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I.  Purpose of this Document 

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. 

II.  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. 

III.  Deadlines 

At this point, there are two essential deadlines in the ABET review.  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.   

IV.  Composition of the UTK 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) 

V.  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. 
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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.   

VI.  What is the ABET Self-Study Report? 

The ABET self-study report is a 
highly structured document based 
on a template provided by ABET 
and available on the ABET website.  
In Table 1., we provide the contents 
of the self-study document.  The UT 
MSE self-study report in 2011 was 
216 pages in length.  Some of this 
content is boilerplate and much of it 
comes from existing course syllabi 
and two-page faculty vitae.  The 
core components of this that we 
must address in preparing for the 
ABET visit are criteria 2, 3 and 4, 
which are discussed explicitly 
below.  All MSE faculty should 
have at least a general knowledge of 
these criterion.   

VII.  Program Educational Objectives (Criterion 2) 

There are four stated educational objectives of the UT MSE department.  They are 
reproduced in Table 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.  
 
Table 2.  The Educational Objectives of the UT MSE Department, taken from 
http://www.engr.utk.edu/mse/future/undergrad_objectives.html 

 
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 
 
Table 1.  Contents of the Self-Study Report 
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VIII.  Student Outcomes (Criterion 3) 
ABET suggests eleven student outcomes, typically denoted by letters, A through K.  The UT 

MSE department added three additional outcomes to these, denoted L through N.  The student 
outcomes are reproduced in Table 3.  Note that this is a change from the previous (2011 self-
study report in which the UT MSE department had created their own list of ten student 
outcomes, which were then mapped onto the ABET outcomes A through K.  It appears that the 
trend is now to address the ABET outcomes directly.   

 

IX.  Continuous Improvement (Criterion 4) 

For ABET, there must be a process for continuous improvement.  This process ensures that 
we are measuring our student outcomes (Table 2) to ensure that our program educational 
objectives (Table 3) are being met. 

The continuous improvement process has three components.  The first component is 
Evaluation.  Evaluation includes all data collection.  The second component is Assessment.  
Assessment is a process by which the MSE faculty analyze the data collected in the evaluation 
process and review the efficacy of elements of the program in light of this review.  As a result of 
program assessment, recommendations for improvement are made.  The third component is 

 
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 

 
Table 3.  The Student Outcomes of the UT MSE Department .  (a) through (k) are the essential outcomes 
provided by ABET.  (l) through (n) are the UT MSE program specific outcomes. 
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Implementation, in which the recommendations from the assessment are implemented.  The 
continuous improvement process is summarized in Table 4.   

 
The evaluation, assessment, and implementation elements of the continuous improvement 

plan are discussed below.   

X.  Evaluation (Data Collection) 

The evaluation component of the UT MSE continuous improvement process, includes the 
following input 

 

1.  Faculty Assessment of ABET Outcomes 

2.  Senior Exit Interviews 

3.  Alumni Survey 

4.  Employer Survey 

5.  Board of Advisors Meeting 

 

The first input item, the Faculty Assessment of ABET Outcomes. must be performed by the 
UT MSE faculty.  This data collection is subject to the following characteristics. 

●  All 14 outcomes (A-N) should be tested by at least two courses. 

●  There are 14 rubrics one for each outcome (A-N).  If two courses test the same outcome, 
the same rubric is used. 

●  A schedule for testing all outcomes is given in Appendix A Table A.3. 

●  These rubrics are different than the previous set of rubrics, which were course based, one 
for each core course.  These rubrics are outcome (A-N) based.  This is the trend that ABET 
wants to see. 

●  Three tables matching outcomes to courses and assigning a schedule to the evaluation with 
identification of responsible faculty for each course is given in Appendix A of this document. 

 

The collection of the other four input items are to be overseen by the UTK MSE ABET 
Committee. 

XI.  Assessment (Data Analysis and Generation of Recommendations) 

The second step of the continuous improvement process is assessment.  The assessment of 
the data generated through the five inputs in the evaluation process described above is performed 

 
Evaluate → data → Assess → recommendations → Implement → iterate 

 
Table 4.  The Continuous Improvement Process of the UT MSE Department .  
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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. 

XII.  Implementation & Highlights 

The third step of the continuous improvement process is implementation of 
recommendations, following the approval by the faculty.  Where these recommendations can be 
implemented without further approval, they are done.  Where changes to the catalog are required 
in order to implement the changes, the standard procedure for making such changes, seeking first 
the approval of the College of Engineering and second the central university administration, is 
followed.   

Examples of recommendations that have occurred in the 2011-2017 gap composing the time 
of interest for the current ABET review period include,  

 

1.  Significant restructuring of MSE 489, “Materials Design”.  Beginning in Spring, 2014, 
the senior design course has been completely restructured.  The class is split into teams of four, 
each group advised by a different faculty member (or team of faculty members) in the MSE 
department.  Most projects (all since spring, 2015) are sponsored by an external industry partner.  
A concerted effort to scrutinize both oral presentations (3 times per semester) and written reports 
(3 times per semester) is incorporated into the course with evaluations not only from the faculty 
advisors and industrial sponsors but also from other scientists at the university. 

2.  Significant restructuring and upgrading of MSE laboratory courses, 210, 300 and 
304.  The hiring of Wetteland as a fulltime lecturer in the MSE department in 2014, resulted in a 
faculty member dedicated to improving the laboratories.  Will expand this text with help from 
Chris Wetteland. 

3.  Creation and offering of MSE 301, “Applied Statistical and Numerical Methods”, to 
meet student outcome n) an ability to integrate knowledge of processing, structure, properties, 
and performance to solve materials selection and design problems.  This course has been added 
to the list of required MSE courses in the showcase curriculum, first appearing in the 2014-15 
undergraduate catalog.  Beginning in Fall, 2013, this course has been offered annually. 

4.  Creation and offering of a majors-only section of MSE 201, “Introduction to Materials 
Science and Engineering”.  MSE 201 is a service course for several departments in the College 
of Engineering.  To meet the unique needs of MSE majors, a separate majors-only section of 201 
has been created.  Its first offering was fall, 2015. 

5.  Updating of ABET Evaluation and Assessment process.  In this time frame, the MSE 
department has shifted completely away from student self-assessment and from faculty 
assessment via course-based rubrics to faculty assessment via outcome-based rubrics.  The 
faculty assessment via outcome-based process was fully instituted in Fall, 2015. 
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6.  Expansion of Undergraduate Research Opportunities.  Through a variety of 
mechanisms, the MSE department has greatly expanded the percentage of undergraduate 
students who participate in research at the university and elsewhere.  Will expand this text with 
help from Claudia. 
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Appendix A.  Faculty Assessment of Student Outcomes 

This appendix contains three tables regarding the faculty assessment of student outcomes, organized by (1) Outcome, (2) Course 
and (3) Responsible faculty member for the 2015-16 academic year. 

 

Table A.1.  Faculty Assessment of Student Outcomes Organized by Outcome 

 student outcome summary course 1 course 2 
A mathematics, science, and engineering 260 (thermo) 302 (mechanical behavior) 
B design and conduct experiments 210 (intro lab) 304 (materials lab II) 
C design a system, component, or process 480 (materials selection) 489 (senior design) 
D multidisciplinary teams 210 (intro lab) 370 (materials processing) 
E solve engineering problems 340 (polymeric materials) 390 (metallic materials) 
F professional and ethical responsibility 405 (structural character.) 489 (senior design) 
G communicate effectively 300 (materials lab I) 405 (structural character.) 
H global, economic, environmental, and societal context 290 (professional develop)  
I engage in life-long learning 290 (professional develop)  
J contemporary issues 101 (intro seminar) 290 (professional develop) 
K use tools for engineering practice  250 (kinetics & transport) 405 (structural character.) 
L materials processing/structure/property relationships 370 (materials processing) 360 (ceramic materials) 
M statistical and computational methods 301 (statistics and numerical)  
N materials selection and design problems 489 (senior design) 480 (materials selection) 
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Table A.2.  Faculty Assessment of Student Outcomes Organized by Course 

 course title outcome 1 outcome 2 outcome 3 
101 Advances in Materials Science and Engineering J   
201 Introduction to Materials Science and Engineering A   
210 Introduction to Materials Science and Engineering Laboratory B D  
250 Introduction to Materials Kinetics and Transport Phenomena K E  
260 Materials Engineering Thermodynamics A   
290 Professional Development J H I 
300 Principles of Materials Laboratory I G B  
301 Applied Statistics and Numerical Methods M   
302 Mechanical Behavior of Materials I A   
304 Principles of Materials Laboratory II B D K 
320 Diffusion and Phase Transformations A   
340 Principles of Polymeric Materials E L  
350 Principles of Electronic, Optical, and Magnetic Materials A K  
360 Principles of Ceramic Materials L   
370 Materials Processing D L J 
390 Principles of Metallic Materials E A  
405 Structural Characterization of Materials G F K 
480 Materials Selection in Design C N J 
489 Materials Design N F C 

The courses listed include all MSE courses that appear in the 2015-16 undergraduate catalog for the showcase curriculum.   
Letters in red bold indicate that the course was selected to be evaluated to meet that outcome. 
Letters in black indicate relevant but unselected outcomes.    
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Table A.3.  Faculty Assessment of Student Outcomes Organized by Semester (2015-2016) and Responsible Faculty Member 

semester course outcome 1 outcome 2 outcome 3 responsible faculty member 
Fall, 2015 201 (intro. to materials lecture) - - - N.A. 
Fall, 2015 210 (intro. to materials lab) B D - Wetteland 
Fall, 2015 300 (materials lab I) G - - Wetteland 
Fall, 2015 301 (statistics and numerical) M - - Keffer 
Fall, 2015 320 (diffusion & phase transfom.) - - - N.A. 
Fall, 2015 340 (polymeric materials) E - - Wang 
Fall, 2015 360 (ceramic materials) L - - Xu 
Fall, 2015 405 (structural character.) F G K Rawn 
Fall, 2015 480 (materials selection) C N - Lundin 
Spring, 2016 101 (intro seminar) J - - Rawn 
Spring, 2016 250 (kinetics & transport) K - - Fawkes 
Spring, 2016 260 (thermo) A - - Ramki 
Spring, 2016 290 (professional develop) H I J Choo 
Spring, 2016 302 (mechanical behavior) A - - Liaw 
Spring, 2016 304 (materials lab II) B - - Wetteland 
Spring, 2016 350 (electronic materials) - - - N.A. 
Spring, 2016 370 (materials processing) D L - Bhat 
Spring, 2016 390 (metallic materials) E - - Choo 
Spring, 2016 489 (senior design) C F N Lundin 

 

 

 


