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AY 00-01

Engineering Mechanics

And

 Mechanical Engineering 

Program Review 

Criterion 3. Program Outcomes and Assessment

Engineering programs must demonstrate that their graduates have:

(a) an ability to apply knowledge of mathematics, science, and engineering

(b) an ability to design and conduct experiments, as well as to analyze and interpret data

(c) an ability to design a system, component, or process to meet desired needs

(d) an ability to function on multi-disciplinary teams

(e) an ability to identify, formulate, and solve engineering problems

(f) an understanding of professional and ethical responsibility

(g) an ability to communicate effectively

(h) the broad education necessary to understand the impact of engineering solutions in a global and societal context

(i) a recognition of the need for, and an ability to engage in life-long learning

(j) a knowledge of contemporary issues

(k) an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice.

Each program must have an assessment process with documented results. Evidence must be given that the results are applied to the further development and improvement of the program. The assessment process must demonstrate that the outcomes important to the mission of the institution and the objectives of the program, including those listed above, are being measured. Evidence that may be used includes, but is not limited to the following: student portfolios, including design projects; nationally-normed subject content examinations; alumni surveys that document professional accomplishments and career development activities; employer surveys; and placement data of graduates. 

“…demonstrate that the outcomes important to the mission of the institution and the objectives of the program, including those listed above, are being measured.”

In accordance with the DFEM Assessment Plan, satisfaction of Criteria 3 is through the Program Curricular Outcomes (PCOs) for each Program.  As described in that plan; the PCOs were established to prepare cadets to attain the POG attributes and describe what we expect of our cadets in our programs upon graduation.  They were written so as to embrace the intent of ABET/EC 2000 Criteria 3 as well as include the specific topics emphasized by the American Society of Mechanical Engineers through their input to Criteria 8.  Mapping to individual Engineering Mechanics course objectives following the assessment of those objectives is the primary means of assessing PCOs. Our Engineering Program Advisory Council (EPAC) as well as other elements of our constituency periodically reviews our PCOs and detailed curriculum for appropriateness to the POGs.

According to theses PCOs, our Engineering Mechanics graduates shall demonstrate satisfactory:

1. Application of the fundamental analysis concepts of engineering mechanics to solve engineering problems (reflects EC 2000 Criterion 3a & 8).

2. Modeling, design, and fabrication techniques of systems with solid and fluid components under real-world conditions (reflects EC 2000 Criteria 3b, 3c and 8).

3. Use of contemporary engineering mechanics analysis, design, and test tools (reflects EC 2000 Criterion 3k).

Our Mechanical Engineering graduates shall demonstrate satisfactory:

1. Application of the fundamental analysis concepts of mechanical engineering to solve engineering problems (reflects EC 2000 Criteria 3a & 8).

2. Modeling, design, and fabrication techniques of thermal and mechanical systems under real-world conditions (reflects EC 2000 Criteria 3b, 3c & 8).

3. Use of contemporary mechanical engineering analysis, design, and test tools (reflects EC 2000 Criterion 3k).

Additionally, the graduates of both the Engineering Mechanics and Mechanical Engineering programs shall demonstrate satisfactory:

4. Experimental techniques to include test design, execution, data analysis and interpretation (reflects EC 2000 Criterion 3b).
5. Written and oral communications skills (reflects EC 2000 Criterion 3g).

6. Knowledge of ethical and professional responsibilities (reflects EC 2000 Criterion 3f).

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 (reflects EC 2000 Criterion 3e).

8. Ability to be effective interdisciplinary team members and leaders (reflects EC 2000 Criterion 3d).

9. Skills to be independent life-long learners while knowing when to seek help (reflects EC 2000 Criterion 3i).

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 (reflects EC 2000 Criteria 3h & 3j).  

Each of our courses began the AY with a set of Course Objectives approved by the Division Chief and Deputy for Curriculum under authority of the Department Head. These objectives represent the qualities to be demonstrated by each student successfully completing that course.  Table 3.1 summarizes the courses offered by the department during AY 99-00 with the name of the Course Director.  

Table 3.1 DFEM AY 00-01 Course Summary

	Course
	Fall 00 CD
	Spring 01 CD

	Engr Mech 120
	Capt Rice
	Capt Rice

	Engr Mech 320
	Dr Self
	Dr Self

	Engr Mech 330
	Capt Szmerekovsky
	Capt Szmerekovsky

	Engr Mech 332
	
	Dr Dennis

	Engr Mech 340
	
	Capt Myers

	Engr Mech 350
	Maj Vaught
	Capt Rhymer

	Engr Mech 405
	
	Lt Col Shoales

	Engr Mech 421
	
	Capt Idle

	Engr Mech 431
	Dr Jensen
	Capt Borchert

	Engr Mech 432
	
	Dr Bryan

	Engr Mech 440
	Dr Bush
	

	Engr Mech 450
	Lt Col Shoales
	

	Engr Mech 460
	Capt Idle
	

	Mech Engr 290
	Capt Feland
	Capt Feland

	Mech Engr 325
	
	Dr Redfield

	Mech Engr 341
	(DFAN)
	

	Mech Engr 370
	
	Dr Jensen

	Mech Engr 390
	
	Lt Col Ball

	Mech Engr 441
	(DFAN)
	

	Mech Engr 445
	
	Dr Bush

	Mech Engr 467
	
	(DFAN)

	Mech Engr 490
	Capt Bowe
	

	Mech Engr 491
	Dr Jensen
	

	Mech Engr 492Z
	
	Capt Bowe

	Mech Engr 492
	
	Lt Col Shoales


The approved course objectives are mapped to the PCO.  Table 3.2 depicts the mapping of both required and optional courses to the PCOs for the Engineering Mechanics program.  The first line in the mapping is an all-encompassing input for the core curriculum program taken by all engineering majors.  The core curriculum number indicates the number of courses that address the PCO in several lessons or more.  Subsequent lines indicate, by course, the number of course objectives assessed by the Course Director as satisfactory or better as a ratio to the total number of course objective supporting that PCO.  Courses are distinguished in categories of required courses or optional courses.  Totals of the ratio of satisfactory or better course objectives versus total supporting course objectives are given for each category.  Table 3.3 depicts the same information for the Mechanical Engineering program.  Table 3.4 shows the details of the Core Course input as provided by questionnaires returned by Core CDs.  These questionnaires were distributed and returned during January 2001 and are included in Appendix 3A.  The new Course Directors should reaccomplish these with concurrence of the Department prior to the next Program Review.


An important observation in both Table 3.2 and 3.3 is that ample coverage is provided of our PCOs by both programs.  Furthermore, given the vast number of specific course objectives that address each PCO, we do not take any issue with the fact that small percentages of them will be assessed as less that satisfactory.

Table 3.2 Engineering Mechanics Program Vaught Diagram

Mapping of course objectives to PCOs

	
	1.  Application of the fundamental analysis concepts of engineering mechanics to solve engineering problems.
	2.  Modeling, design, and fabrication techniques of systems with solid and fluid components under real-world conditions.
	3.  Use of contemporary engineering mechanics 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.

	Core Program 
	4
	2
	3
	10
	27
	27
	10
	24
	25
	21

	Required courses
	
	
	
	
	
	
	
	
	
	

	EM 120
	2/2
	
	
	
	1/1
	
	1/1
	
	1/1
	

	EM 320
	5/8
	
	4/7
	
	
	
	1/1
	
	
	

	EM 330
	6/8
	
	
	
	
	
	6/8
	
	
	

	EM 332
	6/6
	6/6
	6/6
	1/1
	1/1
	
	2/2
	
	
	

	EM 340
	4/4
	1/1
	3/3
	3/3
	2/2
	
	4/4
	2/2
	1/1
	

	EM 350
	9/9
	1/1
	
	5/5
	6/6
	
	9/9
	
	1/1
	

	EM 460
	8/8
	5/5
	6/6
	4/4
	2/2
	
	1/1
	1/1
	
	

	ME 290
	2/2
	4/4
	3/3
	1/1
	2/2
	1/1
	4/4
	1/1
	2/2
	2/2

	ME 341*
	
	
	
	
	
	
	
	
	
	

	ME 492
	2/2
	3/3
	
	4/5
	2/2
	2/2
	1/1
	
	
	

	Req Course Summary
	44/49
	20/20
	22/25
	18/19
	16/16
	3/3
	29/31
	4/4
	5/5
	2/2

	E M Options (4)
	
	
	
	
	
	
	
	
	
	

	EM 421
	7/8
	7/8
	7/8
	1/1
	1/1
	
	2/3
	1/1
	1/2
	1/1

	EM 431
	2/2
	3/3
	2/2
	
	1/1
	
	2/2
	1/1
	1/1
	

	EM 432
	2/2
	3/3
	2/2
	
	1/1
	
	2/2
	1/1
	1/1
	

	EM 440
	4/4
	
	3/3
	2/2
	0/1
	
	3/4
	
	1/1
	

	EM 450
	5/6
	6/6
	4/4
	2/2
	3/3
	
	4/5
	2/2
	2/2
	1/1

	ME 325
	6/6
	6/6
	3/3
	
	
	
	1/1
	
	2/2
	

	ME 370
	2/2
	2/2
	1/1
	3/3
	1/1
	
	
	
	1/1
	

	ME 445
	2/2
	1/1
	3/3
	2/2
	2/2
	1/1
	6/6
	4/4
	1/1
	1/1

	ME 490
	1/1
	
	2/2
	1/1
	
	
	2/2
	
	
	2/2

	ME 491/ME 492Z**
	3/3
	3/3
	3/3
	1/1
	2/2
	1/1
	2/2
	0/1
	1/1
	

	Option Course Summary
	34/36
	31/32
	30/31
	12/12
	11/12
	2/2
	24/27
	9/10
	11/12
	5/5


*DFAN Course, no detailed data available   **this option replaces ME 492     
Table 3.3 Mechanical Engineering Program Vaught Diagram

Mapping of course objectives to PCOs

	
	1.  Application of the fundamental analysis concepts of engineering mechanics to solve engineering problems.
	2.  Modeling, design, and fabrication techniques of systems with solid and fluid components under real-world conditions.
	3.  Use of contemporary engineering mechanics 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.

	Core Program
	4
	3
	3
	10
	27
	26
	10
	24
	25
	21

	Required courses
	
	
	
	
	
	
	
	
	
	

	EM 120
	2/2
	
	
	
	1/1
	
	1/1
	
	1/1
	

	EM 320
	5/8
	
	4/7
	
	
	
	1/1
	
	
	

	EM 330
	6/8
	
	
	
	
	
	6/8
	
	
	

	ME 441*
	
	
	
	
	
	
	
	
	
	

	EM 350
	9/9
	
	
	5/5
	6/6
	
	9/9
	
	1/1
	

	EM 460
	8/8
	5/5
	6/6
	4/4
	2/2
	
	1/1
	1/1
	
	

	ME 290
	2/2
	4/4
	3/3
	1/1
	2/2
	1/1
	4/4
	1/1
	2/2
	2/2

	ME 467*
	
	
	
	
	
	
	
	
	
	

	ME 341*
	
	
	
	
	
	
	
	
	
	

	ME 370
	2/2
	2/2
	1/1
	3/3
	1/1
	
	
	
	1/1
	

	ME 325
	6/6
	6/6
	3/3
	
	
	
	1/1
	
	2/2
	

	ME 492
	2/2
	3/3
	
	4/5
	2/2
	2/2
	1/1
	2/2
	3/3
	

	Req Course Summary
	42/47
	20/20
	17/20
	17/18
	14/14
	3/3
	24/26
	4/4
	10/10
	2/2

	ME Options (2)
	
	
	
	
	
	
	
	
	
	

	EM 332
	6/6
	6/6
	6/6
	1/1
	1/1
	
	2/2
	
	
	

	EM 340
	
	
	
	
	2/2
	
	4/4
	2/2
	1/1
	

	EM 421
	7/8
	7/8
	7/8
	1/1
	1/1
	
	2/3
	1/1
	1/2
	1/1

	EM 431
	2/2
	3/3
	2/2
	
	1/1
	
	2/2
	1/1
	1/1
	

	EM 432
	2/2
	3/3
	2/2
	
	1/1
	
	2/2
	1/1
	1/1
	

	EM 440
	
	
	
	2/2
	0/1
	3/4
	
	1/1
	
	

	EM 450
	
	
	
	2/2
	3/3
	
	4/5
	2/2
	2/2
	1/1

	ME 445
	2/2
	2/2
	3/3
	2/2
	2/2
	1/1
	6/6
	4/4
	1/1
	1/1

	ME 490
	1/1
	
	2/2
	1/1
	
	
	2/2
	
	
	2/2

	ME 491/ME 492Z**
	3/3
	3/3
	3/3
	1/1
	2/2
	1/1
	2/2
	0/1
	1/1
	

	Opt Course Summary
	23/24
	24/25
	25/26
	10/10
	13/14
	5/6
	26/28
	26/28
	8/9
	5/5


*DFAN Course, no detailed data available   **this option replaces ME 492     
Table 3.4 Core Program Vaught Diagram

Mapping of core courses to PCOs by Core Course Directors

0-not at all, 1-briefly touch upon, 2-in a few lessons, 3-significant course block, 4-integrated throughout
	
	1a.  Application of the fundamental analysis concepts of engineering mechanics to solve engineering problems.
	1b.  Application of the fundamental analysis concepts of engineering mechanics 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 systems with solid and fluid components under real-world conditions.
	3a.  Use of contemporary engineering mechanics analysis, design, and test tools.
	3b.  Use of contemporary engineering mechanics 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.

	Aero Engr 315
	2
	2
	1
	1
	0
	0
	2
	4
	4
	1
	0
	4
	4

	Astro 320
	3
	2
	2
	2
	3
	2
	0
	3
	4
	3
	3
	4
	4

	Beh Sci 200
	0
	0
	0
	0
	0
	0
	0
	3
	3
	0
	3
	4
	4

	Biology 215
	0
	0
	0
	0
	0
	0
	2
	4
	4
	0
	2
	4
	4

	Chem 141/142
	0
	0
	4
	4
	4
	4
	4
	4
	4
	0
	4
	4
	0

	Civ Engr 210
	0
	0
	0
	0
	0
	0
	0
	4
	1
	3
	4
	3
	4

	Comp Sci 110
	0
	0
	0
	0
	0
	0
	1.5
	2
	2
	1
	0
	1
	2

	Econ 221
	0
	0
	0
	0
	0
	0
	2
	3
	3
	4
	2
	4
	3

	El Engr 231
	0
	0
	0
	0
	0
	0
	4
	2
	1
	1
	2
	1
	1

	English 111
	0
	0
	0
	0
	0
	0
	0
	4
	4
	0
	3
	4
	0

	English 211
	0
	0
	0
	0
	0
	0
	0
	4
	4
	0
	1
	4
	3

	English 411
	0
	0
	0
	0
	0
	0
	0
	4
	4
	0
	2
	3
	3

	Engr 310
	1
	3
	1
	2
	1
	1
	1
	3
	1
	3
	2
	4
	4

	Engr 410
	3
	3
	4
	4
	3
	3
	3
	4
	4
	4
	4
	4
	4

	For Lang Core (2)
	0
	0
	0
	0
	0
	0
	1
	4
	4
	2
	4
	4
	2

	History 101
	0
	0
	0
	0
	0
	0
	0
	4
	4
	0
	4
	4
	3

	History 202
	0
	0
	0
	0
	0
	0
	0
	4
	4
	1
	4
	4
	4

	Law 310
	0
	0
	0
	0
	0
	0
	0
	1
	2
	1
	4
	4
	2

	Math 141/142/152
	1
	0
	1
	0
	0
	0
	0
	1
	2
	2
	1
	1
	2

	Math 243/245/346*
	0
	0
	0
	0
	0
	0
	0
	2
	1
	2
	1
	2
	2

	Math 356
	0
	0
	0
	0
	1
	1
	4
	1
	2
	2
	1
	4
	2

	Mgt 210
	0
	0
	0
	0
	0
	0
	0
	4
	4
	0
	4
	4
	1

	MSS 111
	0
	0
	0
	0
	0
	0
	0
	2
	4
	0
	3
	2
	1

	MSS 310
	0
	0
	0
	0
	0
	0
	0
	2
	2
	0
	3
	1
	1

	MSS 411
	0
	0
	0
	0
	0
	0
	0
	4
	4
	0
	3
	1
	0

	Philos 310
	0
	0
	0
	0
	0
	0
	0
	4
	4
	0
	2
	4
	1

	Physics 110
	4
	1
	1
	1
	0
	0
	3
	2
	2
	4
	2
	4
	1

	Physics 215
	0
	0
	0
	0
	0
	0
	1
	4
	4
	1
	2
	4
	4

	Pol Sci 211
	0
	0
	0
	0
	0
	0
	2
	4
	4
	0
	2
	4
	4

	Pol Sci 312
	0
	0
	0
	0
	0
	0
	2
	4
	4
	0
	3
	3
	4


* majors course

 “Evidence that may be used includes, but is not limited to the following: student portfolios, including design projects; nationally-normed subject content examinations; alumni surveys that document professional accomplishments and career development activities; employer surveys; and placement data of graduates.”

Program Level Assessment
FE Exam Results

Table 3.5 presents the results for the Class of 2001.

Table 3.5 2001 FE Exam Results

	Group
	Number Taking/In Major
	Percent Taking
	Percent Passing

	USAFA
	
	
	84.7

	Aeronautics
	1/28
	3.6
	100

	Civil Engineering
	46/54
	85.2
	74

	Environmental Eng
	12/13
	92.3
	83

	Engineering Mechanics
	10/14
	71.4
	100

	Mechanical Engineering
	17/26
	65.4
	94

	Colorado Students
	
	
	92

	National Results
	
	
	78


Table 3.6 presents the results for the Class of 2000.

Table 3.6 2000 FE Exam Results

	Group
	Number Taking/In Major
	Percent Taking
	Percent Passing

	USAFA
	
	
	80.5

	Engineering Mechanics
	4/5
	80.0
	75.0

	Mechanical Engineering
	28/45
	62.2
	96.4

	Colorado Students
	
	
	80.1

	National Results
	
	
	64.0


As stated in our Assessment Plan, our graduates not only compare favorably with other USAFA programs, but also surpass the national average by significant margins.

Survey of Graduating Seniors


Our soon-to-be-graduating-seniors were ask to evaluate the degree to which they felt their program prepared them to achieve the attributes described by our PCOs.  They were further asked to assess what they felt to be the relevance of each PCO.  The forum used for this survey was cadets enrolled in Engr Mech 405 Engineering Seminar that were in attendance on LSN 41 (9 May 2001).  Specifically, this was 18 of 26 Mechanical Engineering majors and 8 of the 14 Engineering Mechanics majors.  Additionally, data from three cadets enrolled in EM 405 but not in the EM or ME major is included for archival purposes.  These cadets included the one “ME track” Engineering Science major and two General Engineering majors.  All three of these cadets have significant numbers of DFEM program majors courses.  It should be noted that in the interest of condensing the survey, the PCO 1 and 3 of both majors were combined as shown in Table 3.7.  Finally, rating scale guidance was given to the cadets as follows:

Preparation Rating Scale: 0-not at all, 1-unsatisfactory, 2-marginal, 3-satifactoy, 4- excellent

Relevance Rating Scale:  0-none, 1-very little, 2-somewhat, 3-very much, 4- extreme

Table 3.7 PCO Assessment by Class of 2001 EM 405 Students

	Program Curricular Outcome
	Preparation
	
	Relevance

	
	EM
	ME
	Oth
	
	EM
	ME
	Oth

	1.  Application of the fundamental concepts of engineering mechanics and/or mechanical engineering to solve engineering problems.
	3.0
	3.2
	3.3
	
	3.4
	3.1
	3.3

	2a.  Analysis, modeling, design, and fabrication techniques of systems with solid and fluid components under real-world conditions.
	2.4
	3.1
	3.0
	
	3.3
	2.9
	3.3

	2b.  Analysis, modeling, design, and fabrication techniques of thermal and mechanical systems under real-world conditions.
	1.9
	2.5
	2.7
	
	3.0
	2.6
	3.3

	3.  Use of contemporary engineering mechanics and/or mechanical engineering analysis, design, and test tools.
	2.6
	3.0
	2.7
	
	3.1
	2.8
	3.0

	4.  Experimental techniques to include test design, execution, data analysis and interpretation.
	2.9
	3.0
	2.3
	
	3.3
	3.1
	2.7

	5.  Written and oral communications skills.
	3.5
	3.4
	2.7
	
	4.0
	3.4
	2.7

	6.  Knowledge of ethical and professional responsibilities.
	3.3
	3.6
	3.0
	
	4.0
	3.5
	2.7

	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.
	3.1
	3.2
	3.0
	
	3.0
	3.1
	3.3

	8.  Ability to be effective interdisciplinary team members.
	3.5
	3.6
	2.7
	
	3.9
	3.3
	2.0

	9.  Skills to be independent life-long learners while knowing when to seek help.
	3.6
	3.4
	3.0
	
	3.8
	3.2
	3.3

	10.  Knowledge of contemporary social, political, military, and engineering issues, as well as the role of Air Force engineering officers in our global society.
	2.9
	3.2
	3.0
	
	3.5
	3.2
	3.3


Focus Group of EM and ME Cadets in EM 405


The USAFA Center for Educational Excellence conducted focus groups of our Engineering Mechanics and Mechanical Engineering “soon-to-be-graduating” 1° (seniors) cadets during one of the scheduled EM 405 seminars.  The focus group was divided into three main parts for each major.  First they were asked to rate their overall satisfaction with their major and give one word to describe it. Figure 3.1 presents the results for the Engineering Mechanics majors while Figure 3.2 presents the results for Mechanical Engineering majors. 
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Figure 3.1 Satisfaction Focus Group Data from Class of 2001 Engineering Mechanics 1° Cadets gathered on 17 Apr 01 by USAFA/CEE (Mr Hughes and Maj Revak)
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 Figure 3.2 Satisfaction Focus Group Data from Class of 2001 Mechanical Engineering 1° Cadets gathered on 17 Apr 01 by USAFA/CEE (Mr Hughes and Maj Revak)


One of the more interesting observations using these data is that although the statistical results of the numerical rating are identical, the words used to describe those ratings are drastically different.  Engineering Mechanics majors giving their major the median rating of 4 use words like; challenging, interesting, outstanding, and diverse.  Mechanical Engineering majors describe the rating with words like; difficult, intense, rushed, confusing, no-free-time, worthwhile, broad, challenging, and burn-out.  Generally, one would not conclude the latter set to be “happy” words but they rate their major very favorably never the less.


Another focus group exercise asked cadets to discuss the weaknesses and strengths of their major with one another in a roundtable fashion.  The raw data are show in Appendix 3B.  A few key threads are apparent in their responses.  For the Engineering Mechanics majors, the most prominent strengths were the quality instructors, lab technicians and the facilities.  The most prominent weaknesses cited were a desire to increase design experiences, and hands-on work while reducing the USAFA core curriculum.  The Mechanical Engineering majors share the feeling that the quality of the instructors and lab technicians is a program strength and add the degree of hands-on work in the current program to the list of strengths.  The weaknesses seem to echo the data in Figure 3.2.  Multiple response include; too many courses, too high a workload, moving too fast and an inadequate screening process of cadets choosing to enter the major are among the most frequent responses to the weakness question.


The final portion of the focus group was aimed at specific answers to seven key PCOs.  The transcripts of these sessions for both majors is contained in Appendix 3C.  These transcripts address the cadet opinion of the program’s preparation in the attributes described by the PCO.  These include some of the more evasive assessments such as Engineering Ethics, professional responsibility, contemporary issues, independent learning and their role as officers and citizens in our global society.  In reading their responses, it seems that the preparation of these “fuzzier” outcomes may not be quite as nebulous as we might think.  In fact, most cadets have rather in depth responses when these questions are posed.


The slides used by Mr Hughes of USAFA/CEE are included in Appendix 3D.

Synopsis of Capstone Design Experiences 
· ME 492 Capstone Project: Air Base Ground Defense Robotic Force Multiplier System (from Lt Col Gregory Shoales)
The capstone project for ME 492 went back to the previous convention of having the entire class answer the same need.  Team of 5-7 cadets were presented the need for augmenting Air Force Security Forces, specifically the Air Base Ground Defense units, with a robotic force multiplier.  The statement of need was summarized in the following introduction:

The Unmanned Ground Vehicle/Systems Joint Project Office has a need to demonstrate low development cost technology demonstrator.  Mech Engr 492 will accept this challenge as a capstone demonstration of our prowess with the engineering design process. Each section of Mech Engr 492 shall be split into two separate groups – making six total for the course. Each group will then respond to the need by designing and constructing a device in accordance with the following Rules and Guidelines. The Joint Project Office (JPO) has adapted the USAFA Bots Rules and Guidelines from USAFA Bots™ in partial consideration of the JPO’s specific needs. The competition shall be used a contributing factor in judging the overall merit of a group’s design.

You are being called upon by the UGVJPO to design an airbase defense augmentation system with specific focus on airfield security.  Your team will have the responsibility of gathering the various requirements for such a system as well as designing, constructing, and testing a hardware prototype that demonstrates the offensive and defensive nature of your system, with a focus on mechanisms rather than intelligence.  Additionally you will develop a full airbase defense system that makes use of you Unmanned Ground Combat Vehicle (UGCV) and present that along with your functional prototype to the customers at the end of the contract period.

The UGVJPO will provide to each contracting team $350 to seed development.  As with most technology demonstrator contracts, development contractors will expend more resources and dollars to meet the government’s requirements in hope of winning the follow-on contract.  This situation is no different.  Each team is allowed to personally scrounge parts and money beyond the $350 to complete their device.  As with most government programs, sometimes additional funds come available during development.  Contractors must take responsibility for locating these funds.  Remember that not only is the device being judged on its performance but also the over all system cost.  As a result, detailed cost accounting of additional resources used will be required


Unlike the project design concept of looking at the cadet’s program and deciding what they can do, this project was specifically intended to go beyond their academic experiences.  This approach seems to reinforce the notion held by engineering students everywhere that their use as engineers is limited to the specifics of their academic background.  My belief has always been that the purpose of capstone is to force cadets to realize that they can be engineers before they are forced to become one.


The project was supported, with our gratitude, by the 302nd ABW Security Forces at Peterson AFB.  CMSgt Bobby Smith came to class to provide the customer prospective and maintained contact with the cadets to offer continuing user support.  Airman Magazine, AF Times and the Academy Spirit covered the competition between designs in the media.  The Spirit article by Ms Supunnee Ulibarri is in Appendix 3E.


As an assessment of both programs to prepare our graduates to be engineers, I judge the semester’s USAFA Bots experience a success.  In support of this assessment, I offer the following observations:

· This project required cadets to become functional experts in a number of areas that may have been only marginally covered in their programs.  

· All robots required the design, development and fabrication of a control system that could interface with an FM receiver supplied by the Course Director.  

· All teams needed to identify electric power train and storage requirements of ~100 lb Bots such that they could survive the duration of the competition as stated by the rules.

· Design and fabrication of multiple electro mechanical interfaces to suit their robot’s design

· Durability and damage tolerance of both mechanical and electrical systems became a true calling to each team as this was key to competition success

· For most teams there was a nearly unprecedented enthusiasm and pride in their designs

· After all teams passed an early functionality check, 5 of the 6 started major redesigned efforts based on their observations of the competition.  It should be noted that such redesign would not help their grade in the slightest.

· When asked what the most rewarding part of the project was, thet responded:

· Building stuff with my own two hands

· Finishing the Bot, getting the Bot to work, first time our Bot moved under its own power, building a product that worked (universal comment)

· The competition

· Winning

· Group interaction

· When asked what they would do if they were Course Director, all said keep the Bots but the most interesting additional comment was:

· Use this year’s Bot as an aggressor for next years—this alone shows a pride in their work the like of which we do not always get to see.

· One final note, not sure if this is good or not, but every Bot’s final failure mode was a simple mechanical breakdown resulting from combat rather than a failure of their control system.

· 2001 SAE Mini Baja Competition Team (from Capt Rob Borchert)

The Mini Baja team demonstrated that there are still some tough leadership lessons still to be learned during the senior year by several students. A domineering team lead and lack of leadership from other team members produced an official failure for the Mini Baja program in terms of the ME 491 course. However, there was some good design work done as well as some good analysis, CAD, and prototyping using modern tools. Fortunately, this was not the end of the story.


The real success resulted from events that transpired outside the official capstone course sequence. Four seniors who desired to see their design work become a functioning system worked to address the faculty’s design concerns and gained permission to proceed with funding support to construct the vehicle. They rallied a team of five juniors to assist with fabrication and ultimately produced a vehicle that competed respectably at the Mini Baja West competition. They also performed well in the briefing, as is expected from cadets. This experience demonstrated that our program in general does prepare our students for success in real world engineering situations.

· 2001 SAE Formula Racer Competition Team (from Lt Col Jeff Ball)
The FSAE team really smoked on the presentations (13th out of 120 teams).  So, I think we can safely say we're doing a good job with the "ability to communicate" bullet.  Where I think we could improve is on their confidence in analysis.  They did a vast amount on the frame and verified that is was plenty strong.  They don't have enough confidence to pare the thing down so as to save weight (we would have killed 'em in a demolition derby event).

(from Capt Marty Bowe)

The 2000-2001 Formula One Team found their success in leveraging each other’s strengths and excellent team dynamics.  As with any competition team of appreciable size, there will be students more adept at the academic and design portion of the project, while others bring to the table strengths in the manufacturing portion.  The trick for success is for all team members to know their individual role, have the team agree on what each member's role is, and above all have a system of checks and balances to ensure team members are following through on their individual roles.  The '01 F1 team did exactly that, and their outstanding product was the result.  In my opinion, they created the best product of any competition team I have been a part of.  Teams of the future should take a few major things from their effort:  (1) follow their example with regard to team dynamics--it is next to impossible to put too much emphasis on this; (2) recognize the amount of time required for a project of this magnitude--anticipate an average of 25-30 hours per person per week for the whole school year; and (3) the car should be completed by late Feb, early March if they expect to have enough time to shake down problems and have a competitive car.

· 2001 SAE Heavy Lift Aircraft Competition Team (from Capt Andy Szmerekovsk)

The SAE Aero Design Team (a.k.a. Heavylift Team) was much better prepared by our program than their placement in the design competition may indicate.  The lack of performance of their design at the competition was due to a number of factors beyond the team's control: a pilot inexperienced with the unique flight characteristics of their innovative design; and misguided advice from the same pilot who thought the plane had a center of gravity problem.  Their design was innovative, unique, and risky and our team learned more because of it than the teams who submitted more conventional designs, but placed higher.  Our program at USAFA prepared the multidisciplinary team well for working together and tackling the design problem placed before them with imagination, intelligence, and guts.  They worked hard and successfully to bring themselves up to speed on the highly skilled manufacturing processes required for their composite structure.  Though they didn't place high, I am proud of the work the team did, how well they worked together, how well they overcame the design and manufacturing problems that sprung up, how much the team learned working toward the competition, and finally, how well our program prepared them for such a challenging task.

CSRP Feedback 
Eight cadets from the department participated in the Cadet Summer Research Program (CSRP) during May-June 2001.  CSRP provides opportunities for selected upcoming first-class cadets to work on research projects for about 6-weeks at various military, government, and civilian facilities.  The locations and research topics vary year-to-year and are summarized for the year 2001 in the table below.

	Organization
	Research Topic


	AFRL/MNA (Eglin AFB)
	Verification of the Agent Release Model

	Force Protection BattleLab (Lackland)
	Blast & Airman Injury Test Initiative

	NRO
	Technical Problems in the Intelligence Community

	AFRL (Tyndall)
	Prairie Dog:  Robotic All-Terrain Vehicle Modifications

	Lockheed Martin (Fort Worth)
	LIGHTSPEED:  Advancement and Study of Future Technologies

Laser Direct Manufacturing

	Kennedy Space Center
	

	Woodward FST (Grand Rapids MI)
	Modification of Fuel Delivery System for F119 Engine Afterburners

	412 TW (Edwards)
	Using Modeling and Simulation in Aircraft Flutter Testing

	Sandia National Lab
	Modification of Guidance and Control Module for SLBMs


Each cadet was required to submit a trip report and those are included in Appendix 3F.  For the most part, all cadets indicated that the CSRP was very valuable from two perspectives: 1) their research exposed them to technology or engineering fields that they normally would not see in their engineering programs, and 2) working in a "real-world" S&T organization (government or industry) provided a different and good learning environment other than what they experience as a cadet in the classroom.  Some specific comments from cadets are excerpted below:

“I not only got the hands on opportunity to apply some of the knowledge I have gained from my Academy education, but I have gotten an in depth look at the operational Air Force."

"My experience at Lockheed was probably the most rewarding experience I have had at the Academy.  I…had a chance to apply my engineering skills to real world applications.  I never felt I was useless to Lockheed…"

"I not only had the chance to participate in exciting work but also got real world experience that I consider invaluable."

"Really the only problem I encountered was finding stuff to do…"

"My summer research program showed me the ins and outs of being an engineer…exposed me to modeling, simulation, test, evaluations…allowed me to accomplish something useful…"

"…I found that there is great emphasis on using the proper word when presenting engineering projects…I think it would be useful in preparing us for real-world engineering if such care with our word choice was stressed here at the Academy as well."

"…I personally had one of the best times of my life..."

"Not only was my research project rewarding in that I contributed to a real world intelligence problen, I learned a great deal about…my future in the Air Force and how I can grow in my career..."

" …this was one of the most interesting, informative, and exciting experiences of my life!"

"…I gained so much knowledge about current and upcoming technologies"

Additional feedback was provided on cadets during CSRP by their immediate supervisors.  As expected, all cadets received very high marks in duty performance, initiative, followership/teamwork, character and leadership/supervision.  Some specific comments are excerpted below:

"…demonstrated excellent personal initiative and professional poise in his work"

"He asks questions and listens to the answers to improve his technical understanding and ability to contribute to the team’s success."

"…went above and beyond in the level of effort he put in during the testing phase…"

"[He] showed a high level of responsibility and initiative for a senior level engineering student. "

"…definitely a team player…fit right in and adapted to the group dynamics very quickly"

"…able to operate effectively as an active team member and demonstrated his leadership potential as well."

"His confidence was impressive!"

“He could easily step into a full time position within the NRO and excel."

“his work showed a detailed understanding of the physics and engineering issues associated with the problems at hand…”

“…consistently a “Team Player”… supporting the program manger technically…”

“Demonstrated exceptional technical expertise…clear understanding of ethics in engineering”

Grad School Feedback 

Due to the timing of this year’s program review as compared to last year’s, no new grad students from our program have begun their studies.  Anecdotal assessment data is available for class of 2000 graduates 2nd Lt Erica Siegenthaler and 2nd Lt Christine Ellering in last year’s Program Review book.  

To add to those, one of their classmates, 2nd Lt Russ Magaziner, who has now completed approximately 2/3 of a Master’s program in Mechanical Engineering at AFIT writes:

“When I originally got here, I was worried that I wouldn't have a deep enough background in ME to really be up to the level I thought I needed to be at.  But, what I found was that I was perfectly well prepared in most areas.  My major here is a MS in Aero Engineering and I'm specializing in materials and structures.  My materials classes were right in line with my materials classes at USAFA.  I would recommend that anyone who plans to go to grad school should take Vibrations and Finite Elements.  I took Vibrations at USAFA and then took a more advanced version here.  The guys without any background really struggled.  I also took two Finite Element courses here and I was really kicking myself for slacking out of the Finite Elements class that I could have taken at USAFA.   I guess if there was one area USAFA didn't really prepare me well for, it was in engineering computer programming.  I had to learn a bunch of programs over here:  NASTRAN and ABACUS for finite elements, LATeX (pronounce la tech) for technical report writing, and tons of MATLAB everywhere.  At USAFA I touched on CAD, Excel, and Mathmatica.    I still do data processing for my thesis on Excel.  My thesis, by the way, is an experimental one, which deals with fretting fatigue.  AFIT requires us to do alot more understanding of the theory behind what we studied at USAFA, the homework problems tend to take up more paper, and we're not  "spoon fed."  BUT I find the workload isn't as intense (it can be at times) and I'm really enjoying the freedom.”

 Additionally, a follow up assessment was received from last year’s from 2nd Lt Erika Siegenthaler who recently completed her M.S. in Aerospace at Georgia Tech and is presently assigned as an engineer at Kirtland AFB.

“As far as critiques for the curriculum at the Academy in preparation for grad school... the only thing I can really think of was my earlier comment about learning a different language than Ada for Comp Sci.  In the real world it's very rare to find programmers programming in Ada.  It's more likely that you'll find programmers programming in C or Java.  Other than that though I found it refreshing to find out that other grad school students had many of the same books as I did from the Academy, which made me feel the curriculum at the Academy is no "weaker" than any other engineering school. “

Specific Changes to Course/Program as a Result of our Course Review Process

“Evidence must be given that the results are applied to the further development and improvement of the program.”

The Front Page for each course taught in AY 00-01 (Appendix 3G) summarizes the going in position of each course in a format similar to that required in Appendix IB of the EC 2000 Self-Study.  The DFEM standardized Course Review process is documented in the Course Review Packages (Appendix 3H) for each course.   During this process the Curriculum Review Committee reviewed assessment data presented by the Course Director and approved or disapproved recommended course changes the CD felt necessary as a result of that assessment data.  Summaries of course Changes from Previous Offerings and Approved Changes to Future Offerings as a result of our course review process for each course are contained in the applicable section of the Course Review Package.  As detailed in our DFEM Assessment Plan, the Curriculum Review Committee which includes (at minimum) the Department Head, the Curriculum Deputy, the Academic Division Chief, and the past and future Course Director.  

During our course review process, the Curriculum Review Committee, in partnership with faculty from all affected programs, attended reviews with an eye towards identifying trends in course deficiencies, a.k.a. “the red flags”, that would indicate a program wide short falls.  This past year, as with most others, program wide initiatives were discussed at our department offsite.  This offsite took place during “dead week” in May 2001. The following paragraphs summarize the resulting program wide changes and initiatives that resulted from our program assessment process. 
· Synopsis of Mechatronics Special Topics Course Offering (from Lt Col Shoales)

Working Group Involved:   Major Hansen (Structures Division Chief), Dr. Redfield (EM 320 Instructor and ME 325 CD),  Major Bearden (Lab Director), Capt Feland (ME 290 CD and ME 492 Instructor), Capt Winebrener (DFEM Instructor)

ISSUE:  Performance in capstone course projects indicates a lack of ability when it comes to integrating mechanical and electrical systems.  This was particularly evident in the USAFA Bot capstone project in ME 492.  Although it is desirable to challenge cadets beyond the specific background provided by their curriculum, the faculty feels that additional preparation in this area is warranted.  Additionally, mechatronics has become a front-line desire from most civilian companies as well as Air Force engineering entities.  In an effort to address this need, we feel it desirable to offer such a course.

RESEARCH:  During the summer of 2001 several members of the faculty led by Capt Feland and Capt Winebrener offered a Mechatronics short course to the faculty.  This course had the combined goal of bringing more faculty up to speed on the idea of integrated mechanical and electrical systems design as well as providing an efficient development platform for a course offering.  The course focused on the use of modular kits to design and fabricate functioning electro-mechanical systems.  During the faculty summer course the following issues/lessons learned were asked and answered:

· Are we going to do this in the spring?  
· ANS:  Plan on doing it, unless we’re very short on personnel and it becomes impossible
· If so, what is our expected course enrollment?  

· ANS: Around 18-20

· Are we still looking for only two degrees?  

· ANS:  Anyone who meets the pre-reqs, which are ME290 and EE231.  Might be a lot of firsties, too.

· And how do we select/screen those initial few?  
· ANS:  Open to anyone but give invitations to those who would thrive in this course.
· Do we need a gateway exam to enroll them?  

· ANS:  Probably not – invitation is more feasible

· How do we set up a 495?  
· ANS:  Through the AIC, Q, and DC
· Will this be a single or double period?  
· ANS:  Single, because of time constraints
· What textbook(s), if any?  
· ANS:  Mims book plus a pack of knowledge
· What kit should we require of them, if any?  (Both in terms of total cost and content)  
· ANS:  Coordinate with Jameco to put together a kit.  Keep the total course cost under $70 (book and kit), have them buy a cheap multimeter and consumables (packs of resistors, LEDs, transistors, breadboard, wire, etc)
· Is a design project appropriate and what should that project be?  

· ANS:  Light-seeking, remote inventory via robotic forklift, robotic minesweeping, etc  Minesweeping

· What is the concept for homework?  

· ANS:  Minilabs every two weeks with a short pre- and post-lab writeups?  Right – teach a few lessons then use a lesson to build a minilab

· What kind of lab tech support will we need?  

· ANS:  Not much – might use Jeff (DFEM Lab Tech) a little

· Do we team teach this?  

· ANS:  Bearden, Hansen, Redfield, Winebrener

· Do we coordinate with EE for instructor support or Aero to pull in some of their majors?  

· ANS:  No cadets from other departments, perhaps bring in someone from EE if they’re interested.  Maybe Maj Pam Neal.

· Obviously, there would be more depth and minor changes from the mini-course.  Any major changes or augmentations that we need to make?  
· ANS:  Less TTL (but still a lesson & mini-lab), switch to CMOS. 

DECISION:    Offer a special topic, Mech Engr 495, in Spring 2002 with the following course description:

ENGR MECH 495 MECHATRONICS 3(1).  An integration of mechanical and electrical design, applying the design process to develop an integrated electromechanical system autonomously controlled by a microprocessor.  Electrical system development topics include digital logic, actuator control, sensor integration, and signal conditioning.  Group design projects throughout the semester leading to integrated final project.  Open only to Engineering majors with Department of Engineering Mechanics permission.  Final project.  Prereq:  El Engr 231, Engr Mech 320, Engr Mech 330, Mech Engr 290.  Sem hrs: 3 spring.

Course will be assessed after the offering in accordance with department practices.  Its continuance and inclusion as a regularly offered optional course shall be evaluated at that time.

· Synopsis of Thermal Sciences program changes (from Dr Robin Redfield)
Working Group Involved: Dr Rob Redfield (ME Program Coordinator), Lt Col Jeff Ball (DFEM Thermo Rep), Lt Col Greg Shoales (Curriculum Deputy)

A proposed, modified thermo-fluids sequence was included in the previous program review as follows:
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The overarching goals were to add a capstone design experience in the thermal systems arena, to integrate heat transfer, fluids, and thermodynamics into each thermo-fluids course, and to add transient analysis.

In the academic year 00-01 a prototype ME312 class named ME310z was presented to cadets integrating topics and taking a big picture view of thermo-fluids. The course was poorly rated by cadets and observing faculty. Not enough basic ground work was laid for cadets to grasp the fundamental ideas and definitions in the study of thermo-fluids. The course was pitched too high.

Given the feedback and the current faculty expertise and availability, we have gone back to the previous course sequence with a modified first thermo course shown here:
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The modified course, Engr 310z is an integrated, classical first thermo course which takes a macro view of thermodynamics, teaches the first and second law with special emphasis on the Rankine power cycle. Transient analysis is covered and well as psychrometry and other basic cycles.

The plan is to expand 441 to include conduction and radiation to a deeper degree.

Since 467 is supposed to be a capstone thermal design course but isn’t, a suggestion is to incorporate thermal design into our 492, senior design course.

· Synopsis of Competition Teams Faculty Advisor Relations with ME 491/92Z Course Director (from Lt Col Gregory Shoales)
Working Group Involved:  Dr Jensen (ME 491 CD), Capt Feland (Baja Advisor), Capt Borchert (Baja Advisor), Lt Col Shoales (Curriculum Deputy), and entire DFEM faculty at 2001 Offsite discussions

ISSUE:  The Faculty Advisors assigned to the capstone project competition teams have frequently been perceived, by the cadets, to be in conflict with the ME 491/492Z Course Director.  This has had the effect of:

· Complicating the Course Directors job of managing the course flow and assessment of course objectives.  This is especially true when it comes to the CDs task of relating satisfaction of course requirements to course grades.

· Cadets perceiving advice from the advisors as course requirements.

· Creating frustration for the cadet teams and thus hindering their completion of the project.

BACKGROUND:  Many of the meetings between cadet teams and faculty advisors occurred outside the normal course meeting times.  Consequently, many discussions occurred that resulted in apparent course direction that did not include the Course Director.  These cause conflict, not only between the cadets and the various faculty members but at times between the faculty advisors and the faculty member that was actually running the course (Course Director).

DECISION:  The agreement was reached to establish ground rules of responsibility for both the Course Director and the Faculty Advisors that would be followed by all competition teams.  These rules, provided to the cadets at the start of the 2-semester competition capstone course (ME 491/492Z) and reinforced throughout, are as follows:

Overview of the Roles of the Instructor and the Advisor for the Competition Teams

Instructor Roles: (all roles normally associated with a DFEM course, but specifically…)

1. Content development and delivery to provide teams with tools to meet course objectives.

2. Keep teams on schedule with the design process through frequent, consistent meetings with the team.

3. Assigning grades and associated course duties.

4. Hold teams to our high criteria for that semester and suggest to Deputy and/or Dept Head that they cancel the project if the team fails to meet that criteria.

5. Attempt to help teams deal with team dynamics issues.

Roles of the Advisor:

1. Be available as a resource for the team. In particular provide historical perspective on the competition and communicate details specific to that competition (scheduling registration and document turn-ins, making sure the team is aware of their specific competition’s rules).

2. Inform the course CD of any problems you see on the horizon.

3. Oversee the organization of the team structure (i.e. team leaders and subsystem leaders).

4. Oversee the budget for that team including travel to the competition.   This is done in coordination with the DFEM budget officer.

Note that the Advisor may delegate ALL of the above duties (with the exception of being available as a resource) to the team members.  

In addition the Course Director shall try to better integrate competition requirements into graded items for the class (i.e., design report, cost report).

· Synopsis of Common Course Objectives for Capstone Design (from Lt Col Gregory Shoales)
Working Group Involved:  Dr Jensen (ME 491 CD), Capt Feland (ME 290 CD), Col Fisher (Dept Head), Dr Redfield (ME Program Coordinator), Dr Dennis (EM Program Coordinator), Lt Col Shoales (Curriculum Deputy), and entire DFEM faculty at 2001 Offsite discussions

ISSUE:  Concern raised that three capstone design courses have the same philosophical course goal but do not share the same published course goal and objectives.

BACKGROUND:  Sets of objectives evolved over time and state similar sorts of things.  All sets aimed at producing a product to answer a set of needs but each is wordsmith slightly differently.  The bulk of the discussions on this issue transpired during the ME 290, ME 492 and the M491/492Z course reviews.  Although the project may be different

DECISION:  The decision was made to have one set of Course Objectives for both the single semester capstone course (ME 492) and the dual semester capstone course for competition teams (ME 491/492Z).  

· Synopsis of changes to EM Program Options (from Dr Dennis)
Working Group Involved:  Dr Dennis (EM Program Coordinator), Lt Col Shoales (Curriculum Deputy), Dr Redfield (ME Program Coordinator, entire DFEM faculty at 2001 Offsite discussions

As a result of reviewing the program review documentation for AY99-00, I wondered if the engineering mechanics majors were getting enough engineering mechanics.  Here’s my case.

QUESTION:  POG #1 states (my italics) “…depth of knowledge in engineering mechanics.”    Furthermore, PCO #1:  “…application of fundamental concepts of engineering mechanics…” and PCO #3:  “…use of contemporary engineering mechanics analysis, design, and test tools.”  POG #6 states “…apply their knowledge and skills to solve AF engineering problems, both well and ill-defined.”  What are “AF engineering problems”?  I think all AF engineering boils down to designing, building, testing, and maintaining aerospace vehicles.  Certainly an EM graduate well grounded in engineering fundamentals will contribute in any capacity.  However, an EM graduate ought to know a thing or two about the engineering mechanics areas of composite materials, structural finite element analysis, structural vibrations, metallurgy, failure analysis, etc.  

RESEARCH:  I reviewed the APS for each EM class of 2002 cadet.  I counted the number of cadets (out of 34) who are enrolled in the 4XX EM courses (EM421, 431, 440, 445, 450—assumes ME 445 is renamed EM445).  14/34 are enrolled in 0 or 1 of these 5!!, 13/34 are enrolled in 2 of these 5, and 7/14 are enrolled in more than 2 of these five.  On the other hand, 27/34 are enrolled in ME490, 21/34 in ME370, 12/34 in ME491, and 14/34 are taking some other course(s).  I believe ME370, 490, 491 are excellent courses, that’s not the point.  Instead, do these courses contribute enough to the engineering mechanics POGs and PCOs?  Is an EM graduate who hasn’t taken any of the EM 4XX courses appropriately prepared for designing, building, testing, and maintaining aerospace vehicles?  Put another way, do we want a large subset of our EM cadets to have majored in “ME lite,” i.e., ME without the thermal sciences?

PROPOSAL:  Currently, we require that each EM take a design option and 3 engineering options.  I propose that we require each EM major to take any 2 of the 5 4XX EM courses (421, 431, 440, 445, 450--each has ample design content).  For their other two options, open up many 3XX and 4XX “engineering” options similar to what we allow for the ME majors.

Follow On Assessment of AY 99-00 Specific Changes to Course/Program 
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