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Purpose of this Presentation 

The purpose of this document is to provide in the 
most compact form possible the essential 
ingredients for the UT MSE department to achieve 
an unqualified six-year approval from the ABET 
team of evaluators that will visit in Fall, 2017. 
 
Broad faculty awareness of and participation in the 
ABET process is essential for this outcome.  



Departmental Objectives relevant to ABET 

The MSE department has two objectives relevant to 
ABET.   
 
●  The first objective is to maintain its credentials as an 
accredited degree-granting program in materials 
science.   
● The second objective is to create an effective process 
by which the program can continue to improve.   
 
● The first objective is an external objective, which 
satisfies the requirements of ABET.   
● The second objective is an internal objective, which 
satisfies the faculty of the UT MSE department. 
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Accreditation Program  
Improvement 

Accreditation 
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Both objectives are 
practically useful.   
●  We want to be part of an 
accredited MSE program. 
● We want to improve the 
MSE program. 
 
Many see the accreditation 
element as a necessary 
bureaucratic obstacle rather 
than a means of 
improvement. 
 
The goal is maximize the 
overlap of these two 
elements in the ABET 
process. 



Timeline 

●  The ABET evaluators will visit during the fall 
semester of 2017.   
 
●  The self-study report is due to ABET on July 1, 2017.   
(There may be earlier internal deadlines issued by the 
university or college.)   
 
●  Because data must be collected and analyzed, the 
2015-2016 academic year represents the last year in 
which the full annual process can be completed before 
the self-study report is due.  



MSE Departmental ABET Committee 

The UTK MSE Department maintains an ABET 
Committee as a standing committee.  As of June, 2015, 
the composition of the UTK MSE Departmental ABET 
Committee is as follows: 
 
 1.  David Keffer (Committee Chair) 
 2.  Claudia Rawn (Committee Member) 
 3.  Chris Wetteland (Committee Member) 
 4.  Martha Gale (Committee Member) 
 5.  Veerle Keppens (Department Head and 

Courtesy Member) 
 6.  Hahn Choo (Courtesy Member) 



Recipe for Success 
The approach that the MSE department is taking to meet its ABET 
goals is based on five components. 
 
1.  Preparedness:  Read the ABET documentation and prepare a 
self-study report and associated supporting materials that satisfy 
all requirements.   
2.  Communication:  Inform faculty, staff, students and other 
constituents of the requirements and their respective roles in 
meeting these requirements. 
3.  Inclusiveness:  Maintain receptivity to input from faculty, staff, 
students and other constituents, regarding concerns and 
suggestions. 
4.  Organization:  Provide the relevant data to the reviewers in an 
organized manner. 
5.  Hospitality:  Host a well-organized visit from the ABET 
reviewers in which all constituents are able to demonstrate that 
they are knowledgeable and well-prepared to present in a unified 
way the strengths of the program. 



What is the ABET Self-Study Report? 
A highly structured document: 
 
BACKGROUND INFORMATION 
GENERAL CRITERIA 
     CRITERION 1.  STUDENTS 
     CRITERION 2.  PROGRAM EDUCATIONAL OBJECTIVES 
     CRITERION 3.  STUDENT OUTCOMES 
     CRITERION 4.  CONTINUOUS IMPROVEMENT 
     CRITERION 5.  CURRICULUM 
     CRITERION 6.  FACULTY 
     CRITERION 7.  FACILITIES 
     CRITERION 8.  INSTITUTIONAL SUPPORT 
PROGRAM CRITERIA 
Appendix A – Course Syllabi 
Appendix B – Faculty Vitae 
Appendix C – Equipment 
Appendix D – Institutional Summary 



Program Educational Objectives (Criterion 2) 

The educational objectives of the program for the degree of 
Bachelor of Science in Materials Science and Engineering are: 
 
●  Our graduates will demonstrate a thorough understanding of 
general engineering principles and a deep understanding of the 
discipline of materials science and engineering. 
 
● Our graduates will contribute to their disciplines and society and 
advance to leadership roles in their chosen career field. 
 
● Our graduates will be prepared to successfully complete 
competitive postgraduate education programs.  
 
http://www.engr.utk.edu/mse/future/undergrad_objectives.html 



Student Outcomes (Criterion 3) 
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 
within realistic constraints such as economic, environmental, social, political, 
ethical, health and safety, manufacturability, and sustainability 
d) an ability to function on multidisciplinary 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, economic, environmental, 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 
l) an understanding of the effect of composition, synthesis, and processing methods 
on structure and properties, and in turn to the performance in service of all classes 
of materials (metals, ceramics, polymers) 
m) an ability to apply statistical and computational methods for data analysis and 
solution of problems in materials systems 
n) an ability to integrate knowledge of processing, structure, properties, and 
performance to solve materials selection and design problems 
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Continuous Improvement (Criterion 4) 

Evaluate Data Assess 

Recom- 
mendations Implement Iterate 



 Evaluation (Data Collection) 

There are five sources from which we will collect 
evaluations.   
 
1.  Faculty Assessment of ABET Outcomes 
2.  Senior Exit Interviews 
3.  Alumni Survey 
4.  Employer Survey 
5.  Board of Advisors Meeting 



Assessment (Data Analysis and Generation of 
Recommendations) 

The assessment of the data generated through the five inputs in 
the evaluation process described above is performed on an 
annual basis by the UTK MSE ABET Committee.   
 
Following that meeting, the results of the assessment are 
presented to the UTK MSE Undergraduate Affairs Committee, 
another standing committee of the department, composed of a 
significantly larger number of MSE faculty.  In this forum, both 
the evaluation and the assessment of the data are presented 
and discussed.  Strengths and weaknesses are identified.   
 
Recommendations for action are formed in this committee and 
forwarded to the faculty as a whole at the next faculty meeting 
for deliberation and implementation. 



Implementation & Highlights 

Recommendations are implemented for Program Improvement  
 
1. Significant restructuring of MSE 489, “Materials Design”. 
2. Significant restructuring and upgrading of MSE laboratory 

courses, 210, 300 and 304 
3. Creation and offering of MSE 301, “Applied Statistical and 

Numerical Methods”, to meet student outcome n) 
4. Creation and offering of a majors-only section of MSE 201 
5. Updating of ABET Evaluation and Assessment process 
6. Expansion of Undergraduate Research Opportunities.   

 
Other highlights welcome. 
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Immediate Action Items 

●  Because data must be collected and analyzed, the 2015-2016 
academic year represents the last year in which the full annual 
process can be completed before the self-study report is due. 
 
●  Evaluation Item:   Faculty Assessment of ABET Outcomes 
  
 



Faculty Assessment of Student Outcomes Organized 
by Course 



Faculty Assessment of Student Outcomes Organized 
by Outcome 



Faculty Assessment of Student Outcomes Organized 
by Semester (2015-2016) and Responsible Faculty 
Member 

Fawkes 



Rubrics 
A rubric for each outcome (filled out by faculty for every student) 
  
 



Rubrics 
Example Rubric for outcome A 
  
 



Two things must be provided by faculty 
1.  Spreadsheet recording results of rubric 

Please no paper copies of rubrics! 



Two things must be provided by faculty 
2.  Student Examples 

For each item on the rubric, you must provide student examples 
that demonstrate what constituted a  “1” (if any), “2”,  “3”, “4” or 
“5” on the rubric. 
 
Therefore, at the beginning of the semester, you must identify 
one question on an exam or homework that you will use to 
evaluate each item on each rubric assigned to you.   
 
You must turn in a copy of the relevant assignment for each 
student for each item on the rubric. 
 
Turn this into Martha. 
 
Deadline for spreadsheets and student work are the day student 
grades are due.   (Otherwise they will be lost.) 



Reference Materials 

Materials stored online at 
 
http://utkstair.org/clausius/docs/abet_mse_2017/ 
 
or  
 
http://tinyurl.com/p9j23nx 
 

●  ABET Slides from MSE Retreat (08/17/2015) 
●  ABET Preparation document (07/30/2015) 
●  Student Outcome Rubrics (07/14/2015) 
●  Sample Rubric Result Spreadsheet (08/13/2015) 

http://utkstair.org/clausius/docs/abet_mse_2017/
http://tinyurl.com/p9j23nx
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