SDSM&T: BS Metallurgical Engineering Program: Criterion 2.  Program Educational Objectives

CRITERION 2.  PROGRAM EDUCATIONAL OBJECTIVES

The terms and definitions used throughout this report are consistent with ABET publications and guidelines. Appendix F contains a glossary of important terms used throughout this self study document.  
A. Mission Statement

The mission and the objectives of the South Dakota School of Mines and Technology appear in the catalog and on the web site at http://catalog.sdsmt.edu/mission-and-purpose .

UNIVERSITY MISSION, VISION, AND GOAL
The South Dakota School of Mines and Technology serves the people of South Dakota as their technological university.  Its mission is to provide a well-rounded education that prepares students for leadership roles in engineering and science; to advance the state of knowledge and application of this knowledge through research and scholarship; and to benefit the state, regions, and nation through collaborative efforts in education and economic development. 

The School of Mines is dedicated to being a leader in 21st century education that reflects a belief in the role of engineers and scientists as crucial to the advancement of society.  Our vision is to be recognized as a premier technological university in the United States. 
Most immediately, our goal is to be recognized as the university-of-choice for engineering and science within South Dakota and among our peer group of specialized engineering and science universities.

UNIVERSITY STRATEGIC FOCUS AREAS
1. Optimizing enrollment 

2. Securing resources 

3. Growing the graduate education and the research enterprise 

4. Continuous quality improvement 

UNIVERSITY STATEMENT OF PURPOSES
The South Dakota School of Mines and Technology is dedicated to being a leader in 21st century education that reflects a belief in the role of engineers and scientists as crucial to the advancement of society.  Responding to the unprecedented challenges facing today's world, the School of Mines will seek opportunities to benefit the educational, civic, and economic activities of the community, state, and region.  The School of Mines will maintain and expand its role in research, scholarship, and creative endeavors that advance knowledge, solve problems, develop individual potential, and explore the human condition.  Through its rigorous academic programs and co-curricular activities, the School of Mines is committed to developing informed and responsible scientists and engineers who behave ethically, value a global perspective, and accept the duties and responsibilities of citizenship.

The mission of the Department of Materials and Metallurgical Engineering appears in the catalog and on the web site at http://www.hpcnet.org/ABETMetEngMissionObjectives.



The Mission of the Department of Materials and Metallurgical Engineering is to

· Provide a quality program leading to the degree BS in Metallurgical Engineering

· Participate in multi-disciplinary programs leading to the MS and PhD degree programs in materials engineering and science

· Contribute to the expansion of knowledge in the area of materials and metallurgical engineering through scholarly activities

· Help local, regional, national and international materials and metallurgical industries through research and development activities

B. Program Educational Objectives
The objectives of the BS in Metallurgical Engineering Degree program are to graduate students who can 

1. Successfully apply metallurgical engineering principles in their employment 

2. Meet societal needs through science and technology 

3. Grow professionally and personally 

4. Serve their profession and community 

These objectives appear on the departmental bulletin board, on the departmental web page http://www.hpcnet.org/ABETMetEngMissionObjectives, in the 2010-2011 university catalog, and on selected departmental promotional literature.  
C. Consistency of the Program Educational Objectives with the Mission of the Institution

The metallurgical engineering program objectives are derived from the institutional mission.  Table 2-1 shows the relationships among the institutional and the metallurgical engineering program objectives.

	Table 2-1 Alignment of the BS Metallurgical Engineering program objectives with SDSM&T institution’s objectives.

	        SDSM&T

MET ENG
	A

Well-rounded education
	B.

Prepare students for Sci & Eng leadership
	C.

Advance the state of knowledge through research & scholarship
	D

Provide Collaborative benefit through Education and Economic Development 

	1. Apply Met Eng Principles
	
	
	
	

	2. Meet Societal Needs
	
	
	
	

	3. Grow Prof & Personally
	
	
	
	

	4. Serve Community and the Profession
	
	
	
	


D. Program Constituencies

The program constituents are

· Students enrolled in the BS metallurgical engineering program

· Private Industry and public agencies who employ our graduates

· Other departments and their students who enroll in metallurgical engineering courses

· Graduate programs that our BS metallurgical engineering graduates may enter

These are the stakeholders in the BS Metallurgical Engineering Degree program.  Constituent input is obtained through alumni surveys, constituent focus group meetings, and Advisory Board composition. Alumni surveys are conducted every four years.  Meetings with constituent focus group were held in 2001, 2004, and 2009.  Advisory Board meetings are convened biannually.
E. Process for Establishing Program Educational Objectives

The department has a long tradition of external evaluation dating to 1970.  Periodic surveys of both alumni and their employers were routinely performed and acted on.  The department was the source of the current campus student opinion surveys starting in 1971.  The department was also the point of initiation for Industrial Advisory Boards (now more commonly called the Advisory Boards) beginning in the mid 1970s.  

The design of the continuous improvement system began in 2000 and was followed by a staged collection of materials beginning in the 2001-2 academic year.  During the subsequent two years, the system was continually refined and brought to full implementation.  Although informal reviews and system refinements were occurring on a weekly basis throughout 2001-2003, the first comprehensive objective review involved all data collected up to the end of 2003.  This initial “closing of the loops” occurred during the Spring Semester of 2004.  With the substantial faculty retirements (Stone, Han, and Marquis) from 2005-2007, subsequent biannual Advisory Board reviews were renewed in 2007 with the newly contracted faculty (Medlin, West, and Cross). 

During the period from 2001 to 2004 the entire department faculty has met once or twice a week during the academic year to create the continuous improvement system now in place. Dr. Howard attended several conferences on ABET methodology during the 2001-3 period.  Dr. Howard trained as an ABET evaluator in the period 1999-2000 period.  Dr. Kellar has also attended ABET training sessions for chairs.  Program faculty members have attended numerous campus sessions on continuous improvement methodologies.  
Since the 2004 ABET review, three of the five full-time tenured track faculty members have retired and been replaced:  Drs. Medlin and West were unfamiliar with the department’s continuous improvement system while Dr. Cross being an internal candidate from the department research program had some familiarity with the system.  Extensive training was provided these new faculty members.  As of 2010, all program faculty members are well versed and directly involved in supporting and managing the continuous improvement system.  All teaching faculty members in the metallurgical engineering program are actively engaged in periodic reviews of the program educational objectives.  
The program faculty members proposed initial ABET-conforming program objectives in 2001. During the subsequent year, program constituents were asked to review the objectives.  The first review was conducted by the 2002 Advisory Board, followed by reviews in 2004 by comprehensive and often overlapping assemblages of program constituents grouped as follows:
Primary

· Constituent focus groups 

· Alumni surveys
· Employer surveys

· Graduate student surveys
· Recent outstanding graduate awardees surveys
· Advisory Board reviews
Secondary

· SDSM&T constituent departments surveys

· SDSM&T undergraduate student opinion surveys

· SDSM&T Student Satisfaction-Importance (SSI) Survey

After this pre-2005 exhaustive review of program educational objectives for use in our ABET-conforming continuous improvement process, a more streamlined review has been employed that relies on the  Advisory Board, alumni surveys, and constituent focus groups.  These groups overlap but have unique functions and input methodologies both of which preclude consolidating the program educational objective review under the purview of any one group.  For example, the Advisory Board may engage in the review of departmental personnel matters, which would be inappropriate to consider in a body including students.  There are many such matters requiring the use of several groups to complete a review of program educational objectives.  The secondary sources above are not specifically employed since the departments are represented in the current constituent focus groups, opinion surveys are confidential, and the Satisfaction-Importance Survey is more germane to assessment functions.  
Since 2004 the program objectives have been reviewed by the 
·  Advisory Board
· Constituent focus group
· Alumni survey. 
The composition of the 2007-2012 Advisory Board is as follows:

· Dr. Ray Peterson, Aleris International, Advisory Board Chairman 

· Dr. Everett Bloom, Oak Ridge National Laboratory – Retired
· Mr. Mark Benson, US Bank 

· Ms. Wendy Craig, Mac Steel 

· Mr. Christopher Misterek, John Deere 

· Mr. Shawn Veurink , RPM and Associates 

· Mr. Shane Vernon, Nucor Steel 

· Mr. John Walenta, Caterpillar Inc. 

· Mr. Richard Wensel, Micron Technology

The department holds biannual meetings with its Advisory Board to conduct a review of Program Objectives and the department’s success in achieving them.  The review also includes a re-examination of the objectives to assure they are current and significant.  Materials presented to the board include the results of alumni and employer surveys, which are designed to gauge the extent to which program graduates are achieving the program objectives.  The board members are selected to represent as many of the program’s constituents as possible. 

The  Advisory Board is provided the most recent survey information from alumni, current students, constituents, etc. making their review the most comprehensive whereas the alumni surveys and the constituent focus groups are generally asked to offer input on specific topics such as the currency of the program education objectives.  However, every group is encouraged to offer any constructive comments they wish. 

Alumni surveys query all alumni who graduated since the previous alumni survey.  This means all alumni are asked for their input.  Owing to the variation in numbers of program graduates, alumni surveys are grouped in four-year groups to preserve anonymity and ensure large enough numbers for statistical meaningfulness.  A total of 54 alumni were surveyed using Survey Monkey in 2008 with 51 responses.  This unusually high response is in itself an indication of the strong, favorable relationship between faculty and program graduates.  The three responses not received were caused by incorrect email addresses.

As shown in Table 2-1 the Advisory Board reviews are scheduled every two years; alumni surveys every four years; and constituent focus group meetings every four years.  The two surveys are staggered by two years since some of those surveyed are the same individuals.  This staggering precludes pestering some alumni for the same information in the same year yet, assures important constituent input for objective input. The schedule was revised in 2006 to restart the cycle in 2007 because of the 60 percent replacement in program faculty that occurred between 2005 and early 2007.  Restarting the cycle in fall of 2007 provided for all the new faculty members to participate in a common evaluation review cycle early in their tenure.
The program faculty members review all program evaluation input every two years after the results of the Advisory Board are available.  The review culminates with action statements that are posted on the program’s continuous improvement web site (www.ABETMetEng.or/SD). 

Figure 2-1 shows a schematic of the continuous improvement process used by the metallurgical engineering program to determine progress towards program objectives.  Figure 2-2 shows this process interfaced with the process to determine progress in meeting program outcomes.  
	Table 2-1. Program Educational Objectives Assessment and Evaluation Schedule

	
	04
	05
	06
	07
	08
	09
	10
	11
	12
	13
	14
	15
	16

	Alumni Surveys
	
	
	
	
	
	
	
	
	
	
	
	
	

	Advisory Board Review
	
	
	
	
	
	
	
	
	
	
	
	
	

	Constituent Focus Group 
	
	
	
	
	
	
	
	
	
	
	
	
	

	Department Review
	
	
	
	
	
	
	
	
	
	
	
	
	


F. Achievement of Program Educational Objectives

The following process is used to determine the extent to which program educational objectives are being achieved:

· All program alumni are specifically surveyed on the achievement of the program objectives.  The survey asks for their self-assessment.  It also asks for input related to the achievement of the objectives, such as the extent of community and professional service.  The survey results are used by the program faculty to evaluate the level of attainment of the objectives. 

· Program constituent focus groups are convened to review the program’s direction and level of achievement.  The focus group includes employers, alumni, and other departments who engage our graduates (most often as graduate students).  The focus group is led by a non-program campus professional to assure free exchange and anonymous input who writes a summary report to be used by the program faculty in their evaluation.

· The Advisory Board has all pertinent surveys and reports available to them when they conduct their review.  They are specifically charged with reviewing the program educational objectives and progress in achieving them.  They submit a report of their findings and recommendations.

· The program faculty members meet several times a month on program and departmental matters.  Many of these meetings are specifically to review ongoing continuous improvement matters.  Over a period of several meetings consisting of an initial review, discussions, and a final review with written documents is generated.  Each biannual review begins with reviewing the previous objective actions followed by a review of the alumni survey, focus group report, and the Advisory Board reports.  A summary is written as to the how the action items were addressed and the result of the actions taken.  Needed new action items for the coming period are then formulated and documented.  

As described above, the program faculty members review all program evaluation input every two years after the results of the Advisory Board are available.  The review process always consists of two action categories: 

1. Improvement in the evaluation process and 

2. Improvement in the achievement of the program educational objectives.

The action statements summarize actions taken within the evaluation process and the curriculum.  The departmental faculty meets several times each month to discuss program operations and progress in the implementation of needed program objective improvements.  Dr. Howard is normally charged with monitoring, tracking, and documenting assessment information and evaluation work.  Chapter Criterion 4 Continuous Improvement contains these review results.
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Figure 2-1 Continuous improvement model for the metallurgical engineering program
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Figure 2-2 Continuous improvement process for the metallurgical engineering program
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