
	12.18
	*11
	Mini-lab 2

	13
	1.1/1.2
	Force/Torque
	6.14, 13.6, 13.8, 13.9
	*12
	

	14
	1.1/1.2
	Temperature
	6.8-6.9, 16.1, (16.4-16.5, 16.8)
	16.12,*13-14
	

	15
	1.1/1.2
	Motion
	17.1-17.4, 17.7, 17.11
	17.4, *15-16
	Lab 3 due

	16
	1.1/1.2
	Motion
	
	
	Mini-lab 3

	17
	1.0/1.1/1.2
	GR#1
	
	
	Mini-lab 4

	Block #3 – Signal Conditioning

	18
	1.2
	Amplification
	7.1, 7.13, 7.17 (intro only)
	*17
	

	19
	1.2
	Wheatstone bridge
	7.9
	12.11, 12.25
	

	20
	1.2
	Filtering
	7.20-7.21
	*18-19
	Mini-lab 5

	21
	1.2
	Digitizing
	8.1, 8.12 
	*20-21
	Mini-lab 6

	22
	1.2
	Digitizing
	
	
	

	23
	2.0
	PROJECT TIME
	
	
	


	Lesson
	Course Objective
	Topic
	Reading
	Homework
	Assignments Due

	Block #4 – Data Analysis

	24
	3.2
	Output and data analysis
	9.1
	
	

	25
	3.2
	Time domain
	4.3, (4.4)
	*22-23
	Test proposal due

	26
	3.1/3.2
	  LAB 4 - accelerometer data
	
	Lab 4 write-up
	

	27
	3.2
	Frequency domain
	4.5-4.6
	4.3, *24-27
	

	28
	3.1/3.2
	  LAB 5 - transformed accel data
	
	Lab 5 write-up
	Lab 4 due

	29
	1.0/2.0
	PROJECT TIME
	
	
	

	Block #5 – Case Study:  Experimental Vibrations

	30
	3.2
	Vibrations theory
	Handout
	*28-29
	Test plan due

	31
	3.2
	Experimental mode shape
	Handout
	*30-31
	

	32
	3.2
	  In class lab - mode shapes 
	
	*32
	Lab 5 due

	33
	1.2/2.1/3.2
	GR#2
	
	
	

	Block #6 – Student Projects

	34
	3.0
	PROJECT TIME
	
	
	

	35
	3.0
	PROJECT TIME
	
	
	

	36
	3.0
	PROJECT TIME
	
	
	

	37
	3.0
	PROJECT TIME
	
	
	

	38
	3.0
	PROJECT TIME
	
	
	Data check

	39
	3.0
	PROJECT TIME
	
	
	

	40
	3.3
	Final Briefings
	
	
	

	41
	3.3
	Final Briefings
	
	
	

	42
	3.3
	PROJECT TIME
	
	
	Final report due COB Lesson 42


* For each block there will be additional homework problems on the intraweb aimed specifically at helping you prepare for the labs and GRs.

(Skim items in parenthesis)

1.2.1 Summary of Graded Events 

	Graded Event
	Percentage of Course
	Actual Points

	Gateway Exam
	1/15
	200

	GR #1
	2/15
	400

	GR #2
	2/15
	400

	Labs/mini-labs
	4/15
	800

	Lab #1
	
	75

	Mini-lab #1
	
	30

	Lab #2
	
	100

	Lab #3
	
	125

	Mini-lab #2
	
	40

	Mini-lab #3
	
	40

	Mini-lab #4
	
	30

	Mini-lab #5
	
	40

	Mini-lab #6
	
	30

	Lab #4
	
	150

	Lab #5
	
	150

	Final Project
	5/15
	1000

	Proposal
	
	100

	Test Plan
	
	200

	Data Check
	
	100

	Briefing
	
	200

	Final Report
	
	400

	IP (HW or Quizzes)
	1/15
	200

	Total
	15/15
	3000


	88 % and above
	A

	88% - 78%
	B

	78% - 68%
	C

	68% - 60%
	D

	Below 60%
	F


1.3 Course Placement 

1.3.1 [image: image1.png]
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1.3.2 Prerequisites 

· Calculus - derivation and integration used in description of sensors, data analysis, and selection of measurement approach

· Vectors - data analysis and selection of measurement approach

· Statistics - selection of measurement approach and data analysis

· Circuit analysis - analysis of signal conditioning and wheatstone bridges for strain gages

· Electrical relationships - used in signal conditioning

· Stress-strain relationships - choosing sensors and sensor locations for testing and in data analysis

· Combined loading - stress and deformation to choose sensors and sensor locations for testing, in performing standard mechanical measurements and data analysis

· Kinematics and kinetics - choosing sensors and sensor locations for testing, performing standard mechanical measurements and data analysis

· Vibrations - choosing sensors and sensor locations for testing, performing standard mechanical measurements and data analysis

1.3.3 Courses Fed

· ME 492 - test planning, test execution

1.3.4 Replacements and Waivers   

· Aero 471 can substitute

1.4 Course Policies  

· GRs in class, open book, open notes

· Contract grades

1.5 General Course Delivery 

· Lectures used to deliver theory and application

· Mini-labs conducted for hands-on use of sensors and to reinforce theory

· Labs used to tie theory and practice together and to demonstrate common mechanical measurements

· Final Project led students through entire testing process - planning, execution and reporting

1.6 Changes from Previous Offerings 

1.6.1.1 Fall '99:  Add a demo for photoelasticity

Fall '00:  Added a mini-lab using photoelasticity and a lesson on photoelasticity theory, including in-class demonstrations

1.6.1.2 Fall '99:  Emphasize sequence of topics for course

Fall '00:  Emphasized sequence of topics throughout semester, especially during transitions to new blocks.  Students still complained about not understanding the sequence.

1.6.1.3 Fall '99:  Select a new text

Fall '00:  Returned to Mechanical Measurements, Beckwith, et al, as used in Fall 1998

1.6.1.4 Fall '99:  Refine Wing Box lab

Fall '00:  Attempted to use better values for area moment of inertia, still get significant error due to thin-wall beam, small applied load.  Modified data acquisition and strain gage orientation to simplify data collection and minimize data manipulation.

1.6.1.5 Fall '99:  Refine Mode Shape determination lab

Fall '00:  Made into mini-lab.  Acquired averaged data before class, but into Excel spreadsheet.  Students only had to plot phase and magnitude and sketch shape.

1.6.1.6 Fall '99:  Include block objective number and course objective number on test questions

Fall '00:  Neglected to do this.  Not all students printed block objectives from web page, actual effect of including objective numbers uncertain.

1.6.1.7 Fall '99:  Keep lab write-up as subset of formal report

Fall '00:  Did not change, but did emphasize use of Engineering Division Technical Report Writing Guide in addition to EM460 specific test planning handout.

1.7 Course Resources

1.7.1 Supplies 

· Tensile test specimens (5 per lab group/15 lab groups)

· Strain gages for student beams (3-5 per group/15 groups)

· Strain gage rosettes for wing box (8, one time application)

· Aluminum beams for student labs, recycled from previous year (1 per group/15 groups, plus 3 for Wheatstone bridge mini-lab and vibrations lab)

· Strain gage application supply kits

· Numerous strain gages and other sensors for student projects

1.7.2 Equipment/Computers 

· Tensile test machines (2 lessons/stats lab and photoelasticity mini-lab)

· Analog strain boxes (10 lessons)

· 4 beam cantilever support fixtures (10 lessons)

· Large green Satec (2 lessons/wing box lab and Wheatstone bridge mini-lab)

· Cantilevered wing box (1 lesson)

· LabView data acquisition systems (6 lessons)

· Portable data acquisition systems, LabView and Zonic (6 lessons)

· 4 Anti-aliasing filters (3 lessons)

· Accelerometers and signal conditioning (6 lessons)

· Photoelastic plate for mini-lab, instrumented with strain gages (1 lesson)

· Thermistors, RTDs, thermometers, thermocouples and support equipment for mini-lab (2 lessons)

· LVDTs, LVTs, extensometers, eddy current sensors (1 lesson)

· Voltmeters (6 lessons)

· Oscilloscopes (6 lessons)

· Impact hammers, amplifiers, signal conditioners, shakers (2 lessons)

1.7.3 Needs/Desires 

· New wing box where theoretical calculations are similar to experimental results

· Thermal measurement demonstrations:  thermistors, RTDs without the associated signal conditioning

· Additional impact hammers (currently have 2)

· Microphone and signal conditioning

· 10-lb shakers

2. ASSESSMENT

2.1 Were the Course Objectives Achieved? 

2.1.1 Student and Instructor Assessment 

· Student data not collected - historically, unrealistic data

· Used 5 point scale 

0 - strongly disagree, 1 - disagree, 2 - neutral, 3 - agree, 4 - strongly agree

	Subjective Assessment of Course Objectives
	Instructors

	1.0 Choose a measurement approach when faced with an open-ended test problem
	3.00

	1.1 Describe which measurement approaches are typically available to AF mechanical engineers
	3.85

	1.2  Identify issues associated with standard mechanical measurement approaches
	2.75

	2.0 Develop a complete test plan to implement a chosen measurement approach
	2.50

	2.1 Choose appropriate components and parameters for a given measurement approach
	2.75

	3.0 Execute a test plan
	3.00

	3.1 Perform standard static and dynamic mechanical measurements
	3.25

	3.2 Analyze collected test data
	3.00

	3.3 Clearly report results of an executed test plan
	2.50


2.1.2 Assessment Based Upon Graded Events  

	Graded Activity 
	Percentage of Overall Grade/Points
	Overall Average/Standard Deviation
	Amount of Time Alloted (lessons to accomplish/class time devoted)
	1.0 Choose a measurement approach when faced with an open-ended test problem
	1.1 Describe which measurement approaches are typically available to AF mechanical engineers
	1.2  Identify issues associated with standard mechanical measurement approaches
	2.0 Develop a complete test plan to implement a chosen measurement approach
	2.1 Choose appropriate components and parameters for a given measurement approach
	3.0 Execute a test plan
	3.1 Perform standard static and dynamic mechanical measurements
	3.2 Analyze collected test data
	3.3 Clearly report results of an executed test plan

	Gateway Exam
	6.7%/200
	82.4/12.1%
	3/1
	 
	 
	 
	 
	 
	 
	 
	 
	 

	#1 - Math
	20
	87.3%
	
	 
	 
	 
	 
	 
	 
	 
	87.3%
	 

	#2 - Math
	20
	82.3%
	
	 
	 
	 
	 
	82.3%
	 
	 
	 
	 

	#3 - Math
	20
	85.5%
	
	 
	 
	 
	 
	 
	 
	85.5%
	 
	 

	#4 - Math
	20
	84.6%
	
	 
	 
	 
	 
	 
	 
	 
	84.6%
	 

	#5 - Dynamics
	20
	90.1%
	
	 
	 
	 
	 
	 
	 
	 
	90.1%
	 

	#6 - Mechanics
	20
	55.8%
	
	 
	 
	 
	 
	55.8%
	 
	 
	 
	 

	#7 - Mechanics
	20
	76.0%
	
	 
	 
	 
	 
	76.0%
	 
	 
	 
	 

	#8 - Dynamics
	20
	82.1%
	
	 
	 
	 
	 
	82.1%
	 
	 
	 
	 

	#9 - Circuits
	20
	93.3%
	
	 
	 
	93.3%
	 
	 
	 
	 
	 
	 

	#10 - Circuits
	20
	87.4%
	
	 
	 
	87.4%
	 
	 
	 
	 
	 
	 

	GR #1
	13.3%/400
	76.5/13.3%
	1/16
	 
	 
	 
	 
	 
	 
	 
	 
	 

	#1A
	20
	73.9%
	
	 
	 
	73.9%
	 
	 
	 
	 
	 
	 

	#1B
	20
	91.4%
	
	 
	 
	91.4%
	 
	 
	 
	 
	 
	 

	#1C
	20
	83.7%
	
	 
	 
	 
	 
	 
	 
	 
	83.7%
	 

	#1D
	20
	89.3%
	
	 
	 
	 
	 
	 
	 
	 
	89.3%
	 

	#1E
	20
	83.7%
	
	 
	 
	83.7%
	 
	 
	 
	 
	 
	 

	#1F
	20
	89.3%
	
	 
	89.3%
	 
	 
	 
	 
	 
	 
	 

	#2
	40
	85.2%
	
	 
	 
	 
	 
	 
	 
	 
	85.2%
	 

	#3
	50
	62.0%
	
	 
	 
	62.0%
	 
	 
	 
	 
	 
	 

	#4
	110
	75.5%
	
	 
	 
	 
	 
	 
	 
	 
	75.5%
	 

	#5
	80
	78.2%
	
	 
	 
	 
	 
	 
	 
	 
	78.2%
	 

	GR #2
	13.3%/400
	71.0/12.6%
	1/13
	 
	 
	 
	 
	 
	 
	 
	 
	 

	#1
	40
	96.1%
	
	 
	 
	 
	 
	96.1%
	 
	 
	 
	 

	#2
	50
	73.8%
	
	 
	 
	 
	 
	73.8%
	 
	 
	 
	 

	#3
	50
	83.6%
	
	 
	 
	 
	 
	 
	 
	 
	83.6%
	 

	#4
	60
	66.9%
	
	 
	 
	 
	 
	66.9%
	 
	 
	 
	 

	#5
	60
	43.1%
	
	 
	 
	 
	 
	 
	 
	 
	43.1%
	 

	#6
	70
	70.0%
	
	 
	 
	 
	 
	 
	 
	 
	70.0%
	 

	#7
	70
	73.9%
	
	 
	 
	 
	 
	73.9%
	 
	 
	 
	 

	Labs
	26.7%/800
	
	17/7 (6 2nd hr)
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Lab #1
	75
	84.7%
	
	 
	 
	 
	 
	 
	
	84.7%
	 
	 

	Mini-lab #1
	30
	82.9%
	
	 
	 
	 
	 
	 
	82.9%
	 
	 
	 

	Lab #2
	100
	86.1%
	
	 
	 
	 
	 
	 
	
	86.1%
	 
	 

	Mini-lab #2
	30
	94.0%
	
	 
	 
	 
	 
	 
	94.0%
	 
	 
	 

	Lab #3
	125
	83.9%
	
	 
	 
	 
	 
	 
	
	83.9%
	 
	 

	Mini-lab #3
	30
	96.4%
	
	 
	 
	 
	 
	 
	96.4%
	 
	 
	 

	Mini-lab #4
	40
	91.5%
	
	 
	 
	 
	 
	 
	91.5%
	 
	 
	 

	Mini-lab #5
	40
	93.5%
	
	 
	 
	 
	 
	 
	93.5%
	 
	 
	 

	Lab #4
	150
	84.1%
	
	 
	 
	 
	 
	 
	 
	84.1%
	 
	 

	Lab #5
	150
	78.6%
	
	 
	 
	 
	 
	 
	
	78.6%
	 
	 

	Mini-lab #6
	30
	91.5%
	
	 
	 
	 
	 
	 
	91.5%
	 
	 
	 

	Final Project
	33.3%/1000
	
	15/11
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Proposal
	100
	86.8%
	
	86.8%
	 
	 
	 
	 
	 
	 
	 
	 

	Test Plan
	200
	87.0%
	
	 
	 
	 
	87.0%
	 
	 
	 
	 
	 

	Data Check
	100
	92.3%
	
	 
	 
	 
	 
	 
	92.3%
	 
	 
	 

	Briefing
	200
	91.9%
	
	 
	 
	 
	 
	 
	 
	 
	 
	91.9%

	Final Report
	400
	86.6%
	
	 
	 
	 
	 
	 
	 
	 
	 
	86.6%

	IP - HW or Quizzes
	6.7%/200
	
	
	 
	84%
	 
	 
	 
	 
	 
	 
	 

	Total (# events)
	
	
	
	87% (1)
	87% (2)
	82% (6)
	87% (1)
	76% (8)
	92% (7)
	83% (5)
	79% (11)
	89% (2)


2.1.3 Other Student Assessment (Standard Course Critique)

· Significant upward changes 

· #1 - Ability to stimulate my interest

· #3 - Clear, well-organized instruction

· #4 - Alternative explanations

· #5 - Examples and illustrations

· #13 - Course organization

· #14 - Clarity of course objectives and requirements

· #15 - Course met stated objective

· #16 - Intellectual challenge and encouragement of independent thought

· #17 - Reasonableness of assigned work

· #18 - Evaluation and grading

· #19 - Quality and usefulness of course text

· #20 - Course as a whole

· #21 - Relevance and usefulness of course content

· #22 - Amount learned in course

2.1.4 Other Student Assessment (Supplemental Critique)

· Student data collected at mid-term and end of semester as 25-point IP quizzes (to emphasize importance of getting good data)

· Used 5 point scale 

0 - strongly disagree, 1 - disagree, 2 - neutral, 3 - agree, 4 - strongly agree

	 
	Student Mid-Term
	Student Final
	Instructors

	Workload
	 
	 
	 

	More work than other Majors classes
	2.56
	2.75
	2.00

	More busy work than other classes
	2.35
	2.43
	1.00

	Course Design
	 
	 
	 

	Progression makes sense
	2.93
	2.99
	4.00

	Need more depth
	1.79
	1.72
	3.00

	Need more breadth
	1.76
	1.83
	2.90

	Reading assignments were helpful
	1.67
	1.32
	2.50

	Handouts were helpful
	2.84
	3.00
	3.25

	Homework was helpful
	1.89
	1.35
	3.00

	Helpfulness of course objectives
	 
	2.18
	3.00

	Helpfulness of block objectives
	 
	2.43
	3.00

	Topic Areas
	Interest / Knowledge Gained
	Interest / Knowledge Gained
	Importance / Knowledge Gained

	Test Planning & Statistics
	1.74 / 2.65
	 
	3.75 / 3.30

	Strain gage sensors
	2.47 / 2.99
	 
	3.75 / 3.50

	Temperature sensors
	2.37 / 2.67
	 
	3.25 / 2.50

	Position, velocity, acceleration sensors
	2.61 / 2.64
	 
	3.40 / 3.10

	Signal conditining
	2.47 / 2.78
	 
	3.60 / 3.00

	Time domain data analysis
	 
	2.46 / 2.83
	3.50 / 3.25

	Frequency domain data analysis
	 
	2.34 / 2.82
	3.00 / 2.95

	Vibrations case study
	 
	2.54 / 2.71
	3.00 / 2.75

	Labs
	Work / Knowledge Gained
	Work / Knowledge Gained
	Work / Knowledge Gained

	Lab 1 - Statistics
	2.68 / 2.68
	 
	2.75 / 3.00

	Lab 2 - Strain Gages
	2.86 / 3.06
	 
	3.50 / 3.50

	Lab 3 - Wing Box Rosettes
	3.70 / 2.44
	 
	3.50 / 2.60

	Lab 4 - Time Domain Analysis
	 
	3.00 / 2.64
	3.00 / 3.10

	Lab 5 - Frequency Domain Analysis
	 
	2.95 / 2.63
	3.00 / 2.90

	Final Project
	 
	 
	 

	Test Proposal
	 
	2.63 / 2.60
	2.10 / 2.75

	Test Plan
	 
	3.05 / 2.55
	3.20 / 3.25

	Data Check
	 
	2.45 / 2.84
	3.25 / 3.50 

	Briefing
	 
	3.00 / 2.57
	2.50 / 2.25

	Final Report
	 
	3.51 / 2.77
	3.50 / 3.25


· Selected Student Comments

Workload:  comments range from too much to just right/average

· Work load is reasonable

· There is a lot of work (labs), but not a lot of busy work

· It’s nice with just labs and mini labs-no homework is very nice

· Very involved projects, but decent 400 level work

· Cut back on number of mini labs/labs.  They just make the course harder than it has to be

· Liked not writing full TRs

Course Design:  Cadets did not like the homework

· Homework should provide solutions with work
· The homework does not seem to mirror the stuff we do in class or are graded on
· It seems like the course was focused on experiments, but the theory behind everything seemed to be stressed more when points were assigned
Labs:  Cadets liked the abbreviated lab reports, still disliked Lab #3 (Wing Box)

· Did not understand wing box very well
· I like how we don’t have to do the entire lab.  Wing box lab had too many calculations
· I feel that in some labs we needed more guidance
2.1.5 Other Course Director Assessment - Comments

Workload:  

· De-conflicted graded events with other majors courses

· Adding mini-labs increased level of understanding, but didn't encourage them to do homework - may want to build homework questions into mini-labs and do away with extra homework

Course Design:  

· Course objectives were available via the web page, but it's unclear how many folks actually reviewed these
· GR1 was a bit long
Labs/Topics:  

· Tried to emphasize theory in mini-labs; mini-labs has cadets varying parameters and observing changes in sensor behavior
· Need a better wing box.  We re-worked Lab#3 to simplify data collection and reduction and attempted to increase correlation between experimental and theoretical data, but no luck

· Modified mode shape lab (from full lab in Fall '00 to mini-lab) was effective

· Need to keep informed about what type of testing is actually going on in the Air Force - we need to teach the basics but also expose cadets to current techniques

· Would be useful to have instructors from different backgrounds -- Maj Bearden really bailed us out when we hit some strain gage snags

· Mini-labs worked well to reinforce theory

2.1.6 Other Instructor Assessment - comments

 Workload:  

· Instructor workload was just right; cadets didn't put in required effort

Course Design:  

· Too many topics?
Labs/Topics:  

· I was a little disappointed with the level of knowledge the cadets should have gained, but didn't 
· Mini-labs were great, but did we overwhelm them with labs and mini-labs?
· Much of the final project grading was related to report and briefing; perhaps some subjective measurement needs to be made so that poor briefing and writing of a good project doesn't completely "kill" the grade
· Might need to put some project time earlier in the semseter
2.2 
Are the Course Goals/Objectives Appropriate? 

 Goals/objectives are right in line with what engineers in the Air Force need to be capable of doing.  

2.3 Time Survey Data 

None collected this semester due to past poor data quality

2.4 Grade History Data 
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2.5 Were Previous Recommendations Appropriate? 

Previous recommendations were appropriate and, for the most part, effective. 

· New text was well received (Section 2.1.3, question 19)

· Wing box lab was modified, but still needs fine tuning (Section 2.1.4)

· Kept lab reports as subsets of full Technical Reports (Section 2.1.4)

3. RECOMMENDED CHANGES 
3.1 Changes to Course Goals 

None

3.2 Changes to Course Objectives 

1.  Combine objectives 2.0 and 2.1

Comments:

· It's not correct format to have only one sub-bullet

3.3 Changes to Course Content 

1.  Continue to evaluate content for relevancy in Air Force programs

Supporting data:

· Section 2.1.5

Desired outcome:

· Keep course as current as possible to keep benefits

Comments:

· Technology is always changing, and the way that new hardware is tested 

3.4 Changes to Course Delivery 

1.  Continue to develop mini-labs

Supporting data:

· Section 2.1.5

Desired outcome:

· Reinforce theory through hands on-experience

Comments:

· May want to incorporate homework into mini-labs and eliminate outside assignments 

2.  Build a new wing box 

Supporting data:

· Section 2.1.4, 2.1.5

Desired outcome:

· Tie theory (EM330/EM332) to experimental measurements

Comments:

· An attempt to rework the lab still left students with large errors - giving them little faith in their calculations

· Cadets see this wing box in multiple courses, it is a great opportunity to tie these courses together

· Attempt to increase the automation of the lab was successful, but we may have lost some of the learning that comes from the rosette conversions

3.5 Changes to Course Administration 

1.  Adjust workload to account for mini-labs


Supporting data:

· Section 1.2.1, 2.1.4, 2.1.6

Desired outcome:

· Emphasize work quality, not quantity

Comments:

· Mini-labs worked well for getting the sensors into cadets' hands that they may not have otherwise used, but we may have overloaded them with work 

2.  Instructors teaching course should have a varied background 


Supporting data:

· Section 2.1.5

Desired outcome:

· Ensure cadets get best possible support for proposed projects

Comments:

· Having two instructors who specialize in dynamics made the static projects more challenging; one of the engine projects would not have gotten done without Maj Bearden's expertise

3.  Move some project time to earlier in the semester


Supporting data:

· Section 2.1.6

Desired outcome:

· Better quality projects

Comments:

· All projects would benefit from earlier start dates, which would get long lead items ordered and reduce the obstacles eencountered. 

3.6 Changes to Course Policies 

None


3.7 Recommendations to Curriculum Assessment Committee 

None

3.8 Course Review Results

3.8.1 Attendees:  Col Fisher (Dept Head), Capt Idle (CD), Maj Hansen (incoming CD, Structures Div Chief), Maj Vaught (System Div Chief), Maj Bearden (incoming Lab Director)

3.8.2 Recommendations approved as written

3.8.3 Other comments from the review:

· Add to proposed changes in package - the need to have instructors with a variety of backgrounds/expertise involved with course

· Add to proposed changes package - integrate final project time earlier into semester course flow to take advantage of topics as they are covered

· There was some discussion on the value of DOE in 460, however the feeling was 460 is full enough and maybe it can be emphasized in other courses (290, 320, 492, 491/492z)

· Jeff (Logsdon) is the only lab tech that can provide complete support to the course--w/o him the course comes to a halt (personal note: seems wise to get other techs involved and trained as permitted--you never know what the future holds!)
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