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Program: Engineering PhD 

College and Department: College of Engineering  

Contact: Dr. William Eberle 

Mission: 

The PhD program is a research degree and aims to enhance research quality and external 
recognition. The program goal has evolved to provide increasing prospects for the students to 
focus on research in five concentration areas as well as opportunities to pursue interdisciplinary 
research involving one or more of these specializations.  

Description of Program: 

The College of Engineering (CoE) at Tennessee Tech University (TTU) first began offering a 
Doctor of Philosophy in Engineering (PhD-Engr) degree in 1971. The PhD-Engr is a single, 
college-wide degree for all departments. However, students pursuing this degree will do so in a 
concentration area, listed below, hosted by a CoE department. The college-wide program also 
allows students to develop an interdisciplinary research topic that cuts across one or more of 
these concentrations.  

PhD Concentrations                            Host Department 

Chemical Engineering                          Chemical Engineering Department (CHE) 

Civil Engineering                                   Civil and Environmental Engr. Dept. (CEE) 

Computer Science                                Computer Science (CSC) 

Electrical & Computer Engr.                  Electrical & Computer Engineering (ECE) 

Mechanical Engineering                       Mechanical Engineering Department (ME) 

Purpose of the PhD Program: 

The purpose of the Ph.D. Program is to provide students with an opportunity for advanced 
studies and research in the field of engineering and computer science. As a research-based 
degree, the focus is on developing the independent learning skills of students in preparation for 
advanced-level, research-focused employment in industry or academia. 

Attach Curriculum Map (Educational Programs Only): *See Appendix 1. 

 

 



PO1: COMPREHENSIVE, INTERDISCIPLINARY, RESEARCH-INTENSIVE TRAINING ENVIRONMENT 

 

Define Outcome: 

Provide a comprehensive, interdisciplinary, research-intensive training environment for student 

development. 

 

Assessment Methods: 

Provide map of curriculum. 

 

Criteria for Success (Thresholds for Assessment Methods): 

List of course offerings and frequency of their offerings. 

 

Results and Analysis: 

Refer to attachment, Course Offerings and Frequency. 

 

Use of Results to Improve Outcomes: 

No actions were taken during the planning year designed to impact performance, and no new 

actions are occurring in the next planning year. 

 

PO2: INCREASE AVERAGE COMPLETION 

 

Define Outcome: 

Increase the average number of students completing the PhD program to 20 per year by 2022-

2023. 

 

Assessment Methods: 

3-YR AVG PhD Degrees Conferred: Three-year rolling average of number of students graduating 

per year is a better indicator of trends than year-to-year data, which may be subject to 

fluctuations. 

 

Criteria for Success (Thresholds for Assessment Methods): 

3-YR AVG PhD Degrees Conferred of 20 

 

Results and Analysis: 

Students who go into academia and do research will produce various forms of 

accomplishments: mentor students, research, grants, publish papers, etc. To capture this 

information, information from these student’s academic/research websites will be collected to 

include the following (since they graduated): number of graduate students mentored; number 

of external research grants as PI or co-PI; and number of peer-reviewed publications. 



The following represents summary information regarding Ph.D. students who went into 

academia after graduation. This is a new PG, and data collection did not start until Spring 

2023. Thus, most numbers are low (if not zero), because former students have not had time 

to start their research at their academic institution. Since this is a new, post-graduation 

metric, we expect the numbers to go up in next year’s report. 

  

  2022-2023 

# Entering Academia 6 

# Grad Students Mentored 0 

# External Research Grants as PI/Co-PI 0 

# Peer-Reviewed Publications 19 

  
Use of Results to Improve Outcomes: 

No actions were taken during the planning year designed to impact performance, and no new 

actions are occurring in the next planning year. 

 

SLO1: DEMONSTRATE BREADTH AND DEPTH OF KNOWLEDGE 

 

Define Outcome: 

The student should demonstrate breadth of knowledge in the discipline and depth in the 

specific area of his/her research topic. 

 

Assessment Methods: 

1. Program of Study: Every PhD student must complete a Program of Study (PoS) prior to 

completing 15 credit-hours of course work. The PoS is developed under the guidance of 

the student's Advisory Committee (AC). The courses specified in the PoS ensures the 

depth of knowledge needed for the research topic (SLO 1). The student will develop a 

research topic with the help of her/his major advisor and the AC. In developing the 

research topic, students will also develop the depth and breadth of the knowledge 

needed in their field (SLO 1). 

2. Comprehensive Exam: The comprehensive examination involves examination of the 
depth and breadth of the specific knowledge in the field of study, and a written proposal 
describing the research the student will conduct (SLO 3). Through the proposed 
research, students must establish their clear and unique contributions to their field of 
study (SLO 1-4).  

Criteria for Success (Thresholds for Assessment Methods): 

1. Comprehensive Exam: 95% of students who take the Comprehensive Exam, pass on 

their first try. 

2. Program of Study: 100% of students have filed a Program of Study. 



Results and Analysis: 

Comprehensive Exams 

  
2017-
18 

2018-
19 

2019-
20 

2020-
21 

2021-
22 

2022-
2023 

# Students 15 35 23 15 17 14 

# Pass on 
first attempt 

14 35 23 15 17 14 

 

To evaluate this outcome, the only mechanism currently being used are students’ 
comprehensive exams, and this is still the best source of measuring SLO 1, as it involves the 
evaluation of a student on their breadth and depth of knowledge. 

Use of Results to Improve Outcomes: 

No actions were taken during the planning year designed to impact performance, and no new 

actions are occurring in the next planning year. 

 

SLO2: INDEPENDENT ACADEMIC RESEARCH 

 

Define Outcome: 

The student should gain experience in doing independent academic work and research. 

 

Assessment Methods: 

1. Program of Study: Every PhD student must complete a Program of Study (PoS) prior to 

completing 15 credit-hours of course work. The PoS is developed under the guidance of 

the student's Advisory Committee (AC). The courses specified in the PoS ensures the 

depth of knowledge needed for the research topic (SLO 1). The student will develop a 

research topic with the help of her/his major advisor and the AC. In developing the 

research topic, students will also develop the depth and breadth of the knowledge 

needed in their field (SLO 1). The depth and knowledge and the ability to conduct 

independent academic research (SLO 2) through definition of an appropriate research 

topic for a dissertation (SLO 3) must be demonstrated through the comprehensive 

examination process. 

2. Comprehensive Exam: The comprehensive examination involves examination of the 
depth and breadth of the specific knowledge in the field of study, and a written proposal 
describing the research the student will conduct (SLO 3). Through the proposed 
research, students must establish their clear and unique contributions to their field of 
study (SLO 1-4). 

 

  



Criteria for Success (Thresholds for Assessment Methods): 

1. Comprehensive Exam: 95% of students who take the Comprehensive Exam, pass on 

their first try. 

2. Program of Study: 100% of students have filed a Program of Study. 

Results and Analysis: 

Comprehensive Exams 

  
2017-
18 

2018-
19 

2019-
20 

2020-
21 

2021-
22 

2022-
2023 

# Students 15 35 23 15 17 14 

# Pass on first 
attempt 

14 35 23 15 17 14 

  

To evaluate this outcome, the only mechanism currently being used are students’ 
comprehensive exams, and this is still the best source of measuring SLO 2, as it involves the 
evaluation of a student on their ability to do research. 

Use of Results to Improve Outcomes: 

No actions were taken during the planning year designed to impact performance, and no new 

actions are occurring in the next planning year. 

 

SLO3: ABILITY TO IDENTIFY AND DEFINE TOPIC 

 

Define Outcome: 

The student should demonstrate his/her ability to identify and define the research topic. 

 

Assessment Methods: 

Comprehensive Exam: The comprehensive examination involves examination of the depth and 

breadth of the specific knowledge in the field of study (SLO 2), and a written proposal 

describing the research the student will conduct (SLO 3).  

 

Criteria for Success (Thresholds for Assessment Methods): 

Comprehensive Exam: 95% of students who take the Comprehensive Exam, pass on their first 

try. 

 

Results and Analysis: 

Comprehensive Exams 

  
2017-
18 

2018-
19 

2019-
20 

2020-
21 

2021-
22 

2022-
2023 

# Students 15 35 23 15 17 14 



# Pass on 
first attempt 

14 35 23 15 17 14 

  

To evaluate this outcome, the only mechanism currently being used are students’ 
comprehensive exams, and this is still the best source of measuring SLO 3, as it involves the 
evaluation of a student on their ability to identify and define a research topic. 

Use of Results to Improve Outcomes: 

No actions were taken during the planning year designed to impact performance, and no new 

actions are occurring in the next planning year. 

 

SLO4: CONTRIBUTE TO EXISTING KNOWLEDGE IN THE ENGINEERING FIELD 

 

Define Outcome: 

The student's research work should contribute to the existing knowledge in the engineering 

field. 

 

Assessment Methods: 

Comprehensive Exam: Through the proposed research, students must establish their clear and 

unique contributions to their field of study (SLO 4).  

 

Criteria for Success (Thresholds for Assessment Methods): 

Comprehensive Exam: 95% of students who take the Comprehensive Exam, pass on their first 

try. 

Results and Analysis: 

Comprehensive Exams 

  2017-18 2018-19 2019-20 
2020-
21 

2021-22 2022-2023 

# Students 15 35 23 15 17 14 

# Pass on first attempt 14 35 23 15 17 14 

To evaluate this outcome, the only mechanism currently being used are students’ 
comprehensive exams, and this is still the best source of measuring SLO 4, as it involves the 
evaluation of a student on their ability to contribute to existing knowledge. 

 

 

 



Use of Results to Improve Outcomes: 

No actions were taken during the planning year designed to impact performance, and no new 

actions are occurring in the next planning year. 

 

SLO5: DEMONSTRATE CONTRIBUTION TO SOCIETY 

 

Define Outcome: 

The student should demonstrate the ability to contribute to the achievement of societally 

relevant outcomes. 

 

Assessment Methods: 

Grants Awarded: Many Ph.D. students are funded through research grants, of which there are 

many times broader/societal objectives. Working on these funded research projects will expose 

the student to the societal benefits of their work. Summary of the number of grants awarded to 

faculty, and how many students are supported by the funded research. 

 

Criteria for Success (Thresholds for Assessment Methods): 

Grants Awarded: 50% of students are supported in some way by externally funded research. 

 

Results and Analysis: 

This is a new SLO, so we only started collecting this information with the Fall 2022 semester. 

  

  2022-2023 

# Ph.D. Students Funded on External Research Grants 38 

This represents 32% of our Ph.D. population (Fall 2022: 120). A goal will be to increase this to 

50% of our Ph.D. students being funded on external research grants. 

Use of Results to Improve Outcomes: 

No actions were taken during the planning year designed to impact performance, and no new 

actions are occurring in the next planning year. 

 

Summative Evaluation: 

The College of Engineering has in place a framework/process for the continual improvement of 

the Ph.D. in Engineering program to ensure its learning outcomes are met and that the 

outcomes are themselves updated as necessary to reflect any changes that may occur in vision, 

mission, or the needs of the educational and research community.  

 

 

 



Assessment Plan Changes: 

Information that is regularly collected for the evaluation of program objectives and learning 

outcomes was outlined in the previous sections of this report. As responses to the identified 

results, changes implemented in 2022-2023, or planned for 2023-2024, are as follows. 

Collect Post-Graduation Information (PG 2) 

Starting in Spring 2023, surveys were sent to all students who defended their dissertation. In 
the survey, the student provides their post-graduation plans, including where they will be 
working, what type of organization (academia or industry), their title, etc. While the time 
between graduation and job was too short to collect much meaningful data regarding their 
post-graduation work (which was done by analyzing the student’s CV at the institution they are 
working at), in 2023-2024, we hope to be able to gather more metrics that show a student’s 
success in the field of academia (professor/researcher). 

 

List of Appendices: 

Appendix 1: Curriculum Map, Engineering PhD 

Appendix 2: Course Offerings and Frequency 

Appendix 3: Oral Defense and Dissertation Assessment Form 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 1: Curriculum Map, Engineering PhD 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 2: Course Offerings and Frequency 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 2: Course Offerings and Frequency, cont. 

 
 

 

 

 

 

 

 

 

 



Appendix 2: Course Offerings and Frequency, cont. 

 
 

 

 

 

 



Appendix 2: Course Offerings and Frequency, cont. 

 
 

 

 

 

 



Appendix 2: Course Offerings and Frequency, cont. 

 
 

 

 



Appendix 2: Course Offerings and Frequency, cont. 

Mechanical Engineering 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 3: Oral Defense and Dissertation Assessment Form 

 
 

 

 

 


