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1. COURSE DESCRIPTION 

Engr Mech 350.  Mechanical Behavior of Materials.  3(1).  Behavior of materials under simple axial, biaxial and triaxial states of stress.  Micromechanisms of elastic and inelastic deformation and strengthening mechanisms.  Introduction to linear elastic fracture mechanics.  Fatigue failure theories and fatigue crack growth analysis.  Applications to design of aerospace vehicles and structures.  Final exam.  Prereq: Engr Mech 330.  Sem hrs: 3 fall or spring.

TEXT:  Dowling, N.E., Mechanical Behavior of Materials, Engineering Methods for Deformation, Fracture, and Fatigue,2nd Edition, Prentice-Hall, Inc., New Jersey, 1999. 

1.1 Goals and Objectives 

1.1.1 Course Goals - Cadets will understand how a material responds to different loading and environmental conditions.  Cadets will know how to design aerospace structural components that perform their intended function for a reasonable lifetime.
1.1.2 Course Objectives - Upon completion of EM 350, students should be able to…
1.  Analyze structures for the mechanisms of failure by: a) elastic and plastic deformation and b) creep deformation

2.  Analyze structures for failure by fracture using linear elastic fracture mechanics.

3.  Analyze structures for fatigue failure using: a) the stress-based approach and b) the damage tolerant approach.

4.  Explain the fundamental principles governing: a) elastic and plastic deformation, b) creep deformation, c) linear elastic fracture mechanics and d) fatigue

5.  Design aerospace structural components based on analysis of failure by the mechanisms of deformation, fracture and fatigue.

6.  Write technical reports and memos that clearly communicate results of mechanical testing, analysis and design
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.

	1a. Analyze structures for the mechanisms of failure by elastic and plastic deformation.
	
	
	
	
	
	
	
	
	
	
	
	
	

	1b. Analyze structures for the mechanisms of failure by creep deformation.
	
	
	
	
	
	
	
	
	
	
	
	
	

	2. Analyze structures for failure by fracture using linear elastic fracture mechanics
	
	
	
	
	
	
	
	
	
	
	
	
	

	3a. Analyze structures for fatigue failure using the stress-based approach.
	
	
	
	
	
	
	
	
	
	
	
	
	

	3b. Analyze structures for fatigue failure using the damage tolerant approach.
	
	
	
	
	
	
	
	
	
	
	
	
	

	4a. Explain the fundamental principles governing  elastic and plastic deformation.
	
	
	
	
	
	
	
	
	
	
	
	
	

	4b. Explain the fundamental principles governing creep deformation.
	
	
	
	
	
	
	
	
	
	
	
	
	

	4c. Explain the fundamental principles governing  linear elastic fracture mechanics.
	
	
	
	
	
	
	
	
	
	
	
	
	

	4d. Explain the fundamental principles governing fatigue.
	
	
	
	
	
	
	
	
	
	
	
	
	

	5. Design aerospace structural components based on analysis of failure by the mechanisms of deformation, fracture, and fatigue.
	
	
	
	
	
	
	
	
	
	
	
	
	

	6. Write technical reports that clearly communicate results of mechanical testing, analysis and design.
	
	
	
	
	
	
	
	
	
	
	
	
	


1.2 Course Content

	Lsn #
	Topic
	Reading
	Course Objective(s)
	Turn-In Today

	1
	Introduction
	1.1-1.6
	
	


	2
	Review:  Tensile Tests

2-D State of Stress
	4.1 - 4.4.1

6.1, 6.2
	
	Gateway Exam

	3
	Atomic Bonding

Elastic Deformation
	2.1, 2.2, 2.4
	1, 4
	

	4
	Crystal Structure & Defects

Plastic Deformation
	2.3, 2.5 - 2.5.2
	1,4
	Tensile Test

 –  curve

	5
	Plastic Deformation

Metal Strengthening Methods
	2.6, 3.1 - 3.2
	1,4
	

	6
	Metal Strengthening,

Common Engineering Metals
	3.3 - 3.4
	1


	Tensile Test

Lab Report

	7
	Mini GR #1a (In Class) – Open Book, Closed Notes
	1
	

	8
	3-D States of Stress
	6.3
	1, 4
	

	9
	3-D States of Stress
	6.4
	1, 4
	

	10
	3-D States of Strain
	5.3, 6.6
	1, 4
	

	11
	Failure Criteria
	7.1 - 7.4
	1, 4
	HW Check

	12
	Failure Criteria
	7.5 - 7.6.1, 7.6.4
	1, 4
	Design Project

Part 1

	13
	Failure Criteria
	7.9 - 7.10
	1, 4
	

	14
	Introduction to Creep
	2.5.3, 15.1, 15.2
	1, 4
	

	15
	Creep Mechanisms
	15.3
	1, 4
	

	16
	Creep Life Estimates
	15.4
	1, 4
	HW Check

	17
	Creep Problems
	
	1, 4
	

	18
	Mini GR #1b (In Class) – Open Book, Closed Notes 
	4a, b
	

	19
	Materials Selection Process
	ASM Vol 20*
	4, 5
	

	20
	Stress Concentrations
	Appendix A.6
	1
	Design Project

Part 2

	21
	Intro to Fracture Mechanics
	8.1 - 8.2
	2, 4
	Quiz #1

	22
	Fracture Mechanics -- The Math
	8.3
	2, 4
	

	23
	Fracture Mechanics in Design
	8.4
	2, 4
	Polish CT specimen 

Pre-crack schedule

	24
	Fracture Toughness
	8.5
	2, 4
	HW Check

	25
	Fracture Toughness

Plasticity Limitations on LEFM
	8.6
	2, 4
	Quiz #2

	26
	Plasticity Limitations on LEFM
	8.6
	2, 4
	Fracture Toughness

Pre-Lab

	27
	Fracture Toughness Testing
	8.7
	2, 5
	Fracture Toughness Lab Report (COB T-27)

	28
	LEFM Review
	Ch 8
	2, 4
	

	29
	Fracture Toughness Lab

(Comp Time)
	
	2, 5
	

	30
	GR #2 – (In-Class) Open Book, Closed Notes 
	1a, 2, 4a, c
	

	31
	Introduction to Fatigue

Crack Initiation
	9.1 - 9.2.2, 9.5
	3, 4
	

	32
	S-N Curves Stress-Based Approach
	9.2.3 - 9.3, 9.6
	3, 4
	Design Project

Part 3

	33
	Stress-Based Approach:

Normalized Amplitude-Mean Diagrams
	9.7
	3, 4
	HW Check

	34
	Stress-Based Approach:

Variable Amplitude Loading
	9.9 - 9.10
	3, 4
	

	35
	Fatigue Crack Growth
	11.1 - 11.2
	3, 4
	

	36
	Fatigue Crack Growth Rate Testing

Stress Ratio Effects
	11.3 - 11.4
	3, 5
	Quiz #3

	37
	Fatigue Crack Growth Lab

(Comp Time)
	
	3, 5
	

	38
	Fatigue Life Estimates:

Constant Amplitude Loading
	11.6
	3, 4
	

	39
	Fatigue Life Estimates:

Variable Amplitude Loading
	11.7
	3, 4
	Fatigue Lab Report

	40
	Fatigue Life Estimates Review
	Ch 11
	3, 4
	HW Check

	41
	Design to Avoid Fatigue Failure
	10.9, 11.8
	3, 4
	Quiz #4

	42
	AF Case Studies / Boeing 777
	
	1, 2, 3
	Design Project

Part 4

	Comprehensive Final Exam – Open Book, Closed Notes


*  "Overview of the Materials Selection Process," pages 243-244

"Weighted Property Index Method," pages 251-253

1.2.1 Summary of Graded Events 

(Bold indicates individual effort required)

	Assessment Events
	Course Objective(s)
	Percent of Grade
	Time Allotted

	Mini GR #1a
	1
	7%
	50 minutes

	Mini GR #1b   
	4a, 4b
	10%
	50 minutes

	GR #2   
	1a, 2, 4a, c
	15%
	50 minutes

	Final Exam   
	1 - 5
	25%
	3 hr 50 minutes

	Design Project (4 parts)
	4, 5, 6
	15%
	1 week each part

	Tensile Test Lab   
	1a, 4a, 6
	5%
	1 week

	Fracture Toughness Pre-Lab  
	2, 4c
	2%
	2 days

	Fracture Toughness Lab
	2, 4c, 5, 6
	5%
	1 week

	Fatigue Lab
	3, 4d, 5, 6
	6%
	1 week

	Gateway & Quizzes   
	1 – 4
	10%
	10 – 45 minutes


1.3 Course Placement 

1.3.1 Course Flow Map  

1.3.2 Prerequisites – EM 330
· Static equilibrium under combined loading

· 2-D stress transformations including Mohr's circle & principal stresses
1.3.3 Courses Fed – ME 445
· Analyze structures for failure by deformation, fracture, and/or fatigue

1.3.4 Replacements and Waivers - None

1.4 Course Policies

· Overall Course 60% Minimum – Cadets must achieve a minimum of 60% course average as well as a minimum of 60% average in all individual effort assessment events to pass Engr Mech 350.  Individual effort events include GRs, final exam, tensile test lab, fracture toughness pre-lab, gateway exam and quizzes.
· Labs and Design Project 60% Minimum - There were no project or lab grades given that were less than 60%.  If cadets did really poor (less than 60%) work, they got a grade of ZERO for that assignment.  The cadets’ instructor had the option of allowing them to resubmit the assignment for reduced points.
· Gateway Exam 90% Minimum – All cadets must achieve at least 90% on the gateway exam (which reviews prerequisite topics).  Cadets scoring below 90% on the first attempt rework the exam until they achieve at least 90%.
· Homework Checks:  For homework check days, the students are to bring their homework to class.  If 75% of the homeworks assigned for the particular block have been worked out, a check mark will be recorded.  If there are at least 4 check marks recorded for the semester (out of 5 opportunities), any border line grades (within one percent) will be moved up to the next respective grade level.  There are no penalties for not having any check marks.
1.5 General Course Delivery 

Most topics covered in standard lecture format with hands-on examples used whenever possible.  Occasionally had students work problems in class.  Suggested homework problems were posted and quizzes given in class based on the problems.   Hands-on laboratory exercises were done for each of the three main topics: deformation, fracture, and fatigue.  Cadets used data from all their laboratory exercises to complete a design project for an aircraft component.

1.6 Changes from Previous Offerings 

1.6.1 Changes to Course Content

None.

1.6.2 Changes to Course Goals 

None.

1.6.3 Changes to Course Objectives

· Recommendation:  Add more detail to objectives 1, 2 and 3 and add one more objective as follows:

1. Analyze structures for the mechanisms of failure by:

a. elastic and plastic deformation.

b. creep deformation.

2. Use linear elastic fracture mechanics to analyze structures for failure by fracture.

3. Analyze structures for fatigue failure using:

a. the stress-based approach.

b. the damage tolerant approach.

4. (New Objective) Explain the fundamental principles governing:

a. elastic and plastic deformation.

b. creep deformation.

c. linear elastic fracture mechanics.

d. fatigue.

5. Design aerospace structural components based on analysis of failure by the mechanisms of deformation, fracture and fatigue.

6. Write technical reports that clearly communicate results of mechanical testing, analysis and design.

· Action: Done

1.6.4 Changes to Course Delivery

None.

1.6.5 Changes to Course Administration (Graded Events)

· Recommendation: Hand out cut sheets with lab and design project handouts.  Don’t detail every single point, but give cadets an idea of how much of the report each major question is worth.

· Supporting Data:  Cadets written comments asking for lab cut sheets (section 2.1.4).

· Desired Outcome: Give cadets more ownership of their own learning by giving them more details about how they will be graded.

· Comments:  A potential problem with this change is that some cadets will argue about individual points lost.

· Action: Done: 
· Major points for projects specified for portions of assignments
1.6.6 Changes to Course Policies

· Recommendation: Change contract grade cuts to:

A ≥ 88%, B ≥ 78%, C ≥ 68%, D ≥ 60%, F < 60%

· Action: Done
1.6.7 Recommendations to Curriculum Assessment Committee -

.
· Recommendation: Having EM 350 as a prerequisite to ME 370 would eliminate some lesson time on fatigue and also on failure theories in ME 370 since these topics are covered in some detail in EM 350.
· Action: Advisor Matrices show preferred order, however no hard prereq made to allow exceptions for certain cadets (e.g. late declarees).
1.7 Course Resources

1.7.1 Supplies 

1.7.1.1
Items Purchased

Tensile Specimens:

	Material
	Price Each
	Quantity
	Cost

	Aluminum

	7075-T651
	 $      4.45 
	20
	 $      89.00 

	2024-T351
	 $      4.40 
	15
	 $      66.00 

	6061-T651
	 $      4.20 
	20
	 $      84.00 

	Titanium

	Ti-6Al-4V
	 $    16.90 
	20
	 $     338.00 

	Magnesium

	AZ31-B
	 $      8.90 
	18
	 $     160.20 

	Stainless Steel

	316
	 $      5.95 
	20
	 $     119.00 

	304
	 $      6.25 
	20
	 $     125.00 

	Other Steels

	4140 CF
	 $      4.60 
	20
	 $      92.00 

	E4340 CF
	 $      4.95 
	20
	 $      99.00 

	A36 HR
	 $      3.90 
	20
	 $      78.00 

	Total Cost
	 
	 
	 $1,250.20 



Source:
Laboratory Devices Co.



581 Stonehouse Rd.



Auburn, CA 95603



(530) 823-9558



www.laboratorydevicesco.com
Quicknotes Materials Reference Cards:

	Item:
	Materials Mentor Quicknotes

	Quantity:
	4 packages (25 per package)

	Price:
	$59.25/package

	Shipping:
	$7.00 

	Total Cost:
	$244.00 

	
	

	Source:
	ASM International

	
	Member Service Center

	
	Materials Park, OH 44073-0002

	
	(440) 338-5151


1.7.1.2
Other Items Used

Aluminum Plate for Fracture Toughness Lab CT Specimens:

7075-T651, 2024-T351 cut plates

Aluminum Plate for Fatigue Crack Growth Specimens:

Clad 2024 plates

1.7.2 Equipment/Computers 

1.7.2.1 Tensile Test Lab: Two SATEC tensile test machines used from Lesson T1 through Lesson M6.
1.7.2.2 Creep Test Demo: Creep testing machine used from Lesson 14. 
1.7.2.3 Fracture Toughness Lab: Sandpaper polishing equipment used from Lesson M21 through Lesson T22.  120 kip capacity MTS machine used from Lesson T23 through M26.    
1.7.2.4 Fatigue Crack Growth Lab: 120 kip capacity MTS machine and one roll-around computer with Excel, both used from Lesson M33 through T35.
1.7.3 Needs/Desires 

                 None.

ASSESSMENT

2.1 Were the Course Objectives Achieved?  
2.1.1 Student and Instructor Assessment 

The following table gives a subjective assessment of cadets’ performance on each course objective.

The Fall 2000 survey asked to rate how well they “agree” with having a goood ability to execute the objectives using the following scale:

1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree

The Spring 2001 survey asked how well they felt they met the 6 objectives (no a, b, c) on the following scale:

   LOWEST  1   2   3  4  HIGHEST

	Course Objective
	Cadet Assessment

Fall 2000
	Cadet Assessment

Spring 2001
	Average Instructor Assessment

	
	Number out of 5
	Percent on scale
	Number out of 4
	Percent on scale
	

	1a. Analyze structures for the mechanisms of failure by elastic and plastic deformation.
	3.39
	68 %
	3.29
	82 %
	83%

	1b. Analyze structures for the mechanisms of failure by creep deformation.
	3.12
	62 %
	
	
	74%

	2. Analyze structures for failure by fracture using linear elastic fracture mechanics
	3.53
	71 %
	3.27
	81%
	81%

	3a. Analyze structures for fatigue failure using the stress-based approach.
	3.45
	69%
	3.09
	77%
	83%

	3b. Analyze structures for fatigue failure using the damage tolerant approach.
	2.99
	60%
	
	
	78%

	4a. Explain the fundamental principles governing  elastic and plastic deformation.
	3.48
	70%
	3.09
	77%
	86%

	4b. Explain the fundamental principles governing creep deformation.
	3.09
	62%
	
	
	75%

	4c. Explain the fundamental principles governing  linear elastic fracture mechanics.
	3.42
	68%
	
	
	77%

	4d. Explain the fundamental principles governing fatigue.
	3.36
	67%
	
	
	77%

	5. Design aerospace structural components based on analysis of failure by the mechanisms of deformation, fracture, and fatigue.
	3.08
	62%
	3.09
	77%
	75%

	6. Write technical reports that clearly communicate results of mechanical testing, analysis and design.
	3.54
	71%
	3.29
	82%
	83%


2.1.2 Assessment Based Upon Graded Events  
For the tables below, the overall average listed in the last column is calculated by weighting the average scores for Fall 1999 and Spring 2000 appropriately by number of cadets in each semester.

Table 1: Average Scores on Each Graded Event

	Graded Events
	Course

Objective(s)
	Average Score

(Fall 2000)

(44 Cadets)
	Average Score

(Spring 2001)

(53 Cadets)
	Overall

Average

Score

	Mini GR #1a
	1a, 4a
	Quiz 1 59.6%
	77.6%
	68.6%

	Mini GR # 1b
	1a, 1b, 4b
	GR1 68.3%
	72.2%
	70.3

	GR #2   
	2, 4c
	69.5%
	87.7%
	78.6%

	Final Exam   
	1, 2, 3, 4
	77.5%
	75.9%
	76.7%

	Design Project Part 1
	5
	78.9%
	83.1%
	81%

	Design Project Part 2
	5
	85.7%
	84.9%
	85.3%

	Design Project Part 3
	5
	84.2%
	85.4%
	84.8%

	Design Project Part 4
	5
	87.9%
	89.0%
	88.5%

	Tensile Test Lab   
	6
	82.5%
	85.9%
	84.2%

	Fracture Toughness Pre-Lab  
	4c
	78.9%
	82.9%
	80.9%

	Fracture Toughness Lab
	6
	84.4%
	84.8%
	84.6%

	Fatigue Lab
	6
	85.1%
	83.5%
	84.3%

	Quiz 1
	1a
	(Quiz 2) 90.0%
	80.5%
	85.3%

	Quiz 2
	2
	(Quiz 3) 81.5%
	66.9%
	74.2%

	Quiz 3
	3a, 4d
	(Quiz 4) 82.1%
	80.4%
	81.3%

	Quiz 4
	3b, 4d
	(Quiz 5) 86.4 %
	80.0%
	83.2%


Table 2: Average Scores For Each Course Objective

	Course Objective
	Graded Events Used
	Average Score

(Fall 2000)

(41 Cadets)
	Average Score

(Spring 2001)

(53 Cadets)

(FINAL Questions ONLY for 1-4)
	Average

Score

(Overall)

	1a. Analyze structures for the mechanisms of failure by elastic and plastic deformation.
	GR1 #1, GR1 #2, Quiz #2, GR2 #5, Final #18a, Final #19a, Final #19b, Final #19c


	76.9%
	83.8%
	80.4%

	1b. Analyze structures for the mechanisms of failure by creep deformation.
	Quiz1 #5, GR1 #3, Final #20


	51.2%
	75.7%
	63.5%

	2. Analyze structures for failure by fracture using linear elastic fracture mechanics
	Quiz3 #2, GR2, Final #18d


	73.3%
	56.2%
	64.8%

	3a. Analyze structures for fatigue failure using the stress-based approach.
	Quiz#4, Final #18d


	79.5%
	84.1%
	81.8%

	3b. Analyze structures for fatigue failure using the damage tolerant approach.
	Quiz #5, Final #18f


	81.3%
	77.6%
	79.5%

	4a. Explain the fundamental principles governing  elastic and plastic deformation.
	Quiz1 #1, Quiz1 #2, Quiz1 #3, GR1 #5, GR1 #6, GR1 #7, GR1 #8, GR1 #9, GR1 #10, GR1 #11, GR1 #12, Final #6, Final #13, Final #16a, Final #16b


	75.9%
	86.7%
	81.3%

	4b. Explain the fundamental principles governing creep deformation.
	Quiz1 #4, GR1 #4, Final #3, Final #5, Final #9, Final #11, Final #18c


	76.9%
	88.3%
	82.6%

	4c. Explain the fundamental principles governing  linear elastic fracture mechanics.
	Quiz3 #1, FT Pre-Lab, GR2, Final #1, Final #10, Final #18e


	63.5%
	70.3%
	66.9%

	4d. Explain the fundamental principles governing fatigue.
	Quiz#4, Quiz#5, Final #2, Final #4, Final #7, Final #8, Final #12, Final #14, Final #15a, Final #15bm Final #15c, Final #17a, Final #17b, Final #17c


	81.8%
	71.2%
	76.5%

	5. Design aerospace structural components based on analysis of failure by the mechanisms of deformation, fracture, and fatigue.
	DP#1, DP#2, DP#3, DP#4


	84.1%
	85.6%
	84.9%

	6. Write technical reports that clearly communicate results of mechanical testing, analysis and design.
	Tensile Lab

FT Lab

Fatigue Lab


	84.6%
	84.7%
	84.7%


2.1.3 Other Student Assessment (Standard Course Critique)
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	Instructor
	Fall 2000
	Spring 2001

	1.  Ability to stimulate interest
	3.9
	4.7

	2.  Quality and timeliness of feedback
	4.5
	5

	3.  Ability to provide clear, well-organized instructions
	4.3
	5.3

	4.  Ability to present alternative explanations
	4.3
	5.1

	5.  Use of examples and illustrations
	4.3
	5

	6.  Value of questions and problems raised
	4.1
	5

	7.  Knowledge of course material
	5.4
	5.6

	8.  Military role model
	4.7
	5.2

	9.  Encouragement given students to express themselves
	4.2
	4.8

	10.  Concern for student learning
	4.3
	4.9

	11.  Availability for extra help
	4.9
	5.1

	12.  Enthusiasm
	4.8
	5.3

	Course
	
	

	13.  Organization
	3.9
	4.6

	14.  Clarity of course objectives and requirements
	3.8
	4.6

	15.  Degree which course met stated objective
	3.9
	4.7

	16.  Intellectual challenge, encouragement of indep. thought
	4.1
	4.6

	17.  Reasonableness
	3.3
	4.2

	18.  Evaluative and grading techniques
	3.9
	4.6

	19.  Quality and usefulness of course text
	3.8
	4.6

	General Evaluation
	
	

	20.  Course as a whole
	3.5
	4.7

	21.  Relevance and usefulness 
	4.2
	4.7

	22.  Amount learned in course
	3.9
	4.8

	23.  Instructor’s effectiveness in facilitating learning
	4.2
	4.9


2.1.4  Other Student Assessment (The Homework Check)

2.1.4.1 Objective Data (GR1b/Quiz scores)

	Graded event following HW Check(s)
	Course Average
	Average for those who accomplished HW Check prior to event (# out of 53 participating)

	Mini GR 1b  (2 HWK Checks completed before event)
	72%
	73% (27)

	Quiz #2
	66%
	71% (25)

	Quiz #3
	80%
	86% (30)

	Quiz #4
	80%
	85% (14)


	Number of HWK Checks accomplished out of 5
	Number of students out of 53
	Average final grade



	0
	14
	80.2%

	1
	5
	76.7%

	2
	3
	73.4%

	3
	3
	85.3%

	4
	28
	82% 


2.1.4.2 Subjective Data (Student responses)

All students were asked the following two questions:

Of the 46 that responded . . .

	Question
	Yes
	No 
	Positive Percentage

	1. Do you feel the HWK Check method was a helpful tool to motivate homework accomplishment?
	35
	11
	76%

	2. Do you feel the HWK Checks that you accomplished better prepared you for the upcoming quiz?


	38
	8
	83%


Written Comments

Positive:

· “Good way to help hard workers boost grade in a difficult course.”

· “Glad # of problems were cut down.”

· “ Probably wouldn’t have done the HW w/o them.”

· “Good, I’d not have learned anything w/o doing them ‘til after failing the quiz/GR.”

· “ I liked that it was optional.  If you knew the material and are confident that you can get an A you don’t need to do them.”

· “Good motivation w/out the worry of missing an assignment.  The mandatory checks ‘Empowered me to take ownership of my learning.’”

Negative:

· “Great idea, but motivation is a little low to do them since your banking on your grade being border-line.  Have better rewards for doing them.”

· “Not enough essentive [incentive] to do that much HW that far ahead of GR.  We all do the HW to study, but not that early.”

· “I feel more points should be associated with the homework, it would motivate students to do the homework.”
· “Worthless.”
2.1.5 Overall Student Assessment (Course)

Written Comments

Suggestions for Improvement:

· “Too much work.”

· “Too many turn-ins.”

· “Tests seemed harder than material really was—1st test easy, from there too hard.”

· “Too many lab write-ups! (Why write a huge report for so many?)”

· “Spread out the assignments more. Having something due every lesson for two weeks is way too much, especially during the last two weeks of school.”

· “Too picky on labs.”

· “GR’s too long” [FALL ONLY COMMENT]

Positive Comments:

· “The book is excellent and should be used next semester.”

· “The design project was a good way to facilitate learning.  I liked how quizzes were straightforward out of the HW.”
· “I thought the labs were very useful in helping to understand the material.”
· “Good course. Well organized.”
2.1.6 Other Course Director Assessment 

· “The course is a little too packed; retain the HWK checks, however try to make the Design Project a little less taxing.  The goal is to make the wheels turn in the cadet’s head to think critically, get an answer and get it presented; not to make them stay up longer under a ‘more is better’ philosophy.”

2.1.7 Other Instructor Assessment 

·  “Consider adding 2 lessons on environment-assisted cracking (supports Dr Skaar's recommendation at Farish and may enhance the topic as presented in ME 370 (much like the way fatigue is done in 350 and then in 370))”

· “I like adding GLARE to the fatigue crack growth experiment though it needs to be better integrated into the lab (a good summer task) so useful data can be collected in a reasonable time”

· “The graded assignments really got stacked up at the end of the spring semester--I would try to spread those out or consider an effective way to reduce an assignment”

· “Continue the effort to integrate the creep machine and testing into the course content”

· “I think the design project is tired (used for 3 or 4 consecutive semesters) and needs to be shelved for a few semesters.  A similar but new one needs to be used.”

· “Continue to motivate the cadets to do the homeworks--the novel approach used in the spring semester seemed to motivate a portion of the cadets to at least try the HW.”

· “It would be nice to run the FT lab using CT specimens of the right size to yield valid KIC values.”

· “Keep three formal lab write-ups (1 individ and 2 groups) and hold the cadets to a high standard in their writing and formatting.”

· “Splitting GR #1 into 2 parts was a good thing and I would stay with that approach.”

· “Consider doing the design project in 3 parts instead of 4 (combine parts 1 & 2).”

2.2 Are the Course Goals/Objectives Appropriate? 

Yes.  

2.3 Time Survey Data 
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2.4 Grade History Data 
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2.5 Were Previous Recommendations Appropriate? 

Yes.  

3.     RECOMMENDED CHANGES 

3.1 Changes to Course Goals 

None.

3.2 Changes to Course Objectives

None.

3.3 Changes to Course Content 

· Recommendation: Add 1/2 lesson on environmental-assisted cracking towards end of fatigue lessons.

· Supporting Data:  Per recommendation by 2000-2001 DFEM VP, adding content/objective on EAC, being crucial to material selection, would keep course contemporary with comparable civilian curriculum.

· Desired Outcome: Broadening student awareness of critical material selection criteria and common failure modes.

3.4 Changes to Course Delivery 

None.

3.5 Changes to Course Administration (Graded Events)

· Recommendation: Rename “Mini-GR’s” as just “GR’s”.

· Supporting Data:  Served purpose in transition as one GR was broken up into two small ones, but GR 1, 2, and 3 makes more sense now.

· Desired Outcome:  Lack of graded assignment confusion.

· Recommendation:  Per Maj Vaught’s recommendation, combine the first two Design Project turn-in’s into one but otherwise keep the structure similar but with a new application.

· Supporting Data:  Supported by the following two comments from another course instructor:

· “I think the design project is tired (used for 3 or 4 consecutive semesters) and needs to be shelved for a few semesters.  A similar but new one needs to be used.”

· “Consider doing the design project in 3 parts instead of 4 (combine parts 1 & 2).”

· Desired Outcome:  Limit the number of turn-ins and jazz up the DP with a different application.

3.6 Changes to Course Policies 

None.  

3.7 Recommendations to Curriculum Assessment Committee – 

None.  
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		5		4.8		4.6		3.8



EM 335 Spring 95

EM 335 Spring 96

EM 335 Spring 97

EM 335 Spring 98

Question

EM 335



EM340

		4.6		4.3		5.3		4.1		4.5

		4.1		4.7		5.3		4.4		4.1

		4.7		4.8		5.5		4.4		4.7

		4.8		4.6		5.3		4.4		4.7

		4.9		4.9		5.5		4.6		4.8

		4.8		4.5		5		4.6		4.4

		5.1		5		5.6		5.4		5.5

		5		4.8		5.6		4.9		4.8

		5		4.7		5.3		4.7		4.4

		4.9		4.7		5.4		4.4		4.6

		5.1		4.8		5.4		4.9		4.6

		5.4		5.3		5.6		4.9		4.8

		4.4		4.6		4.9		3.6		4.1

		4.3		4.5		4.9		3.6		3.9

		4.3		4.7		4.9		3.8		4.1

		4.6		4.2		5		4.2		4

		4.6		4.5		4.8		3.8		3.9

		4.4		4.3		4.9		3.8		3.8

		4.5		4.3		4.7		4		4

		4.5		4.2		5		3.8		4.1

		4.6		4.3		5.2		4.2		4.2

		4.6		4.5		5.1		4.2		4.4

		4.7		4.4		5.4		4.2		4.7



EM 340 Fall 97

EM 340 Spring 98

EM 340 Spring 99

EM 340 Spring 00

EM 340 Spring 01

Question

EM 340



EM350

		4.1		5.2		3.9		4.7

		4.5		5.1		4.5		5

		4.5		5.3		4.3		5.3

		4.5		5.2		4.3		5.1

		4.8		5.2		4.3		5

		4.6		5.2		4.1		5

		5.7		5.5		5.4		5.6

		5.2		5.2		4.7		5.2

		4.4		5.2		4.2		4.8

		4.6		5		4.3		4.9

		4.9		5.4		4.9		5.1

		4.7		5.5		4.8		5.3

		4.6		4.9		3.9		4.6

		4.5		4.9		3.8		4.6

		4.6		5.1		3.9		4.7

		4.6		5		4.1		4.6

		3.7		4.2		3.3		4.2

		4.3		4.6		3.5		4.2

		4.8		5.1		3.7		4.8

		4.2		4.9		3.5		4.7

		4.8		5.2		4.2		4.7

		4.8		5		3.9		4.8

		4.3		5.3		4.2		4.9



EM 350 Fall 99

EM 350 Spring 00

EM 350 Fall 00

EM 350 Spring 01

Question

EM 350



EM390

		5		5.1		5.3		5.2

		5.1		5		5.3		5.2

		5		5.2		5.3		5.1

		5		5.1		5.3		5.1

		5.2		5.3		5.5		5.3

		5		5.1		5.4		5.1

		5.2		5.4		5.7		5.1

		5.3		5.3		5.5		5.5

		5.1		5.1		5.3		5.4

		5		5		5.3		5.3

		5.2		5.2		5.4		5.4

		5.3		5.3		5.6		5.6

		4.9		4.8		5		4.7

		4.9		4.7		4.7		4.6

		5		4.7		4.7		4.8

		4.9		4.6		4.9		4.7

		4.9		4.5		4.7		4.5

		4.9		4.5		4.4		4.3

		5.1		4.9		5.1		4.6

		5.2		4.8		5.2		4.9

		5.4		5.1		5.5		5.4

		5.3		5		5.4		5.2

		5.1		5.1		5.3		5.1



EM 390 Spring 96

EM 390 Spring 97

EM 390 Spring 98

EM 390 Spring 99

Question

EM 390



EM421

		5.5		4		5.2		4.8

		5.3		4.4		5.3		5

		5.6		3.5		5.3		5.1

		5.4		3.7		5.3		5.1

		5.4		3.6		5		5.1

		5.2		3.6		5.2		4.8

		5.6		5.2		5.3		5.4

		5.5		4.2		5.8		5.2

		5.7		3.7		5.7		5.1

		5.6		4		6		5.3

		5.5		4.3		5.5		5.4

		5.8		4.5		5.5		5.5

		5.1		2.8		4.3		4.8

		5.4		3.1		4.5		4.7

		5.1		3.3		5		4.6

		5		4.1		5.7		4.9

		4.9		3.1		5		4.9

		4.9		3.5		4.7		4.5

		4.5		2.9		4.7		5.5

		4.6		3.3		4.7		4.9

		4.9		4.1		5		4.6

		4.9		3.1		5.3		4.8

		5.5		3.5		5.5		5.3



EM 421 Spring 96

EM 421 Spring 97

EM 421 Spring 99

EM 421 Spring 01

Question

EM 421



EM431

		4.5		5.3		4.9		4.9

		4.8		5.4		5.4		5

		4.1		5.4		5.2		5.1

		4.2		5.4		4.8		4.6

		4.3		5.2		5.2		4.9

		4.6		5.1		5.3		4.9

		5		5.6		5.7		5

		4.9		5.8		5.3		5.4

		5.2		5.3		5.1		4.9

		5		5.3		5.3		5.1

		5		5.2		5.3		5.3

		4.8		5.2		5.2		5.4

		4.3		5.1		4.8		5.1

		4.1		5.1		4.7		4.7

		4.3		5.1		5		5

		5		5.1		5		4.9

		4		4.6		5.2		4.6

		4.1		4.8		5		4.9

		4.3		4.9		3.1		4.1

		4.3		4.8		5		5.1

		4.8		5.1		5.3		5.1

		4.7		5.2		5.5		5.4

		4.3		5.3		5.3		5.1



EM 431 Fall 98

EM 431 Fall 99

EM 431 Fall 00

EM431 Spring 01

Question

EM 431



EM432

		5.5		4.9		5.6		4.2		5.3

		5.5		5.5		5.4		5.3		5.2

		5.4		5.4		5.2		4.6		5.3

		5.5		5.3		5		4.2		5

		5.3		5.1		5.2		5		5.5

		5.3		5.1		5.4		4.6		5.2

		5.7		5.6		5.4		5.6		5.5

		5.6		5.5		5.4		4.4		5

		5.2		5.5		5.4		5		5.3

		5.2		5.3		5.2		5.2		5

		5.4		5.3		5.2		4.6		5.3

		5.7		5.4		5.4		5.2		5.8

		4.8		4.9		5.4		4.4		4.7

		5		4.8		5.2		4.4		5

		5.3		4.9		5.2		4.4		5

		5.7		5.5		5.2		4.8		5.7

		5.1		5		5.2		4.8		5.3

		5.4		4.9		5.6		4.8		5.5

		4.9		4.9		5.6		3.2		4.7

		5.5		4.8		5.4		4.2		5.5

		5.6		5		5.4		4.4		5.7

		5.5		4.8		5.2		4.8		5.5

		5.6		4.9		5.2		4.8		5.3



EM 432 Spring 95

EM 432 Spring 96

EM 432 Spring 97

EM 432 Spring 98

EM 432 Spring 01

Question

EM 432



EM440

		4.1		4		3.8		4.5

		2.6		3.4		3.6		3.5

		3.8		4.6		4.1		4.8

		4.3		4.6		4.4		5

		4.4		4.9		4.3		5

		4.1		4.6		4.3		4.8

		4.9		5.2		5.8		5.5

		4.6		5.1		4.8		5.3

		4.3		4.6		4.5		5.5

		4.4		4.8		4.8		5.3

		4.6		4.8		4.8		5.8

		4.6		4.6		4.8		5.5

		3.9		4.1		4		4.5

		3.6		4		3.9		2.5

		4		4.1		4		3.3

		4		4.3		4.1		5

		2.9		3.6		3.2		3

		3.4		4		3.5		4.8

		2.3		3.2		2.8		4.5

		4		4.2		3.9		4.3

		4.4		4.4		4		4.8

		4.4		4.6		3.7		4.8

		3.9		4.6		4		4.8



EM 440 Fall 97

EM 440 Spring 99

EM 440 Fall 99

EM 440 Fall 00

Question

EM 440



EM445

		5.6		5.2		3.3		4.7

		4.1		4.3		4		4

		5.4		5.4		3.5		4.8

		5.5		5.7		4		4.8

		5.6		5.5		3.5		5

		5.4		5.5		3.8		5.2

		5.7		6		4.5		5.8

		5.5		5.3		3.8		5

		5.4		5.7		4		5.3

		5.6		5.3		4.3		5.3

		5.5		5.2		3.5		5.5

		5.7		5.4		4		5.3

		5		4.6		3		4.5

		4.9		4.5		3		4.3

		5		4.8		4		4.3

		5.5		5.7		4.5		5.5

		4.6		4.7		3.5		3.7

		4.7		4.8		3.8		4

		5		5.1		4.5		4.8

		5.4		4.9		3.8		4.7

		5.4		5.4		4.3		5

		5.6		5.2		4		5.2

		5.6		5.2		3.5		5



EM 445 Spring 97

EM 445 Spring 98

ME 445 Spring 00

Spring 01

Question

EM 445



EM450

		5.2		4.9		4.9		5.5

		4.7		4.5		5.4		5.4

		5.2		5.4		5.4		5.5

		5.4		5.1		5.3		5.4

		5.5		5.3		5.3		5.5

		5.3		5		5.1		5.2

		5.8		5.5		5.5		5.8

		5.6		5.5		5.6		5.7

		5.3		5.1		5.1		5.4

		5.3		5		5.4		5.4

		5.3		5.4		5.4		5.5

		5.4		5.2		5.4		5.5

		4.8		4.2		5.1		5.4

		5.1		4		5.3		5.5

		5		4.4		5.1		5.5

		5.2		4.6		5.3		5.5

		5.2		4.2		5		5.5

		4.8		4.8		5		5.2

		4.8		3.9		5		4.2

		4.9		4.6		4.5		5.4

		5.1		5		5.4		5.5

		5.1		4.7		5		5.5

		5.3		5		5.3		5.6



EM 450 Spring 98

EM 450 Spring 99

EM 450 Fall 99

EM 450 Fall 00

Question

EM 450



EM460

		4.9		3.7		4.3		4.7

		4.7		4.4		4.5		4.8

		4.9		4.1		4.3		4.9

		4.9		4.2		4.4		4.8

		4.9		4.4		4.5		5.1

		4.8		4.2		4.6		4.7

		5.7		4.8		5.1		5

		5.4		4.8		4.9		5.1

		4.9		4.1		4.7		4.9

		5.2		4.4		5		5

		5.3		4.8		5		5.1

		5.5		4.5		5		5.1

		4.5		3.5		3.9		4.6

		4.1		3.3		3.8		4.5

		4.4		3.5		4		4.5

		5		4.1		4.5		4.8

		4.3		3.4		3.8		4.3

		4.3		3.7		4.1		4.5

		2.7		3.4		2.8		3.8

		4.5		3.4		3.9		4.5

		4.9		3.9		4.3		4.7

		5.1		3.8		4.1		4.6

		5		4		4.3		4.8



EM 460 Fall 97

EM 460 Fall 98

EM 460 Fall 99

EM 460 Fall 00

Question

EM 460



EM470

		4.3		4.9		4.7		4.9		4.7

		4.5		5.2		4.8		5		4.8

		4		5.2		4.8		4.8		4.8

		4.2		5.2		4.8		4.9		4.8

		4.5		5.5		4.9		4.8		5

		4.2		5.2		4.8		5		4.8

		4.5		5.5		5.6		5.2		5.4

		5		5.6		5		5.7		5.1

		4.7		5.2		4.8		4.9		4.9

		5		5.3		4.7		4.8		4.9

		5.2		5.4		5.1		4.5		5.1

		4.9		5.4		4.9		5		5.2

		4		4.7		4.3		4.6		4.5

		3.9		4.7		4.2		4.5		4.5

		4		4.9		4.3		4.5		4.6

		4.3		5.4		4.4		5.4		4.7

		3.2		4.4		4		4.4		4.4

		3.4		4.6		4.1		4.7		4.4

		4		4.2		4.5		3.9		4.1

		4.1		4.8		4.2		5		4.6

		4.7		5.2		4.6		5.5		4.7

		4.6		5.2		4.5		5		4.8

		4		5.3		4.4		5.5		4.9



EM 470 Fall 97

EM 470 Fall 98

EM 470 Fall 99

ME 370 Sp 00

ME 370 Sp 01

Question

EM 470



EM 490

		5.7		3.9		5.6

		5.4		4.1		5.5

		5.7		3.9		5.7

		5.6		3.9		5.6

		5.9		4.2		5.7

		5.7		4.1		5.7

		5.9		4.6		5.9

		5.7		4.7		5.7

		5.7		4.6		5.5

		5.7		4.4		5.7

		5.7		4.6		5.6

		5.9		4.8		5.7

		5.1		3.6		5.4

		5.1		3.5		5.5

		5.6		3.8		5.6

		5.1		3.9		5.5

		5.6		3.8		5.6

		5.7		3.6		5.6

		5		4		5.1

		5.7		3.8		5.7

		5.9		4.5		5.9

		5.7		4.2		5.6

		5.7		3.8		5.7



ME 490 Fall 98

ME 490 Fall 99

ME 490 Fall 00

Question

EM 490



EM 491

		4.9		5

		5.1		5.1

		4.8		5.2

		4.8		5.1

		4.9		5.1

		4.9		5.1

		5.2		5.4

		5.4		5.5

		5.1		5.3

		5.3		5.2

		5.4		5.3

		5.2		5.3

		4.6		4.9

		4.5		4.9

		4.6		5

		5.3		5.5

		3.5		4.8

		4.3		5.1

		2.4		3.7

		4.8		4.8

		5.3		5.3

		5.3		5.3

		4.7		5.1



EM 491 Fall 99

EM 491 Fall 00

Question

EM 491



EM492

		4.3		4.3		4.3		4.5

		4.7		4.4		4.6		4.8

		4.5		4.3		4.4		4.8

		4.3		4.5		4.3		4.8

		4.5		4.4		4.7		4.9

		4.6		4.3		4.7		4.7

		4.9		4.9		4.9		5.1

		4.8		5		4.8		5.1

		4.6		4.5		4.7		5

		4.5		4.5		4.6		5.1

		4.5		4.5		5		4.9

		4.7		4.7		4.8		4.9

		4.4		3.6		3.6		4

		4.4		3.6		3.6		3.8

		4.5		3.8		3.7		3.9

		4.7		4.5		4.6		4.6

		4.3		3.9		3.6		3.8

		4.2		3.9		4		4.1

		4.1		2.5		2.8		2.4

		4.2		3.8		3.9		4

		4.5		4.4		4.2		4.5

		4.5		4.1		3.9		4

		4.3		4.4		4.2		4.3



EM 492 Spring 97

EM 492 Spring 98

EM 492 Spring 99

ME 492 Spring 00

Question

EM 492



ME 325

		5.2		4.1		3.1		4.3

		5		4.6		4.1		4.9

		5.3		4.2		3.3		4.7

		5.7		4.5		3.4		4.7

		5.3		4.6		3.9		4.8

		5		4.6		3.4		4.7

		5.5		5.6		5.7		5.5

		5.5		4.7		4.6		5.1

		5.2		4.4		4.1		4.9

		5.5		4.5		4.1		4.9

		5.8		4.6		3.7		5.3

		5.5		4.6		4.6		5.1

		5.2		3.9		2.4		4.1

		4.7		4.1		2.2		4

		5		4.5		2.6		3.9

		5.5		4.9		3.7		4.4

		5		3.6		1.9		3.2

		5		4		2.9		3.7

		5.2		2.7		1.4		4

		5.3		4		2.4		3.9

		5.2		4.4		3.1		4

		5.5		4.6		3.2		4.4

		5.3		4.3		3.3		4.6



ME 325 Fall 98

ME 325 Spring 99

ME 325 Spring 00

ME 325  Spring 01

Question

ME 325



DFEM

		4.4		4.4		4.3		4.5

		4.7		4.7		4.4		4.7

		4.5		4.6		4.4		4.7

		4.5		4.6		4.5		4.6

		4.7		4.7		4.7		4.8

		4.6		4.6		4.5		4.6

		5.2		5.1		5.2		5.2

		4.9		4.9		4.9		4.9

		4.6		4.6		4.6		4.7

		4.7		4.6		4.7		4.7

		4.9		4.8		5		4.9

		4.9		4.8		4.8		4.9

		4.3		4.3		4.3		4.4

		4.2		4.2		4.1		4.3

		4.3		4.4		4.2		4.4

		4.6		4.5		4.6		4.5

		4		4.3		3.9		4.2

		4.1		4.2		4.1		4.1

		4.1		4.1		3.7		4.3

		4.2		4.3		4.2		4.2

		4.5		4.5		4.5		4.4

		4.4		4.5		4.5		4.5

		4.5		4.5		4.4		4.5



DFEM Fall 95

DFEM Spring 96

DFEM Fall 97

DFEM Spring 97

Question

DFEM



Data Tables
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		8		4.5		4.5		5		4.8		4.8		R		5		5.2		5.4		5		4.7		5		4.9		5		5.5		4.8		5		4.9		4.9		5.1		5.1		4.8		5.3		R		5.1		5.3		5.2		5.3		5.2		5.3		4.6		5.3		5.1		3.8		4.9		5		4.7		4.5		R		3.7		4.2		5.3		4.3		5		5.5		5.2		4.9		4.8		4.9		4.9		5.2		4.8		5.1		5.2		5.2		5.4		5		4.9		4.8		R		5.1		4.9		4.8		5.4		5		5.2		4.8		R		4.5		5.4		5.7		5.5		5.3		5.2		5.4		5.5		5.1		R		5.4		5.1		5.5		4.9		4.6		5.3		4.8		R		5.4		5		4.8		5.6		4.9		4.8		4.8		3.8		5.3		5		R		4.7		5.2		4.7		5.3		5.2		5.2		4.7		5.2		5.3		5.5		5.3		R		5.3		5.5		5.5		5.7		5.4		5.6		5.5		R		4.2		5.8		5.2		5.6		5.3		R		4		4.9		5.8		5.3		5.4		5.5		5.6		5.5		R		5.4		4.4		5		4.4		4.3		R		4.6		5.1		4.8		5.3		4.8		5.2		R		5.5		5.3		3.8		5		3.4		5.1		3.8		R		3.3		5.6		5.5		5.6		5.7		4.1		4.9		R		5.4		4.8		4.9		5.1		5.4		5		R		5		5.6		5		5.7		5.1		5.7		4.7		5.7		5.4		5.5		4.5		5.4		5.2		R		4.8		5		4.8		5.1		5		5.4		5.4		5.8		5.5		4.7		4.6		5.1		5.7		5.9		4.7		4.9		5.2		4.9		4.9		R		4.9		4.9

		9		4.2		4.4		4.6		4.5		4.5		I		4.8		4.9		5.1		4.6		4.4		4.8		4.8		4.8		5.1		4.5		4.8		4.9		4.4		4.9		4.8		4.5		5.1		I		4.8		5.2		5.1		5		5.1		5.2		4.7		5.7		5		3.8		4.6		4.9		4.4		4.4		I		3.8		4		5		3.9		4.5		5.2		5		4.6		3.9		4.3		4.6		4.8		4.6		4.7		4.7		4.6		4.6		4.7		4.6		4.3		I		4.5		4.6		4.8		5.2		4.8		5.1		4.9		I		4.1		5.1		5.1		5		4.8		4.6		5.3		4.2		4		I		4.2		3.7		5.1		4.6		4.3		4.7		4.5		I		5.2		5		4.7		5.3		4.7		4.4		4.4		4.8		4.7		4.9		I		4.7		4.9		4.3		5		4.4		5.2		4.2		4.8		5		5.3		5.1		I		5.1		5.3		5.4		5.3		5.4		5.7		5.7		I		3.7		5.7		5.1		5.4		4.9		I		3.8		5.2		5.3		5.1		4.9		5.6		5.2		5.5		I		5.4		5		5.3		4.1		4.1		I		4.3		4.6		4.5		5.5		5.1		4.9		I		5.4		5.7		4		5.3		3.1		4.9		3.8		I		2.6		5.3		5.1		5.1		5.4		4.2		4.5		I		4.9		4.1		4.7		4.9		5		4.7		I		4.7		5.2		4.8		4.9		4.9		5.7		4.6		5.5		5.1		5.3		4.5		5.3		4.9		I		4.6		4.5		4.7		5		5.2		5.2		5.7		6		5.2		4.4		4.1		4.9		5.7		5.8		4.4		4.8		4.8		4.6		4.6		I		4.6		4.7

		10		4.2		4.4		4.5		4.5		4.5		T		4.8		5		5.2		4.6		4.3		4.9		4.8		4.8		5.1		4.5		4.9		4.7		4.4		4.9		4.4		4.4		5		T		4.6		5.2		5.2		4.8		5.1		5.2		4.5		5.6		4.9		3.5		4.6		5		4.6		4.3		T		3.6		4		5		3.8		4.5		5.3		5		4.5		4.7		4.4		4.6		4.8		4.6		4.6		4.8		4.5		5		4.8		4.5		4.3		T		4.8		4.6		4.8		5.2		4.8		5		4.7		T		4.1		5.3		5.2		5.1		4.8		4.6		5.3		4.8		4.9		T		5.3		4.3		5.3		4.8		4.4		4.7		4.5		T		4.9		4.9		4.7		5.4		4.4		4.6		4.6		4		4.9		5		T		4.7		5.1		4		5.1		4.6		5		4.3		4.9		5		5.3		5		T		5		5.3		5.3		5.6		5.1		5.3		5.6		T		4		6		5.3		5.3		4.8		T		3.2		5		5.3		5.3		5.1		5.5		5.2		5.3		T		5.2		5.2		5		4.5		4.4		T		4.4		4.8		4.8		5.3		4.8		5		T		5.6		5.3		4.3		5.3		2.8		4.8		3.5		T		2.4		5.3		5		5.4		5.4		4.1		4.7		T		5.2		4.4		5		5		4.9		4.7		T		5		5.3		4.7		4.8		4.9		5.7		4.4		5.7		5.3		5.2		4.4		5.4		4.8		T		4.5		4.5		4.6		5.1		4.8		5.1		5.7		5.8		5.5		4.5		4.1		4.9		5.7		5.8		4.4		4.8		4.8		4.7		4.6		T		4.7		4.7

		11		4.7		4.7		4.7		4.8		4.6		I		4.9		5.2		5.3		4.9		4.7		5.1		4.9		5.1		5.2		4.8		4.9		4.9		4.9		5.3		4.7		4.3		4.9		I		4.9		5.4		5.4		5		5.3		5.4		4.6		5.6		4.6		3.7		4.7		5.2		4.9		4.7		I		4.2		4.2		5.1		4.5		4.8		5.2		5.3		4.8		5.3		4.8		4.7		5		4.9		4.9		5		4.8		5.5		4.9		4.7		4.7		I		5.1		5		5.1		5.6		5		5.2		4.8		I		4.2		5.4		5.3		5.4		5.1		4.8		5.6		5.5		5.3		I		5.4		5		5.5		5		4.7		4.8		4.7		I		5.2		5.1		4.8		5.4		4.9		4.6		4.7		4.8		5.2		5.3		I		4.9		5.1		4.5		5.3		4.9		5.4		4.9		5.1		5.1		5.3		5.2		I		5.2		5.4		5.4		5.5		5.4		5.4		5.5		I		4.3		5.5		5.4		5.3		5		I		3.8		5		5.2		5.3		5.3		5.4		5.4		5.3		I		5.2		4.6		5.3		5		4.7		I		4.6		4.8		4.8		5.8		5		5		I		5.5		5.2		3.5		5.5		3.6		4.9		3.9		I		3.9		5.3		5.4		5.4		5.5		4.4		5.2		I		5.3		4.8		5		5.1		5.4		5.1		I		5.2		5.4		5.1		4.5		5.1		5.7		4.6		5.6		5.4		5.3		4.5		5.2		5		I		4.5		4.5		5		4.9		5.3		5		6		6		5.8		4.6		3.7		5.3		5.7		5.8		4.7		5.1		5.1		4.9		4.8		I		5		4.9

		12		4.6		4.7		4.7		4.8		4.7		Q		5.2		5.2		5.4		4.9		4.6		5.2		5.2		5.1		5.5		4.8		5.1		5.2		5		5.3		4.8		4.5		5.1		Q		4.9		5.4		5.4		5.1		5.3		5.6		5.1		5.9		5.4		4.2		5.3		5.4		4.9		4.5		Q		3.7		4		5.1		4.4		4.9		5.3		5		4.8		3.4		3.9		4.7		4.8		5.1		4.9		5		5.1		4.8		5.1		4.8		4.7		Q		4.8		4.7		5.1		5.7		5.1		5.4		5		Q		4.2		5.4		5.5		5.1		5.2		5.2		5.8		4.5		4		Q		4		3.4		5.8		5.3		4.7		5		5		Q		5.5		5.4		5.3		5.6		4.9		4.8		4.6		5.5		5.4		5.1		Q		4.9		5.5		4.8		5.4		4.7		5.5		4.8		5.3		5.4		5.6		5.3		Q		5.3		5.6		5.6		5.6		5.9		5.6		5.8		Q		4.5		5.5		5.5		5.4		5.2		Q		3.6		4.8		5.2		5.2		5.4		5.7		5.7		5.4		Q		5.4		5.2		5.8		4.7		4.4		Q		4.6		4.6		4.8		5.5		5.3		5.4		Q		5.7		5.4		4		5.3		3.8		5.3		4		Q		2.8		5.4		5.2		5.4		5.5		4.6		5.2		Q		5.5		4.5		5		5.1		5.5		4.7		Q		4.9		5.4		4.9		5		5.2		5.9		4.8		5.7		5.2		5.3		4.6		5.4		4.9		Q		4.7		4.7		4.8		4.9		5.2		5.1		5.9		6		5.5		4.6		4.6		5.1		5.9		5.7		4.8		5.2		5.2		4.9		4.8		Q		4.8		4.9

		13		4.1		4.2		4.1		4.1		4.2		U		4.5		4.3		4.8		4		4.1		4.4		4.5		4.4		4.9		4		3.9		4.4		3.9		4.4		4.2		3.6		4.2		U		4.2		4.4		4.4		4.1		4.5		4.7		3.7		4.7		3.8		3.3		4.3		4.7		4		4.2		U		3.7		3.6		4.2		3.6		3.5		4.7		4.2		4.1		4.7		4.1		4.3		4.5		4.5		4.6		4.6		4.5		4.7		4.5		4.6		4.5		U		4.6		4.4		4.5		4.8		4.6		4.8		4.6		U		3.7		4.7		4.7		4.3		4.2		4.6		4.7		4.8		4.4		U		4.6		3.9		4.9		4.3		4.1		4.7		4.3		U		4.7		4.4		4.6		4.9		3.6		4.1		4		4.4		4.4		4.2		U		4.1		4.6		3.7		4.4		4.6		4.9		3.9		4.6		5		5.2		4.9		U		4.8		5		4.7		5.5		5		5		5.1		U		2.8		4.3		4.8		5		4.8		U		3.7		4.3		5.1		4.8		5.1		5.3		4.8		4.9		U		5.4		4.4		4.7		4		4.3		U		3.9		4.1		4		4.5		4.8		4.5		U		5		4.6		3		4.5		1.9		4.5		3.3		U		2.3		4.8		4.2		5.1		5.4		3.5		4		U		4.5		3.5		3.9		4.6		4.7		4.1		U		4		4.7		4.3		4.6		4.5		5.1		3.6		5.4		4.6		4.9		4.3		4.8		4.3		U		4.4		3.6		3.6		4		4.7		4.4		4.3		4.5		5.2		3.9		2.4		4.1		5.1		5.3		4.2		4.2		4.6		4.3		4.3		U		4.3		4.4

		14		4.1		4.2		4		4.1		4.1		E		4.5		4.4		4.7		3.8		4		4.3		4.5		4.4		5		4.1		4		4.3		4		4.2		3.7		3.3		4		E		4		4.3		4.2		3.7		4.3		4.6		3.8		4.6		3.8		3.4		4.3		4.6		3.9		4.2		E		3.7		3.3		3.9		3.6		3.4		4.7		4.1		3.9		4.4		4.3		4.2		4.6		4.54		4.6		4.5		4.3		4.7		4.4		4.5		4.2		E		4.6		4.3		4.4		5		4.4		4.6		4.5		E		3.4		4.6		4.6		4.4		4.1		4.4		4.3		4.5		4.2		E		4.3		3.3		4.8		4.2		3.9		4.6		4.2		E		4.6		4.3		4.5		4.9		3.6		3.9		4		4.4		4.3		4		E		3.8		4.3		3.8		4.3		4.5		4.9		3.8		4.6		5		5.3		4.9		E		4.7		4.7		4.6		5.4		4.8		4.9		5.4		E		3.1		4.5		4.7		5.1		4.6		E		3.6		4.1		5.1		4.7		4.7		5.3		5		4.8		E		5.2		4.4		5		4.1		4.1		E		3.6		4		3.9		2.5		4.8		4.4		E		4.9		4.5		3		4.3		2		4.6		3.4		E		2.2		5.1		4		5.3		5.5		3.6		3.8		E		4.1		3.3		3.8		4.5		4.5		4		E		3.9		4.7		4.2		4.5		4.5		5.1		3.5		5.5		4.5		4.9		4.1		4.9		4.4		E		4.4		3.6		3.6		3.8		4.7		4.4		4.4		5.2		4.7		4.1		2.2		4		5.1		5.3		4.2		4.2		4.4		4.2		4.2		E		4.1		4.3

		15		4.2		4.3		4.1		4.2		4.2				4.5		4.5		4.8		3.9		4.1		4.4		4.5		4.4		5.1		4.1		4.1		4.3		4.2		4.7		3.9		3.4		4.3				4.2		4.2		4.5		4.2		4.5		4.8		4		5.1		4.2		3.4		4.2		4.7		4		4.2				3.7		3.4		4.1		3.6		3.6		4.7		4.1		4.1		4.5		4.4		4.3		4.6		0.4		4.6		4.5		4.3		4.7		4.7		4.5		4.36				4.6		4.4		4.5		4.9		4.3		4.8		4.7				3.5		4.7		4.7		4.4		4.2		4.4		4.5		4.6		4.5				4.2		3.7		4.8		4.4		4		4.6		4.3				4.6		4.3		4.7		4.9		3.8		4.1		4.1		4.4		4.3		4.1				4.1		4.5		4		4.6		4.6		5.1		3.9		4.7		5.1		5.3		5				4.7		4.7		4.8		5.5		5		5		5.1				3.3		5		4.6		5.2		4.7				3.7		4.3		5.1		5		5		5.4		5.3		4.9				5.2		4.4		5		4.2		4.1				4		4.1		4		3.3		4.7		4.6				5		4.8		4		4.3		2.3		4.6		3.5				2.6		5		4.4		5.1		5.5		3.8		3.9				4.4		3.5		4		4.5		4.5		4.1				4		4.9		4.3		4.5		4.6		5.6		3.8		5.6		4.6		5		4.3		5.1		4.5				4.5		3.8		3.7		3.9		5		4.3		5		5.2		5		4.5		2.6		3.9		5.6		5.6		4.2		4.3		4.6		4.3		4.4				4.2		4.4
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EM350

		EM 350 Grade History

		Semester		Incoming GPA		Prog		Final		delta GPA		CD

		S92		2.97				3.19		0.22

		S93		2.95				2.86		-0.09

		S94		2.93		2.57		3.09		0.16		Robertson

		F94		3.10		2.90		3.09		-0.01		Fredell

		S95		3.00		2.62		2.84		-0.16		Bridge

		S96		3.03		2.72		2.76		-0.27		Pernot

		F96		3.06		2.50		2.52		-0.54		Pernot

		S97		2.91		2.33		2.34		-0.57		Fredell

		F97		3.07		2.6		3.23		0.16		Pernot

		S98		2.88		2.2		2.55		-0.33		Fredell

		F98		2.90		2.96		3.03		0.13		Bruce

		F99		3.11		2.63		2.88		-0.23		Bruce

		S00		3.15		2.84		2.87		-0.28		Bruce

		F00		3.03		2.35		2.62		-0.41		Vaught

		S01		3.03		2.61		2.94		-0.089		Rhymer

						Average Delta:				-0.15

						Course Director: ___________________________

						Division Chief: _____________________________

						Deputy for Curriculum: _______________________
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