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DFEM Program Assessment

AY 2000-2001

Criterion 2: Program Operational Goals (POGs)

ABET/EC2000 defines Criterion 2 as Program Educational Objectives.  In keeping with standard USAF definitions regarding goals and objective, the ME and EM programs refer to criteria 2 as Program Operational Goals (POGs).  These goals are defined as those attributes a program graduate should display during the first few years after graduation from the program. The specific criterion states that for an accredited program, the institution must have in place:

(a) detailed published educational objectives that are consistent with the mission of the institution and these criteria

(b) a process based on the needs of the program’s various constituencies in which the objectives are determined and periodically evaluated

(c) a curriculum and processes that ensure the achievement of these objectives

(d) a system of ongoing evaluation that demonstrates achievement of these objectives and uses the results to improve the effectiveness of the program.

The following assessment is in accordance with the 2001-02 EC2000 evaluator checklist.

I.  Published and consistent with Mission and these (ABET) criteria

The POGs are published and available for review at V:\ABET\Beer_ABET_Webpage\ME_Program\ME_POGs\ABET_ME_POGs.htm or V:\ABET\Beer_ABET_Webpage\EM_Program\EM_POGs\ABET_EM_POGs.htm.  

The Program Operational Goals for the USAFA Engineering Mechanics Program are to develop:
1a. Officers who possess breadth of integrated, fundamental knowledge in engineering, the basic sciences, social sciences, and humanities; and depth of knowledge in Engineering Mechanics.
2. Officers who communicate effectively.
3. Officers who work effectively on teams and grow into team leaders
4. Officers who are independent learners, and as applicable, are successful in graduate school.
5. Officers who can apply their knowledge and skills to solve Air Force engineering problems, both well and ill defined.
6. Officers who know and practice their ethical, professional, and community responsibilities as embodied in the Untied States Air Force Core Values.

POGs for the Mechanical Engineering Program are identical except for number 1, which states

1b. Officers who possess breadth of integrated, fundamental knowledge in engineering, the basic sciences, social sciences, and humanities; and depth of knowledge in Mechanical Engineering.
The relationship of the POGs to unit mission statements is outlined in the AY 1999-2000 program review package for criteria 2, located at W:\ABET\Engr_Mech_and_Mech_Engr_Programs\Program Reviews\AY 99-00\Documents\Criteria 2-POGs.doc.
II.  Process in place to determine and periodically evaluate.

The process used to determine and evaluate the POGs is the annual DFEM Program Review, to be held on 30 Aug 2001 for the 2000-2001 academic year.  At this review, the POGs for the current year are reviewed along with all relevant assessment data.  The POGulator is responsible for recommending changes to the POGs on the basis of the assessment data.  The Program Review Team approves the changes, or recommends alternatives, and the approved changes are incorporated into the POGs for the next academic year.
III.  Based on needs of constituencies

The following constituencies have been identified for the USAFA ME and EM programs:

1. USAFA graduates

2. Supervisors of USAFA graduates

3. Functional chiefs of major USAF staffs and agencies

4. Graduate school students (based on EPAC input during 2000 visit)

The process by which the programs react to the constituent’s needs consists of surveys, visits, and graduate school data.  Specifically:

1. An annual survey is sent to recent (2 years out) graduates and their supervisors.  They are asked to rate how well they were prepared by the program in relation to the POGs (fufillment) as well as to rate the importance of the POGs.  The results of the surveys have been used to modify the POGs for the current academic year.  (Reference AY 2000-2001 Program Review and Section VI below.)

2. Each summer, incoming instructors are asked to rate the fulfillment and importance of the POGs.  If they are program graduates, they assess each category on the basis of their own experience.  For non-USAFA program graduates, they are asked to perform their evaluation on the basis of their experience working with or supervising program graduates.

3. Every fall, the Engineering Program Advisory Council (EPAC) meets with the department to assess the EM and ME programs.  The EPAC consists of senior supervisors and managers.  These USAF leaders review the POGs and recommend changes to better fit with their needs.

4. During each summer, the Air Force Institute of Technology (AFIT) provides a list of GPAs for graduate students who completed their studies during the previous year.  A list of names is sent to AFIT and AFIT responds with the students GPA in random order to protect their privacy.  The GPAs are used as an assessment point to determine whether POG 4 is being attained.

IV.  Curriculum and process to ensure achievement

The POGs are directly supported by the PCOs as shown in the table below.

Table 1.  Relationship between POGs and PCOs.

	             POGs

    PCO’s
	Officers who possess breadth of integrated, fundamental knowledge in engineering, the basic sciences, social sciences, and humanities; and depth of knowledge in Engineering Mechanics
	Officers who possess breadth of integrated, fundamental knowledge in engineering, the basic sciences, social sciences, and humanities; and depth of knowledge in Mechanical Engineering
	Communicate effectively
	Officers who work effectively on teams and grow into team leaders
	Officers who are independent learners, and as applicable, are successful in graduate school
	Can apply their knowledge and skills to solve Air Force engineering problems, both well and ill-defined.
	Officers who know and practice their ethical, professional, and community responsibilities as embodied in the Untied States Air Force Core Values

	Application of the fundamental analysis concepts of mechanical engineering to solve engineering problems
	X
	
	
	
	
	
	

	Modeling, design, and fabrication techniques of systems with solid and fluid components under real-world conditions
	X
	
	
	
	
	
	

	Use of contemporary engineering mechanics analysis, design, and test tools
	X
	
	
	
	
	
	

	Application of the fundamental analysis concepts of mechanical engineering to solve engineering problems
	
	X
	
	
	
	
	

	Modeling, design, and fabrication techniques of thermal and mechanical systems under real-world conditions
	
	X
	
	
	
	
	


	Use of contemporary mechanical engineering analysis, design, and test tools
	
	X
	
	
	
	X
	

	Experimental techniques to include test design, execution, data analysis and interpretation
	X
	X
	
	
	
	X
	

	Written and oral communications skills
	
	
	X
	
	
	
	

	Knowledge of ethical and professional responsibilities
	
	
	
	
	
	
	X

	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
	X
	X
	
	
	
	X
	

	Ability to be effective interdisciplinary team members and leaders
	
	
	X
	X
	
	
	

	Skills to be independent life-long learners while knowing when to seek help
	
	
	
	
	X
	
	

	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
	X
	X
	
	
	X
	
	X


The PCOs are supported by the individual courses and their objectives.  The effectiveness of the course objectives in supporting the PCOs is evaluated at each individual course review.  Thus, by ensuring the courses support the PCOs, and that the PCOs support the POGs, the process overall ensures achievement of the POGs.

V.  Evaluation to determine achievement

A.  Graduate/Supervisor Surveys:  The survey responses from graduates are shown in Figure 1 below.
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Figure 1.  Graduate survey results.
The survey results from the supervisors are shown in Figure 2.
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Figure 2.  Supervisor survey results.

In accordance with the Program Assessment Plan, any average above a 2.0 on the 4-point scale indicates that the POG is being met satisfactorily.  As shown in Figures 1 and 2, all POGs except one exceed the minimum and are deemed to be met for this academic year.  The exception is the supervisor rating of importance for POG 1b, which relates to knowledge of mechanical engineering.  Of the supervisors who responded to the survey, 86% are pilots.  Hence, their opinion of the relevance of ME to flying jets is expected to be low.  The one engineering supervisor who responded rated this POG as a 3 in importance.

However, the raw data s presented does not give a good indication as to how well the program meets those objectives that are deemed most important by the constituency.  Thus, the following two plots present the survey results as Importance Weighted Average Fulfillment.  A pareto optimization was performed on the data sets such that the weighted average for each POG is given by:
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where Fi is the respondent’s fulfillment rating and Ii is the respondent’s importance rating.  These results are shown in Figures 3 and 4 below.

[image: image4.wmf]0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

3

6

4

1a

2

5

1b

POG

Importance Weighted Average Fulfillment


Figure 3.  Importance weighted average fulfillment-Supervisor response.
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Figure 4.  Importance weighted average fulfillment-Lieutenant response.

These figures demonstrate that the program is doing an outstanding job of meeting those criteria that the constituent’s deem to be the most important.

B.  New instructor survey.

The results of this survey are shown in the following three figures.
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Figure 5.  New instructor survey results—USAFA program graduates.
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Figure 6.  New instructor survey results—non-USAFA program graduates.
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Figure 7.  New instructor survey results—overall average.

All POGs were evaluated above the 2.0 threshold.  Of particular importance is the USAFA program graduate’s assessment of POG 4 for the 1999-2000 AY.  At the time, POG 4 only referred to independent learning and made no mention of success in graduate school.  This verbiage was added to the POG upon recommendations from the EPAC (reference Section VI below).  The new wording allowed graduates to relate independent learning to their performance in graduate school, and as expected, they gained greater satisfaction from their program experience once this tie was made.

C.  EPAC assessment.  The next EPAC evaluation is scheduled for 11-13 Oct 2001.  All EPAC assessment data from that visit will be incorporated into the Program Review for AY 2001-2002.

D.  Graduate school performance.  Results for all graduates completing graduate school in 2001 have not been received from AFIT as yet.  However, two program graduates completed graduate school in the spring of 2000, and one data point from 2001 has been received.  The student pursued their graduate studies at Georgia Tech, MIT, and Auburn, but due to privacy act restrictions, it is not known which GPA corresponds to which school.  The GPAs were 3.93, 3.86, and 3.46.  All three students exhibited a strong graduate school performance and indicate that POG 4 is being successfully met.

VI.  Results used to improve effectiveness of program

The recommendations from the AY 1999-2000 Program Review are summarized below along with the action taken on the recommendations. (Reference AY 1999-2000 Program Review Package).

A.  Internal assessment results

1.  Concern:  The EM/ME Program currently has 2 sources of assessment data for Criteria 2 – the EPAC and the graduate survey.

a)  Recommendation:  Each year, DFEM has an influx of new instructors who constitute approximately 1/3 of the department staff.  Some are USAFA graduates while the rest have worked with USAFA graduates. New instructors represent a source of assessment data and should be surveyed as to their perception of the EM/ME program’s fulfillment of the POGs.  

b)  Action taken: The new instructor survey was implemented in time to gather data from new instructors in the summer of 2000.  The survey was also given to instructors arriving during the summer of 2001.  Results have been incorporated into the current program review.

2.  Concern: The ABET/EC2000 committee, after reviewing the survey data and talking to constituents on 25 Jan 2000 concluded that the list of POGs could be streamlined

a)  Recommendation:  .  The specific recommendations were:

i. POGs 8 and 9 are adequately implied by POG 1.

ii. POGs 2 and 7 can be combined.

iii. POGs 4, 5, 8, and 9 can be combined.

iv. POG 11 is a natural outcome if the other POGs are met, thus it can be eliminated.

b) Justification:  Recommendations were based on survey results and input from constituents.

c) Action taken:  All recommendations were incorporated into the POGs for AY 1999-2000 (reference 2000 Program Review Report).

B.  EPAC assessment implementation

1.  The modified POG list was presented to the EPAC after the 99-00 academic year for review and recommendations.  The resulting recommendations from the EPAC were:

1. Concern: POG 3 does not specifically mention working on a team.  Furthermore, there is no reference to developing into team leaders.

a)  Recommendation:  Rewrite POG 3 to incorporate development of graduates into team leaders.

b) Justification:  The USAFA exists to produce leaders for the USAF and the nation.  This must be incorporated into the POGs.

c) Action taken:  POG 3 modified to incorporate the recommendation (reference Section I of this report).

2. Concern:  POG 4 is difficult to assess.  One source of data is graduate school performance

a)  Recommendation:  POG 4 should include some reference to success in graduate school.

b) Justification:  Performance at graduate school provides feedback to the institution concerning the success of their program.  Since a good number of our graduates go directly to graduate school, we should use this as assessment data.

c) Action taken:  POG 4 now contains a reference to graduate school performance.

3. Concern:  There is a big difference between knowing one’s ethical responsibility and actually applying it.

a)  Recommendation:  POG 6 should include some reference to putting their knowledge of ethical responsibilities into practice.

b) Justification:  Merely knowing ethical responsibilities is insufficient.  The world of full of those who “should have known better”.  The true test of character is doing the right thing regardless of who is watching.

c) Action taken:  POG 6 modified to stress the application of ethics to engineering.

C.  New Instructor Survey implementation

1. Concern:  The one area of concern resulting from this survey is POG 4 dealing with independent learning.  The USAFA graduates rated this POG as a 2 on the 4-point scale.  However, all three of the surveyed instructors who are USAFA graduates had done well in graduate school where it is assumed they were required to learn independently to a high degree.

a) Recommendation:  Three recommendations are made.  

i. Incorporate the EPAC’s suggestion of “success in graduate school” to POG 4.

ii. Since AFIT tracks graduate student performance, attempt to pull this information from AFIT as another metric.

iii. Since PCO 9 directly supports POG 4, the courses mapping into PCO 9 should be examined to determine ways to help the students learn how to learn independently.

b) Justification:

i. The graduates would have a better metric by which to rate the POG.

ii. AFIT had data on graduate school GPA’s for our program graduates, and this data can be used to evaluate independent learning.  

iii. The POGs are supported directly by the PCOs, which in turn are supported by the course reviews.  Thus, this is the process by which the program can ensure success in promoting independent learning.

c) Action taken

i. Wording incorporated into POG 4.

ii. Data has been gathered from AFIT, although due to the processing time when students depart AFIT for their assignments, the data this year was limited.  As more AFIT data is received, it should develop into a statistically significant metric.

iii. Refer to the 2000-2001 Program Review package and the section on PCOs.

Recommendations for AY 2001-2002.

At this time, the data gathered indicates that our POGs meet the needs of our constituencies and that the program is achieving them.  The EPAC meeting is the prime source of assessment data, and their inputs and the implementation of them will be addressed in the 2001-2002 Program Review.
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