
 

 

 

ACADEMIC & STUDENT AFFAIRS COMMITTEE 
March 7, 2024 

Roaden University Center, Room 282 

AGENDA 
 

I. Call to Order 

II. Approval of Minutes for the November 30, 2023 Committee Meeting 

III. Enrollment Update 

IV. Provost’s Report 

V. Policy 261 (Academic Credit from Other Institutions) 

VI. Expedited New Academic Program Proposal (ENAPP) for the Bachelor of Science (BS) in  

 Nuclear Engineering 

VII. Letter of Notification (LON) for the Master of Science (MS) in Child Life 

VIII. Other Business 

IX. Adjournment 
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ACADEMIC & STUDENT AFFAIRS COMMITTEE 

November 30, 2023 

Roaden University Center, Room 282 

MINUTES 

Meeting was streamed live via link found on this web page: 
https://www.tntech.edu/board/board-and-board-committee-meetings.php  

 

 
 
AGENDA ITEM 1 – CALL TO ORDER 
 
The Tennessee Tech Board of Trustees Academic & Student Affairs Committee met on  
November 30, 2023 in Roaden University Center, Room 282. Chair Rhedona Rose called the 
meeting to order at 8:20 a.m. 
 
Chair Rose asked Mr. Lee Wray, Secretary, to call the roll. The following members were present: 
 

• Rhedona Rose 

• Jeannette Luna 

• Addison Dorris 

• Barry Wilmore 
 
Other board members also in attendance were Trudy Harper, Thomas Lynn, Fred Lowery, Tom 
Jones, and Johnny Stites. A quorum was present. Tennessee Tech faculty and staff and 
members of the public were also in attendance.  
 
AGENDA ITEM 2 – APPROVAL OF MINUTES 
 
Chair Rose asked for approval of the minutes of the September 28, 2023 Academic & Student 
Affairs Committee meeting. Trustee Wilmore moved to recommend approval of the September 
28, 2023 Academic & Student Affairs Committee minutes. Trustee Luna seconded the motion. 
Mr. Wray called a roll call vote. The motion carried unanimously. 
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AGENDA ITEM 3 – PROVOST’S REPORT 
 
Provost Bruce began her report by giving an update on Tennessee Tech’s Southern Association 
of Colleges and Schools Commission on Colleges (SACSCOC) accreditation. She reminded 
everyone that Tennessee Tech recently went through our fifth-year interim report, and 
explained that in the next few years Tennessee Tech will be going through the full reaffirmation 
process. Provost Bruce reported that Tennessee Tech recently received news of approval for a 
differentiated review process. She explained that with the regular reaffirmation process, there 
are approximately 75 standards to document and demonstrate compliance, but with the 
differentiated review, the number of required standards decreases to 40.  
 
Next, Provost Bruce announced that Tennessee Tech received a perfect score on academic 
quality assurance from the Tennessee Higher Education Commission (THEC). Provost Bruce 
provided a high-level review of how Academic Affairs measures success, including a metric of 
Academic Program Quality via the THEC Quality Assurance score, which is a part of the THEC 
Quality Assurance Funding (QAF) program. The Provost reported that the university recently 
scored a perfect score of 100 and a belief that Tennessee Tech University is the first university 
to achieve such a score.  Provost Bruce provided data related to the amount of QAF funding 
that the university has received over the past few years due to its historically high QAF scores.  
The Provost emphasized that in addition to state funding, the primary value of the QAF 
program is its focus on continuous quality improvement of the university’s academic 
programs.  
 
Provost Bruce concluded her report by highlighting 4 key faculty members for their 
contributions to two new academic programs that the Board recently approved. Mr. Aeric 
Gunnels and Dr. Hannah Upole from the College of Agriculture & Human Ecology were 
highlighted for their contributions to the new B.S. in Design Studies. Provost Bruce also 
highlighted Dr. Victoria Ayres and Dr. Ciana Bowhay from the College of Agriculture and Human 
Ecology for their contributions to the new B.S. in Animal Sciences.   
 
AGENDA ITEM 4 – Academic Program Update:  Post Approval Monitoring  
 
Provost Bruce presented an annual update on new academic programs previously approved by 
the Board of Trustees. The Provost explained that Tennessee Tech monitors new degree 
programs for a period of 5-7 years, monitoring enrollment levels and numbers of graduates 
(comparing those actuals to the projections made during the proposal process). The progress of 
achieving national accreditation is also monitored. She explained that based on the post 
approval monitoring (PAM) reports, when enrollment and graduation goals are not being 
achieved, strategies are implemented to self-correct those areas.   
 
 
AGENDA ITEM 5 – Policy 224 (Academic Actions Notification) 
 
Provost Bruce explained that the proposed revisions to this policy were primarily driven by 
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changes to THEC policies, and she proposed revisions to the university Policy 224 to bring it into 
alignment with THEC requirements, as well as to improve clarity of the policy’s language. She 
noted that the proposed changes had been approved via the university’s shared governance 
processes with Board approval being the final step. 
 
Provost Bruce explained that for Policy 224, Academic Actions Notification, THEC revised some 
of the criteria for universities notifying THEC about the establishment of certificate programs 
and the consolidation of multiple academic programs. Thus, similar changes were proposed for 
the university’s policy. The notification requirement was removed from Policy 224 (the 
Academic Actions Notification policy) and added to Policy 226 (the Academic Program 
Modifications policy).  Additionally, the proposed revisions to Policy 224 included the addition 
of a requirement for the Provost to present to the Board of Trustees as an informational item 
all of the Academic Actions for which THEC requires notification.   
 
Trustee Wilmore moved to send Policy 224 to the Board for approval and to be placed on the 
Board’s consent agenda. Trustee Luna seconded the motion. The motion carried unanimously. 
 
AGENDA ITEM 6 – Policy 225 (New Academic Programs) 
 
Provost Bruce explained that the proposed revisions to this policy were primarily driven by 
changes to THEC policies, and she proposed revisions to the university Policy 225 to bring it into 
alignment with THEC requirements, as well as to improve clarity of the policy’s language. She 
noted that the proposed changes had been approved via the university’s shared governance 
processes with Board approval being the final step. 
 
Provost Bruce explained that for Policy 225, when the university proposes a new academic 
program, there are two phases:  a pre-proposal referred to as a Letter of notification (LON) 
and a full proposal referred to as a New Academic Program Proposal (NAPP).  In the past, 
THEC required the university to have approval of the Board of Trustees for both the LON and 
the NAPP.  The Board delegated approval of the LON to the Academic and Student Affairs 
Committee, so that only the NAPP would be presented to the full Board for approval. THEC 
revised their policy eliminating the requirement for Board of Trustees approval for the LON, 
reducing the Board's actions from two approvals to one, with the one being an approval of 
the NAPP. Provost Bruce explained that changes were being proposed to policy 225 to reflect 
this change in THEC requirements.  Provost Bruce explained that the proposed revisions to 
policy 225 includes a requirement for the Provost to present the LON to the Board of Trustees 
as an informational item, so that the Board of Trustees is kept informed of any new academic 
proposals being developed. 
 
Trustee Luna moved to send Policy 225 to the Board for approval and to be placed on the 
Board’s consent agenda. Trustee Willmore seconded the motion. The motion carried 
unanimously. 
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AGENDA ITEM 7 – POLICY 226 (Academic Program Modifications) 
 
Provost Bruce explained that the proposed revisions to this policy were primarily driven by 
changes to THEC policies, and she proposed revisions to the university Policy 226 to bring it into 
alignment with THEC requirements, as well as to improve clarity of the policy’s language. She 
noted that the proposed changes had been approved via the university’s shared governance 
processes with Board approval being the final step. 
 
Provost Bruce provided a brief explanation of Policy 226 (Academic Program Modifications) and 
the purpose of the proposed revisions being to align Tennessee Tech’s policy with THEC’s 
requirements related to major modifications to academic programs. Provost Bruce explained 
that the proposed revisions specify that an Academic Program Modification will be presented 
to the Board of Trustees as an information item rather than an action item. This would ensure 
that the Board of Trustees is kept informed, while also ensuring timely submission and 
implementation of modifications. 
 
There was discussion about the balance of Board oversight and timeliness of academic program 
modifications.  Provost Bruce agreed that for significant modifications, such as elevating a 
concentration to a stand-alone degree program, the modification should be presented to the 
Board for their input prior to finalizing the modification.   
 
Trustee Wilmore moved to send Policy 226 to the Board for approval and to be placed on the 
Board’s consent agenda following the President’s comments. Trustee Luna seconded the 
motion. The motion carried unanimously. 
 
AGENDA ITEM 8 – Policy 227 (New Academic Units) 
 
Provost Bruce explained that the proposed revisions to this policy were primarily driven by 
changes to THEC policies, and she proposed revisions to the university Policy 227 to bring it into 
alignment with THEC requirements, as well as to improve clarity of the policy’s language. She 
noted that the proposed changes had been approved via the university’s shared governance 
processes with Board approval being the final step. 
 
Provost Bruce explained that for Policy 227 (New Academic Units), the proposed revisions did 
not change the role of the Board of Trustees, that is the current policy and revised policy both 
would require Board approval for the establishment of a new academic unit. 
 
Trustee Luna moved to send Policy 227 to the Board for approval and to be placed on the 
Board’s consent agenda. Trustee Willmore seconded the motion. The motion carried 
unanimously. 
 
AGENDA ITEM 9 – Updates on Research and Economic Development 
 
Dr. John Liu, Vice President for Research, began his presentation by sharing some 
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background information about himself including that he is a first-generation immigrant with 
a college education from China. He shared that he has a Master’s degree and Ph.D. from the 
University of Minnesota and that he comes to Tennessee Tech with 22 years of service with 
Auburn University and 6 years of service with Syracuse University. Dr. Liu commented on the 
positive role that faculty-led research can have on the educational activities of a university. 
 
Dr. Liu noted that research at Tennessee Tech has more than doubled over the last six years. He 
outlined plans to increase the proportion of Tennessee Tech’s faculty who are active in 
research, particularly externally funded research. 
 
AGENDA ITEM 10 – Counseling Center Update on Mental Health Services 
 
Dr. Christina Mick, Director of the Counseling Center, provided an update on mental health 
services on campus. She began her presentation by providing information about the number of 
students that received services for academic years 2007/2008 through 2022/2023, noting an 
increase in students requesting these types of services.  Dr. Mick then presented data relative 
to the annual numbers of counseling sessions and types of counseling sessions for the past 
several years, noting changes in types of sessions requested by students and an increase in 
numbers of sessions. Dr. Mick added that the Counseling Center is now fully staffed to help 
navigate these increases.  
 
Dr. Mick then shared the number of psychiatric mental health nurse practitioner visits over the 
past couple of years.  She reminded Board members that in June of 2021 the Board passed that 
the Counseling Center could contract with a mental health practitioner to work with Tennessee 
Tech students. This person began seeing clients in July 2022 and currently works 10 hours a 
week. Dr. Mick indicated that the use of the mental health nurse practitioner by students has 
been very successful thus far. 
 
Dr. Mick also presented data related to the distribution of counseling sessions across academic 
colleges and the rate of participation in the counseling center services by students in each of 
the academic colleges. Dr. Mick also presented data related to age and academic level for 
students participating in counseling sessions at the Counseling Center. She also included 
information regarding the top reasons for student visits to the Counseling Center with the top 
three being anxiety/depression, continuity of care, and supportive/coping/life management.  
 
Dr. Mick concluded her presentation by informing the Board that the Counseling Center is 
currently fully staffed. She thanked trustees, the university, and the counseling team for 
recognizing the importance of the university’s students’ mental health and wellbeing.  
 

AGENDA ITEM 11 – OTHER BUSINESS 
 

There was no other business.  
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AGENDA ITEM 12 – ADJOURNMENT 

 
There being no further business, the Academic & Student Affairs Committee adjourned at 10:25 
a.m. 
 
 

             Approved,  
 
 

                                                                                                                                   
                          Lee Wray, Secretary  
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Agenda Item Summary 
 
 
Date: March 7, 2024 
 
Agenda Item:  Enrollment Update 
 

 
 
 

 

 
PRESENTERS:  Karen Lykins 
 
PURPOSE & KEY POINTS:  Vice President Karen Lykins will provide an update on enrollment for 
the upcoming semester.   

☐ Review  ☐ Action    ☒ No action required  
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Agenda Item Summary 
 
 
Date:  March 7, 2024 
 
Agenda Item:  Provost’s Report 
 

 
 
 

 

 
PRESENTER(S):  Provost Lori Bruce and Dean Tom Payne 
 
PURPOSE & KEY POINTS:  The Provost’s Report will include updates from academic affairs.  As a 
result of the most recent Board self-evaluation, the Provost is including a focused update on 
the College of Business to be presented by Dean Tom Payne. This will be the first in a series of 
College updates presented by the College Deans. 
 
 

☐ Review  ☐ 
Action    ☒ No action required  
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Agenda Item Summary 
 
 
Date:  March 7, 2024 
 
Agenda Item:  Policy 261 (Academic Credit from Other Institutions) 
 

 
 
 

 

 
PRESENTER(S):  Provost Lori Bruce 
 
PURPOSE & KEY POINTS:  The main purpose of revising Policy 261 is to align it with the recent 
change in the TTU Organizational Chart, where the Office of the Registrar was transferred to 
Academic Affairs. In addition, the revised policy references the Office of the Registrar instead of 
an out-of-date Director of Academic Services. 

☐ Review  ☒ Action    ☐ 
No action required  
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Policy No.: 261 
Policy Name: Academic Credit from Other Institutions 

 

 

I. Purpose 

 

The purpose of this policy is to create uniform standards in awarding academic credits for 
undergraduate degrees from other institution. 

 

II. Review 

 

This policy will be reviewed every four years or whenever circumstances require review, 

whichever is earlier, by the Associate Provost, with recommendations for revision presented to 

the Academic Council, University Assembly, and the Board of Trustees. 

 

III. Policy 
 

A. An applicant or student must submit to Tennessee Tech an official transcript 

showing all post-secondary coursework taken at any institution of higher 

education. Failure to submit official transcripts of all previous work, as well as 

any falsification of the records, may result in the denial / revocation of admission 

and dismissal of the student. 
 

B. Tennessee Tech will determine, in its sole discretion, which credits it will accept. 

 

C. Coursework accepted for credit toward an undergraduate degree must represent 

collegiate coursework relevant to the degree, with course content and level of 

instruction resulting in student competencies at least equivalent to those enrolled 

in Tennessee Tech’s undergraduate degree programs. 

 

D. A transfer student whose transcript(s) indicate satisfactory completion of the 

General Education program established in Tennessee Transfer Pathway shall be 

exempted from taking additional courses that normally are a part of the general 

education requirements of Tennessee Tech, except where teacher certification 

regulations, major field requirements, or professional accreditation agencies 

require the inclusion of such courses in the program of studies. 

 

E. Matters regarding Advanced Placement (AP) credit 

 

1. Tennessee Tech will accept the advanced placement credit awarded by 

Tennessee Board of Regents (TBR) community college. 
 

2. A student who has earned advanced placement credit at an institution that uses 

a lesser score to award such credit may still have that credit transferred to 

Tennessee Tech, provided the student has completed the next successive 

course in the sequence with a grade of C or better. 
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F. Tennessee Tech fully supports the Tennessee Transfer Pathway (TTP) program 

coordinated by the Tennessee Board of Regents. A student who completes all the 

courses listed on a particular Transfer Pathway and earns an Associate of Arts or 

an Associate of Science degree from a TBR community college will have those 

courses accepted for credit and count toward the completion of the baccalaureate 

degree in the particular major. 

 

G. In addition to the requirements of Tennessee Tech Policy 260 (Requirements for a 

Baccalaureate Degree and Graduation), a student transferring credit from a two- 

year institution must complete a minimum of 50 semester hours at a four-year 

institution provided that the student earns at least the minimum number of credits 

that must be taken at Tech, as specified in Policy 260. 

 

H. Tennessee Tech reserves the right to limit transfer credit in religious studies to a 
maximum of 12 semester hours. 

 

I. Matters regarding transfer credit from institutions abroad. 

 

1. With the exception of a student enrolled in the Tennessee Tech Study Abroad 

Program, an undergraduate student (domestic, permanent resident or 
international) who completes coursework abroad shall refer to Policy 243 

(IV.B) regarding the evaluation and transfer of coursework from international 
institutions to Tennessee Tech. 

 

2. Tennessee Tech will post credits and grades from institutions abroad only in 

accordance with the evaluation received from the National Association of 

Credential Evaluation Services (NACES) member organization. 

 

3. A student must submit transcripts to the Undergraduate Admissions Office or 

to the Office of International Education, as appropriate. The Undergraduate 

Admissions Office can answer questions related to this requirement. 
 

4. A student must submit to Tennessee Tech an official transcript showing all 

post-secondary coursework taken at any foreign institution of higher 

education. 

 

J. Matters regarding credit by professional certificate or non-credit courses. 

 

1. Academic credit may, in Tennessee Tech’s sole discretion, be awarded for 
professional certification or non-credit courses. 

 

2. Requests for the award of such credit must be submitted to the departmental 

chairperson of the department in which credit is being sought. As the 

executor of departmental policy, he/she will evaluate the requests and submit 
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a recommendation to accept or reject them to the college dean and to the 
Office of the Registrar for final approval. 

 

K. Matters regarding the establishment of credit by special examination. 

 

1. A student who has had sufficient training or experience in a subject to merit 

the establishment of credit by comprehensive examination but who has not 

enrolled in the same, comparable, or higher-level course at the college level 

may request the privilege of taking a special examination prepared by the 

department involved. 
 

2. A student must submit a completed Application for Credit by Special 

Examination form with the receipt of payment to the Office of  the 

Registrar.  

 

3. Tennessee Tech will award credit based on the satisfactory results of 
such special examinations to a student’s permanent record. 

 

4. Only grades of A, B, C, D, or F will be assigned to such special examination 

courses. 
 

5. A student must be enrolled at Tennessee Tech in order to take a special 

examination. 

 

6. No more than 33 total semester hours of credit earned by correspondence 
and/or special examinations may be counted toward graduation. 

 

L. Matters related to students wishing to take courses at other institutions. 

 

1. Except in cases where Tennessee Tech has already developed a course-by- 

course articulation, as displayed on the Tennessee Tech Transfer website, a 

Tennessee Tech student who wishes to take courses at another institution with 

the intention of transferring this credit to Tennessee Tech should have prior 

written approval from the dean of the school or college in which the student 

proposes to graduate. The student should submit to the Office of  the 

Registrar a completed Request to Study at Another Institution Form. 
 

2. A student who takes courses without such prior approval must present the 

coursework to the Office of  the Registrar for evaluation and approval or 

denial. 
 

3. The student must immediately furnish official transcripts upon completion of 

such coursework. 

 

4. Tennessee Tech will not award credit for correspondence courses in English 

Composition or in courses that include laboratory work. 
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M. Exceptions or Appeals 

 

1. A student wishing to request an exception to any portion of this policy may 

complete the Request for Exception Form and submit it to the Office of 

Academic Services. 

 

2. The Office of the Registrar will notify the student of approval or denial 
of his/her request within 14 calendar days of receipt of the request. 

 

3. A student may appeal the decision of the Office of the Registrar by 

submitting a written appeal letter to the Office of the Provost no later than 

14 calendar days after notification of the decision of the Office of the 

Registrar. At this time, the student may supply any additional or 

supplemental information he/she believes is pertinent to the request. 

 

4. The Provost or his/her designee will request the Admissions and Credits 

Committee to convene a sub-committee and  review the student’s appeal. 

 
5. The Provost or his/her designee on behalf of the sub-committee will notify 

the student in writing of its decision no later than 14 calendar days after 

receipt of the appeal and all supporting information. 

 

6. The decision of the sub-committee of the Admissions and Credits Committee 

is final. 

IV. Interpretation 

 
The Provost or his/her designee has the final authority to interpret the terms of this policy. 

V. Citation of Authority for Policy 

T.C.A. § 49-8-203; T.C.A. § 49-7-202 

Approved by: 

Academic Council: 2015-04-15; 2019-01-23; 2023-10-04 
 

University Assembly: 2015-04-22; 2019-04-17; 2023-11-16 

 

Board of Trustees: 2019-03-21; xxxx-xx-xx 
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Policy No.: 261 
Policy Name: Academic Credit from Other Institutions 

Date Revised: January 1, 2024 

 

I. Purpose 

 

The purpose of this policy is to create uniform standards in awarding academic credits for 
undergraduate degrees from other institution. 

 

II. Review 

 

This policy will be reviewed every four years or whenever circumstances require review, 

whichever is earlier, by the Associate Provost, with recommendations for revision presented to 

the Academic Council, University Assembly, and the Board of Trustees. 

 

III. Policy 
 

A. An applicant or student must submit to Tennessee Tech an official transcript 

showing all post-secondary coursework taken at any institution of higher 

education. Failure to submit any official transcripts of all previous work, as well 

as any will be considered as falsification of the records, and may result in the 

denial / revocation of admission and dismissal of the student. 
 

B. Tennessee Tech will determine, in its sole discretion, which credits it will accept. 

 

C. Coursework accepted for credit toward an undergraduate degree must represent 

collegiate coursework relevant to the degree, with course content and level of 

instruction resulting in student competencies at least equivalent to those enrolled 

in Tennessee Tech’s undergraduate degree programs. 

 

D. A transfer student whose transcript(s) indicate satisfactory completion of the 

General Education program established in Tennessee Transfer Pathway shall be 

exempted from taking additional courses that normally are a part of the general 

education requirements of Tennessee Tech, except where teacher certification 

regulations, major field requirements, or professional accreditation agencies 

require the inclusion of such courses in the program of studies. 

 

E. Matters regarding Advanced Placement (AP) credit 

 

1. Tennessee Tech will accept the advanced placement credit awarded by 

Tennessee Board of Regents (TBR) community college. 
 

2. A student who has earned advanced placement credit at an institution that uses 

a lesser score to award such credit may still have that credit transferred to 

Tennessee Tech, provided the student has completed the next successive 

course in the sequence with a grade of C or better. 
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F. Tennessee Tech fully supports the Tennessee Transfer Pathway (TTP) program 

coordinated by the Tennessee Board of Regents. A student who completes all the 

courses listed on a particular Transfer Pathway and earns an Associate of Arts or 

an Associate of Science degree from a TBR community college will have those 

courses accepted for credit and count toward the completion of the baccalaureate 

degree in the particular major. 

 

G. In addition to the requirements of Tennessee Tech Policy 260 (Requirements for a 

Baccalaureate Degree and Graduation), a student transferring credit from a two- 

year institution must complete a minimum of 50 semester hours at a four-year 

institution provided that the student earns at least the minimum number of credits 

that must be taken at Tech, as specified in Policy 260. 

 

H. Tennessee Tech reserves the right to limit transfer credit in religious studies to a 
maximum of 12 semester hours. 

 

I. Matters regarding transfer credit from institutions abroad. 

 

1. With the exception of a student enrolled in the Tennessee Tech Study Abroad 

Program, an undergraduate student (domestic, permanent resident or 
international) who completes coursework abroad shall refer to Policy 243 

(IV.B) regarding the evaluation and transfer of coursework from international 
institutions to Tennessee Tech. 

 

2. Tennessee Tech will post credits and grades from institutions abroad only in 

accordance with the evaluation received from the National Association of 

Credential Evaluation Services (NACES) member organization. 

 

3. A student must submit transcripts to the Undergraduate Admissions Office or 

to the Office of International Education, as appropriate. The Undergraduate 

Admissions Office can answer questions related to this requirement. 
 

4. A student must submit to Tennessee Tech an official transcript showing all 

post-secondary coursework taken at any foreign institution of higher 

education. 

 

J. Matters regarding credit by professional certificate or non-credit courses. 

 

1. Academic credit may, in Tennessee Tech’s sole discretion, be awarded for 
professional certification or non-credit courses. 

 

2. Requests for the award of such credit must be submitted to the departmental 

chairperson of the department in which credit is being sought. As the 

executor of departmental policy, he/she will evaluate the requests and submit 
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a recommendation to accept or reject them to the college dean and to the 
Office of Academic Servicesthe Registrar for final approval. 

 

K. Matters regarding the establishment of credit by special examination. 

 

1. A student who has had sufficient training or experience in a subject to merit 

the establishment of credit by comprehensive examination but who has not 

enrolled in the same, comparable, or higher-level course at the college level 

may request the privilege of taking a special examination prepared by the 

department involved. 
 

2. A student must submit a completed requestApplication for Credit by 

Special Examination  form for special examinationwith the receipt of 

payment to the Office of Academic Services the Registrar. Additionally, a 

student must submit the fee payment of $20.00 per semester hour to the 

Business Office. 

 

3. Tennessee Tech will award credit based on the satisfactory results of 
such special examinations to a student’s permanent record. 

 

4. Only grades of A, B, C, D, or F will be assigned to such special examination 

courses. 
 

5. A student must be enrolled at Tennessee Tech in order to take a special 

examination. 

 

6. No more than 33 total semester hours of credit earned by correspondence 
and/or special examinations may be counted toward graduation. 

 

L. Matters related to students wishing to take courses at other institutions. 

 

1. Except in cases where Tennessee Tech has already developed a course-by- 

course articulation, as displayed on the Tennessee Tech Transfer website, a 

Tennessee Tech student who wishes to take courses at another institution with 

the intention of transferring this credit to Tennessee Tech should have prior 

written approval from the dean of the school or college in which the student 

proposes to graduate. The student should submit to the Office of Academic 

Services the Registrar a completed Request to Study at Another Institution 

Form. 
 

2. A student who takes courses without such prior approval must present the 

coursework to the Office of Academic Services the Registrar for evaluation 

and approval or denial. 
 

3. The student must immediately furnish official transcripts upon completion of 

such coursework. 
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4. Tennessee Tech will not award credit for correspondence courses in English 

Composition or in courses that include laboratory work. 
 

M. Exceptions or Appeals 

 

1. A student wishing to request an exception to any portion of this policy may 

complete the Request for Exception Form and submit it to the Office of 

Academic Services. 

 

2. The Director of Academic ServicesOffice of the Registrar will notify the 
student of approval or denial of his/her request within 14 calendar days 
of receipt of the request. 

 

3. A student may appeal the decision of the Director of Academic 

ServicesOffice of the Registrar by submitting a written appeal letter to the 

Vice President for Enrollment Management and Career PlacementOffice of 

the Provost no later than 14 calendar days after notification of the decision 

of the Director of Academic ServicesOffice of the Registrar. At this time, 

the student may supply any additional or supplemental information he/she 

believes is pertinent to the request. 

 

4. The Vice President for Enrollment Management and Career PlacementThe 

Provost, in consultation with the Provost or his/her designee, will convene 

request a sub- committee of the the Admissions and Credits Committee to 

convene a sub- committee and to hear review the student’s appeal. 

 
5. The Vice President for Enrollment Management and Career PlacementThe 

Provost orand his/her designee on behalf of the sub-committee will notify 

the student in writing of its decision no later than 14 calendar days after 

receipt of the appeal and all supporting information. 

 

6. The decision of the sub-committee of the Admissions and Credits Committee 

is final. 

IV. Interpretation 

 
The Provost or his/her designee has the final authority to interpret the terms of this policy. 

V. Citation of Authority for Policy 

T.C.A. § 49-8-203; T.C.A. § 49-7-202 

Approved by: 

Academic Council: 2015-04-15; 2019-01-23; 2023-10-04 
 

University Assembly: 2015-04-22; 2019-04-17; 2023-11-16 
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Agenda Item Summary 
 
 

Date:  March 7, 2024 
 

Agenda Item:  Expedited New Academic Program Proposal (ENAPP) for Bachelor of Science  
  (BS) in Nuclear Engineering 
 

 
 
 

 

 
PRESENTER(S):  Provost Lori Bruce 
 

PURPOSE & KEY POINTS: 
 

The new degree program for which approval is sought is a Bachelor of Science (BS) degree in 
Nuclear Engineering proposed by the Department of Mechanical Engineering in the College of 
Engineering. An Expedited Letter of Notification (ELON) for the program was presented to the 
Board as an information item on March 9, 2023. If approved by the Board of Trustees, this 
Expedited New Academic Program Proposal, ENAPP will be presented to the THEC Commission 
for final approval. 
 

The proposed program in nuclear engineering aims to meet the current demand for nuclear 
engineers trained at the baccalaureate level, as well as to address emerging needs as 
Tennessee grows a nuclear development and manufacturing ecosystem. The program will 
require 128 credit hours, including a minimum of 32 credits of math and basic science courses 
as required by the Accreditation Board for Engineering and Technology (ABET) and satisfy the 
minimum 41 credits of General Education requirements stipulated by the university. The 
program's enrollment is projected to gradually increase from 10 students in Year 1 (Fall 2024) 
to 47 students in Year 5, with an estimated graduation of 10 students per year after five years. 
 

Tennessee Tech has well established engineering programs with associated infrastructure. 
Thus, the estimated cost to support the proposed nuclear engineering program are 
predominantly tied to recruiting new faculty and establishing appropriate laboratories. These 
costs include significant purchases of new equipment, for which the university has secured $3 
million in federal funding.  

☐ Review  ☒ Action    ☐ 
No action required  
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OVERVIEW 

INSTITUTION NAME: Tennessee Technological University 

PROPOSED ACADEMIC PROGRAM: Bachelor of Science in Nuclear Engineering 

DEGREE DESIGNATION: BSNE 

CIP CODES: 14.2301 

CIP CODE TITLES: Nuclear Engineering 

ACADEMIC PROGRAM LIAISON: Dr. Joseph C. Slater, Dean 
College of Engineering 
931-372-3172 
jslater@tntech.edu    

IMPLEMENTATION TIMELINE:  

▪ Estimated date of submission of ENAPP September 2023 

▪ Proposed date for the external site visit: November 2023 

▪ Estimated date of submission of the external  
review report to THEC: 

November 2023 

▪ Estimated date of institution's response to  
external review: 

January 2024 

▪ Proposed date of the institutional governing  
board's meeting to consider the proposed  
academic program for approval: 

March 2024 

▪ Proposed date of the THEC meeting to consider  
the proposed academic program for approval: 

May 2024 

▪ Proposed implementation date when students  
will enroll in the proposed academic program: 

August 2024 

▪ Estimated timeline for proposed programs  
that will seek programmatic accreditation: 

Fall 2028 
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Background 

▪ Provide a short narrative describing the circumstances that initiated the need and development of the 
proposed academic program. 

The current production status of nuclear engineers in the United States is slow to meet the future workforce 

needs. In 2021 ASEE reports only 384 students graduated across the country in Nuclear Engineering1. Many 

Nuclear Engineering programs graduate in the single digits per year. So, while the U.S. produces a minimal 

number of nuclear engineers each year, a shortage is looming to address the future workforce needs. Per the 

Bureau of Labor Statistics, 13,900 nuclear engineers are employed in the country2. According to the Nuclear 

Energy Institute, approximately 38% (5,282) of nuclear energy industry workers are expected to retire in the next 

few years3. In addition, BLS projected in 2021 that the job outlook will decline by 11% (1,529). This shows that 

there will be alteast 3,753 new jobs till 2031, which can be addressed by the college graduates. The graduates 

will meet the current need and maintain status-quo. 

Further, indications are that nuclear energy is on the cusp of another heyday, contrary to public sentiment. The 

landscape in power and energy sector workforce is changing rapidly, projecting a large unmet workforce need 

into the future. The former president of Green Peace, Patrick Moore, has stated that using nuclear power is 

critical to addressing fossil fuel dependence driving greenhouse gasses and climate change. He said: "I see it as a 

long-term technology that will continue to be perfected."4 Governor Lee has stated in his 2023 State of the State 

Address5, “No other state in the country comes close to Tennessee’s legacy, resources, and potential to be a 

leader in nuclear energy. And there is no long-term national strategy that doesn’t include nuclear energy.  That’s 

why, tonight, I’m proposing $50 million in a Nuclear Fast Track fund to recruit companies to our state that will 

specifically establish a nuclear development and manufacturing ecosystem built for the future of Tennessee.  We 

cannot not pass up this opportunity. Tennessee can and should be the leader in nuclear energy for America.” 

This shows the priority and efforts by the Tennessee state government to expand the nuclear engineering 

ecosystem, as more training for nuclear engineers would be needed, demonstrating a future unmet need for 

Nuclear Engineering workforce in the state of Tennessee.  

▪ Provide a general overview of the program, including a description of the academic program, total credit 
hours, target audience, purpose, program outcomes, delivery method (on-ground, online, hybrid, etc.), 
and any other pertinent information.  

Tennessee Tech University proposes to initiate a Bachelor of Science in Nuclear Engineering (BSNE) program. The 

purpose of this program is to address the future unmet need for a Nuclear Engineering workforce in the State of 

Tennessee. Students in this program will apply the principles of physics, chemistry, and mathematics to study 

engineering topics, including statics, materials mechanics, machines, thermodynamics, and metallurgy. The 

knowledge gained in these areas is applied to understanding nuclear engineering topics, including reactor fluid 

                                                           
1 https://ira.asee.org/wp-content/uploads/2022/11/Engineering-and-Engineering-Technology-by-the-Numbers-2021.pdf  
2 https://www.bls.gov/ooh/architecture-and-engineering/nuclear-engineers.htm#tab-1  
3 https://www.power-eng.com/nuclear/addressing-the-age-gap-in-nuclear-power-generation/  
4 https://www.wired.com/2007/11/co-founder-of-greenpeace-envisions-a-nuclear-future/  
5 https://www.tn.gov/governor/sots/2023-state-of-the-state-address.html 
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mechanics and heat transfer, reactor physics, nuclear radiation measurement, radioactive waste management, 

and nuclear systems design. A B.S. in Nuclear Engineering will provide students with the foundational knowledge 

necessary to contribute to the nation's workforce.  

The target audience for this program include primarily traditional high school students from within Tennessee 

and current TTU students enrolled in other majors. It is also expected that the program will attract transfer 

students from regional community colleges and adult learners who are interested in becoming nuclear 

engineers. 

In total, the BSNE program will consist of 128 credit hours of coursework and will be offered on-ground. Of 

these, 41 credit hours are assigned to general education, 21 credit hours are assigned to math and science, and 

the remaining 66 credit hours are assigned to programming core and electives.  

Program Educational Objectives: 
 
Graduates of the BSNE program will … 

• excel in diverse career paths, using their engineering knowledge and professional skills to address 
complex problems and make positive impacts on society. 

• serve their profession and the public as ethical team members and leaders with awareness of modern 
issues, commitment to inclusive collaboration, and effective communication. 

• practice adaptive learning, expanding and enhancing their knowledge, creativity, and skills through 
professional development, continuing education, and/or earning advanced degrees. 

 
Student Learning Outcomes: 
 
Students are expected to have the following skills upon completing the undergraduate degree program. 

• The ability to identify, formulate, and solve complex engineering problems by applying principles of 
engineering, science, and mathematics. 

• The ability to apply the engineering design process to produce solutions that meet specified needs with 
consideration for public health and safety, and global, cultural, social, environmental, economic, and 
other factors as appropriate to the discipline. 

• The ability to communicate effectively with a range of audiences. 

• The ability to recognize ethical and professional responsibilities in engineering situations and make 
informed judgments, which must consider the impact of engineering solutions in global, economic, 
environmental, and societal contexts. 

• The ability to function effectively on a team whose members together provide leadership, create a 
collaborative and inclusive environment, establish goals, plan tasks, and meet objectives. 

• The ability to develop and conduct appropriate experimentation, analyze and interpret data, and use 
engineering judgment to draw conclusions. 

• The ability to acquire and apply new knowledge as needed, using appropriate learning strategies. 
 

 

Justification for Consideration of Expedited Policy 
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▪ Provide clear evidence that the proposed program is in high demand in the region and in the state. 

The proposed nuclear engineering, BS is high need in both the region and the state. Evidence follows that 

demonstrates that the program will contribute to both 1) the current need/demand for nuclear engineers 

trained at the baccalaureate level, and 2) an emerging need for nuclear engineers as TN builds a nuclear 

development and manufacturing ecosystem that meets several evolving needs and reflects changes to the 

nuclear industry.  

Current needs 

One of the goals of the THEC's State Master Plan is to "increase enrollment in majors leading to high-

demand jobs." The proposed BSNE program supports this goal in several ways. There is a workforce 

shortage in Nuclear Engineering. Currently, 92 nuclear reactors in the United States power tens of 

millions of homes and anchor local communities, including the four in Tennessee6. This demonstrates 

that Tennessee is a leader in nuclear energy production. In 2022, the primary source of electricity in 

Tennessee at 43.4% was nuclear7. The students from the proposed program will be qualified to work in 

the current workforce and meet the current needs of the nuclear engineering workforce.  

In 2020, the U.S. Department of Energy presented a strategy to assure U.S. National Security, and stated 

that “Nuclear power is intrinsically tied to National Security.”8 Per information stated in the Background 

section of this document, the demand for new nuclear engineers is 3,753 between 2021 and 2031, and 

the graduates from existing programs will meet the current workforce need and maintain status-quo.  

 

Future Needs 

In 2021, The Center for Energy Workforce Development projected that by 2026, there will be 15,000 

potential replacements in Nuclear Engineering, demonstrating a significant employee demand9. In 

Tennessee, only 35 new nuclear engineering graduates entered the workforce in 202210. The average age 

of nuclear reactor engineers in the workforce is just over 50 years11. This could signal a potential shift in 

developing and integrating next-generation power plants in the U.S.  

The U.S. Nuclear Regulatory Commission recently announced its approval of the designs for a first-of-its-

kind small modular reactor (SMR)12. As the new technology such as small nuclear reactors in nuclear 

engineering is emerging, federal investment is coming, there will be future need for nuclear engineering 

workforce.  

The U.S. Energy Department has provided more than $600 million since 2014 to support the design, 

                                                           
6 https://www.nei.org/resources/us-nuclear-plants  
7 https://www.nei.org/CorporateSite/media/filefolder/resources/fact-sheets/state-fact-sheets/Tennessee-State-Fact-Sheet.pdf  
8 https://www.energy.gov/articles/restoring-americas-competitive-nuclear-energy-advantage 
9 https://cewd.org/wp-content/uploads/2022/02/Gaps-In-Energy-Careers-Report-2022_Final-pages.pdf  
10 https://registrar.utk.edu/commencement-overview/spring-2022-confirmed-degrees/tickle-college-of-engineering-2022-

spring/  
11 https://nuclear.mst.edu/media/academic/nuclear/documents/Nuclear%20Engineering-Undergrad%20SS2021.pdf  
12 https://www.energy.gov/ne/articles/nrc-certifies-first-us-small-modular-reactor-design  
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licensing and siting of NuScale’s small modular reactor power plant and other domestic small reactor 

concepts 13. Roughly 40 serious concepts are in development for the next generation of advanced 

nuclear reactors worldwide14. With Tennessee’s aspiration to become a nation’s leader in developing 

next generation of nuclear power, these new small reactor concepts and governor’s investment would 

potentially create employment opportunities for nuclear engineers in the state.  The proposed BSNE 

program will be designed with an emphasis on latest technology, policies and regulations, minimizing 

dependence on fossil fuels, and addressing the employment workforce needs of the future. The first 

group of graduates from this program will enter the workforce around 2028, meet the needs of future 

nuclear technology development and operation, and contribute to the state and beyond.   

 

In the 2023 State of the State Address, Governor Lee stated, "No other state in the country comes close 

to Tennessee's legacy, resources, and potential to be a leader in nuclear energy. And there is no long-

term national strategy that doesn't include nuclear energy."15 Addressing this limitation, the Governor is 

investing $50 million in establishing a nuclear development and manufacturing ecosystem built for the 

future of Tennessee.  This endorsement from the Governor demonstrates that we need to develop new 

programs to facilitate future workforce development in Nuclear Engineering.  

Nuclear engineers serve in a broad range of sectors including government, industry, and manufacturing. 

A quick search for “Nuclear Engineering” and “Nuclear Engineer” jobs on a couple of websites showed 

that several hundred jobs are available across the country, of which majority (over 89%) require only a 

Bachelor’s degree16. Some of the job titles for these positions include: Nuclear Engineers; Nuclear 

Materials Accountability Engineer; Chemical Nuclear Engineer; Nuclear Engineer/Physicist; Radiological 

Engineer; Nuclear Safety Analysis Structural Engineer; Nuclear Criticality Safety Engineer; Hoisting and 

Rigging Engineer; Nuclear Auxiliary Operator; Chief Engineering Manager; System Engineering Manager; 

Instrumentation and Control Engineer, etc. The new emerging technologies in energy system are going 

to result in more demand in nuclear engineer, and this proposed BSNE program will serve the future 

workforce needs in those broad range of sectors. 

 

Existing Programs of Study at the Institution 

                                                           
13 https://www.energy.gov/ne/articles/nrc-certifies-first-us-small-modular-reactor-design  
14 https://apnews.com/article/us-nuclear-regulatory-commission-oregon-climate-and-environment-business-design-

e5c54435f973ca32759afe5904bf96ac  
15 https://www.tn.gov/governor/sots/2023-state-of-the-state-address.html  
16https://www.indeed.com/jobs?q=Nuclear+Engineering&from=mobRdr&utm_source=%2Fm%2F&utm_medium=redir&utm

_campaign=dt&vjk=496702788bc1b762 ; & 

https://www.google.com/search?rlz=1C1GCEB_enUS953US953&q=nuclear+engineer+jobs+in+Tennessee&spell=1&sa=X

&biw=1920&bih=937&dpr=1&ibp=htl;jobs&ved=2ahUKEwiFyOKhlqX-

AhXknGoFHeAlBG0Qkd0GegQIGxAB#fpstate=tldetail&htivrt=jobs&htidocid=3E0L2gZsO0oAAAAAAAAAAA%3D%3

D 
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▪ If the proposed program is emerging from an existing minor or certificate program, provide the previous 
three years of enrollment and graduation data for the existing program. 

Currently, the Tennessee Tech University College of Engineering offers eight programs with curricula leading to 

Bachelor of Science degrees in Chemical Engineering, Civil Engineering, Computer Engineering, Electrical 

Engineering, General Engineering, Mechanical Engineering, Computer Science, and Engineering Technology. The 

undergraduate programs in Chemical Engineering, Civil Engineering, Computer Engineering, Electrical 

Engineering, and Mechanical Engineering are accredited by the ABET Engineering Accreditation Commission. The 

Computer Science program is accredited by the ABET Computing Accreditation Commission. The Engineering 

Technology program is accredited by the ABET Engineering Technology Accreditation Commission. 2449 

undergraduate students are currently in these programs across the college.  

There are no existing minor or certificate programs in Nuclear Engineering at Tennessee Tech University. The 

only programs related to this area are B.S. in Chemical Engineering and B.S. in Mechanical Engineering, with a 

steady annual enrollment of approximately 200 and 700, respectively. 

There was a nuclear engineering concentration within the Electrical and Computer Engineering Department at 

TTU that started in 1995 was discontinued in 2001 primarily due to budgetary constraints, declining enrollment, 

and shifting industry demands. Specifically, the concentration faced challenges due to reduced funding and 

increased safety concerns with nuclear reactors that resulted in notable decrease in student interest and 

enrollment in the program.  Also, changes in university priorities, and faculty retirements combined to create an 

environment where it was not feasible to continue offering the program at the standards, we aspire to at TTU. 

During this period, the nuclear power industry experienced a downturn and stagnation, further contributing to 

the program's discontinuation17. 

Since the closure of the previous program, there have been significant changes that justify the re-establishment 

of a nuclear engineering program.  Nuclear energy seems poised for another heyday, as it is becoming a critical 

resource for addressing fossil fuel dependence, resulting in a coming shift in the power and energy workforce. 

According to the Nuclear Energy Institute, approximately 38% (5,282) of nuclear energy industry workers are 

expected to retire in the next few years.  Governor Lee's 2023 State of the State Address includes creating an 

ecosystem for the   development and manufacturing ecosystem. This shows the priority and efforts by the 

Tennessee State government to expand the nuclear engineering ecosystem, as more training for nuclear 

engineers would be needed, demonstrating a significant future unmet need for Nuclear Engineering workforce in 

the State of Tennessee. 

Student Interest: Student interest and feedback were solicited about the proposed program from all 

undergraduate engineering students in the College of Engineering in the form of a survey in February & March 

2023. An overwhelming response was received from 265 students with strong support for this program. 28% of 

respondents indicated that they were extremely likely to have considered majoring in nuclear engineering if it 

                                                           
17 https://world-nuclear.org/information-library/current-and-future-generation/outline-history-of-nuclear-energy.aspx 
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was available when they started at TTU, and 44% indicated that they would consider nuclear engineering as a 

major, if it is available now.  The lessons learned from the previous program's closure have informed the 

planning and development of the proposed program. This includes a complete degree beyond a concentration in 

nuclear engineering, robust financial planning, curriculum updates, and enhanced industry partnerships. 

In conclusion, while the closure of the previous program was a result of multiple factors, TTU has since taken 

significant steps to address these challenges. We are confident that the re-establishment of a nuclear 

engineering program now aligns with both industry needs and the strategic goals of the university. 

Community and Industry Partnerships 

▪ Provide a minimum of two letters of support from regional, community, and/or workforce partners in 
the ELON appendix. Letters should be dated and appear on letterhead. 

Five letters of support from the industry are submitted in the Appendix of this letter of notification. These letters 

show support for the degree program from the regional workforce partners in Tennessee and beyond.  

• Spectra Tech Inc, Oak Ridge, TN  

• Teledyne Brown Engineering, Huntsville, AL 

• EchoWolf Solutions, Park City, UT 

• Alex A. Beehler & Co., LLC, Bethesda, MC 

• General Atomics Electromagnetic Systems, San Diego, CA 

 

Accreditation 

▪ If the proposed program has a programmatic accrediting agency, please describe plans, timeline, and 
associated costs to obtain accreditation. 

The primary accrediting agency for all engineering programs is ABET. All undergraduate engineering, engineering 

technology, and computer science programs offered at Tennessee Tech University are accredited by ABET. This 

B.S. in Nuclear Engineering program will seek ABET accreditation in alignment with these programs. 

Quality Assurance of the Proposed BSNE Program: 

The proposed BS in Nuclear Engineering program will achieve and maintain quality and rigor through continuous 

assessment, evaluation, and maintaining ABET Accreditation, consistent with all other engineering programs at 

Tennessee Tech University.  

To receive ABET accreditation, a program must initially describe its Program Educational Objectives (the career 

and professional accomplishments that the program is preparing graduates to achieve), and its Student 

Outcomes (what students are expected to know or be able to do by the time of graduation from the program). 
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Furthermore, the BSNE program must demonstrate that they satisfy both “General Criteria for Baccalaureate 

Level Programs” and “Program Criteria” that is specific for Nuclear Engineering18. 

The General Criteria for Baccalaureate Level Programs includes several components, including but not limited to: 

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. Detailed information on this criterion is not listed to maintain brevity, but is available on 

the ABET website5.  

The Program Criteria specific to Nuclear Engineering has two subcomponents including: 
 

Curriculum: The program must include the following curricular topics in sufficient depth for engineering 
practice: 
(a) mathematics, to support analyses of complex nuclear or radiological problems, 
(b) atomic and nuclear physics, 
(c) transport and interaction of radiation with matter, 
(d) nuclear or radiological systems and processes, 
(e) nuclear fuel cycles, 
(f) nuclear radiation detection and measurement, 
(g) nuclear or radiological system design. 

 

Faculty: The program must demonstrate that faculty members primarily committed to the program have 

current knowledge of nuclear or radiological engineering by education or experience. 

The program leadership has already drafted the Program Educational Objectives and Student Outcomes as listed 

above, and anticipate drafting the curriculum and a plan to meet all ABET criterion before submitting the full 

program proposal (ENAPP) later this year.  

Per ABET guidelines, the university must graduate at least one cohort from the program before seeking 

accreditation19. Considering that THEC approves the starting of this program in January 2024, a first-year class 

will be accepted in fall 2024, with anticipated graduation in spring 2028. An ABET Readiness Review document 

will be submitted in October 2028, following a self-study report in June 2029 and an on-site visit in September 

2029. The current fee for initial program accreditation is $8,00020. 

Administrative Structure 

▪ Provide an organizational chart that includes the college, department, administrative unit, and program 
director for the proposed academic program. 

                                                           
18 https://www.abet.org/accreditation/accreditation-criteria/criteria-for-accrediting-engineering-programs-2022-2023  
19 https://www.abet.org/accreditation/get-accredited/  
20 https://www.abet.org/accreditation/cost-of-accreditation/  
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The proposed B.S. in Nuclear Engineering program is intended to be housed in the Department of Mechanical 

Engineering within the College of Engineering, as presented in Figure 1. The administrative structure within the 

college is as follows: The Dean for the College of Engineering administers activities within the college, and the 

Chair of the Department of Mechanical Engineering administers activities within the department. The 

Department Chair will report to the College Dean. To aid in administrating the B.S. in Nuclear Engineering 

program, the Department of Mechanical Engineering will appoint a faculty member as a coordinator and allow 

release time from teaching to compensate for those responsibilities.  

▪ If a new academic department will be required for the proposed program, the THEC Academic Policy 
A1.3: New Academic Units must be followed and should be noted in this section. The request for a New 
Academic Unit must be submitted concurrently with the Expedited Letter of Notification. 

A new academic department is not required to establish the B.S. in Nuclear Engineering. This program is 

intended to be housed in the existing Department of Mechanical Engineering within the College of Engineering 

at Tennessee Tech University. 

Provost
TTU Academic Affairs

Dean
College of Engineering

Chair
Department of 

Mechanical 
Engineering

MS in Mechanical 
Engineering

BS in Mechanical 
Engineering

BS in Nuclear 
Engineering 
(proposed)

 

Figure 1: Administrative structure for the Nuclear Engineering program 

Enrollment and Graduation Projections 

▪ Provide initial projections for the first five years of enrollment and graduates. Enrollment projections 
should be realistic and based on demonstrable student demand. Attrition calculations should be based 
on the average rates of similar programs or overall institutional attrition rates. 
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Before determining the projections required, the enrollment and graduation rates of similar programs, such as 

the B.S. in Mechanical Engineering, B.S. in Electrical Engineering, and B.S. in Chemical Engineering at Tennessee 

Tech University, were examined.  The projected enrollment and graduation rates are presented in Table 1.  

Table 1: Projected Enrollment and Graduation Rates 

Year Academic Year 
Projected Total 
Enrollment in 
Fall Semester 

Projected New 
Freshman 

Projected 
Attrition 

Projected 
Graduates 

1 2024-25 10 10 2 - 

2 2025-26 18  10 3 - 

3 2026-27 27  12 3 - 

4 2027-28 38  14 3 6 

5 2028-29 47  18 4 10 

 

Institutional Alignment and Demand 

Alignment with State Master Plan and Institutional Mission 

▪ Explain how the proposed program aligns with the THEC Master Plan and Institutional Mission State or 
Profile. 

The program will address the following strategic initiatives: 

• T.N. Reconnect – Drive to 55 

• 2023 State of the State Address – Governor Lee 

• Tennessee Technological University Institutional Mission 

Support Drive to 55 Goals. A 2017 T.N. Reconnect report indicated that over 900,000 Tennesseans have some 

college credit but no college degree. For the state of Tennessee to meet the Drive to 55 initiative, we must take 

every reasonable step to keep students progressing toward the degree. The BSNE Program will provide new 

program options for students while embracing TTU's Strategic Plan to be responsive to the needs of 

stakeholders.  

This program will provide Tennessee with a skilled workforce that is prepared to meet the growing demand for 

nuclear engineers. Additionally, the program will support Drive to 55 by increasing the number of Tennesseans 

who have completed a postsecondary credential. Currently, only 38% of Tennesseans have an Associate or 

higher degree, falling short of the state's goal of 55%. By offering a degree program in nuclear engineering, TTU 

will help Tennessee move closer to achieving this goal. Moreover, the program will also create opportunities for 

Tennesseans to obtain high-paying jobs and contribute to the state's economy. 

In the 2023 State of the State Address, Governor Lee stated, "No other state in the country comes close to 

Tennessee's legacy, resources, and potential to be a leader in nuclear energy. And there is no long-term national 

strategy that doesn't include nuclear energy." Addressing this limitation, Governor Lee is investing extensively in 
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establishing a nuclear development and manufacturing ecosystem built for the future of Tennessee. This 

endorsement from the Governor demonstrates that we need to develop new programs to facilitate workforce 

development in Nuclear Engineering. The BSNE program will address workforce initiatives by creating 

partnerships that engage industry leaders, workplace managers, and business executives. These partnerships will 

identify gaps in the workforce and shape the BSNE curriculum to provide innovative solutions to address the 

shortcomings. 

Potential Partnerships. TTU personnel have engaged in extensive discussions with representatives from the 

Nuclear Engineering industry, congressmen, workplace managers, and business executives. This includes the 

Congressional Nuclear Caucus meeting held at the Rayburn House Office Building in Washington, DC. The 

representatives met and interacted with include individuals from organizations such as Spectratech, ORNL, 

UltraSafe Nuclear, GE Hitachi Nuclear, TVA, Curio, DOE, General Atomics, ARPA-EA, Echowolf Solutions, Centrus 

Energy, The Atlantic Council, and Teledyne Brown. The potential partnerships with these organizations include: 

• Internships: Partnering with nuclear industry firms to establish internships for students, allowing them to 

gain hands-on experience and exposure to the industry. 

• Guest Lectures: Inviting industry professionals to give guest lectures, sharing their knowledge and 

expertise with students and providing networking opportunities. 

• Research Collaborations: Collaborating with industry on research projects, providing students with 

valuable experience and potential career opportunities. 

• Equipment and Technology: Partnering with nuclear industry firms to provide the latest equipment and 

technology for the university's nuclear engineering program. 

• Scholarship Opportunities: Partnering with industry to establish scholarships and other financial 

assistance programs for students studying nuclear engineering. 

Tennessee Tech University intends to collaborate with academic institutions such as UTK and government labs 

such as ORNL in the state while designing and offering this BSNE program. This collaboration could include 

curriculum design and offering, faculty expertise, resource sharing, assessment and evaluation metrics, activities 

to meet workforce demands, etc. Preliminary discussions on these potential partnerships have taken place in Fall 

2022 and early spring 2023. The University is also interested in developing other collaborations to meet specific 

regional and national needs. 

Alignment with Tennessee Tech's Institutional Mission. The proposed BSNE program strongly supports 

Tennessee Tech University's mission: "Tennessee's technological university creates, advances, and applies 

knowledge to expand opportunity and economic competitiveness. As a STEM-infused, comprehensive institution, 

Tennessee Tech delivers enduring education, impactful research, and collaborative service." Aligning with the 

mission, the BSNE is a STEM degree with strength in nuclear and reactor physics, nuclear fuel cycles, nuclear 

system design, which supports Tennessee Tech's mission "as a STEM-infused" institution and a technological 

university. This BS in Nuclear Engineering program aligns with TTU's mission in several ways, including: 
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• Strengthening Research: The program will provide opportunities for faculty and students to conduct 

cutting-edge research in nuclear engineering and related fields, aligning with TTU's strategic plan to 

increase research efforts and enhance the university's research infrastructure. 

• Advancing Workforce Development: The program will help meet the growing demand for nuclear 

engineers and technicians in the region, supporting TTU's goal of advancing workforce development and 

economic growth in Tennessee. 

• Enhancing Student Success: The program will provide a rigorous and specialized curriculum that prepares 

students for successful careers in the nuclear industry, aligning with TTU's mission to provide 

transformative educational experiences that empower students to reach their full potential. 

• Fostering Community Engagement: The program will provide opportunities for collaboration between 

the university and the nuclear industry, promoting community engagement and supporting TTU's 

strategic plan to enhance partnerships with industry and other stakeholders. 

• Promoting Sustainability: The program will contribute to the development of safe and sustainable 

nuclear energy solutions, aligning with TTU's mission to promote responsible stewardship of natural 

resources and support environmental sustainability. 

Student Interest 

▪ Provide compelling evidence of student interest in the proposed program. Types of evidence vary and may 
include enrollment in related concentrations or minors; representative student and alumni surveys; and 
national, statewide, and professional employment forecasts and surveys. 
 

Student Interest: Student interest and feedback were solicited from all undergraduate engineering students in 

the College of Engineering in the form of a survey in February & March 2023. An overwhelming response was 

received from 265 students with strong support for this program. The survey included vital questions to 

ascertain if they would enroll in this program if offered and the significance of providing it at Tennessee Tech 

University. 

1. If Nuclear Engineering had been available as a major when you started at TTU, how likely is it you would 

have considered it as a major? 

Extremely Likely: 74 (28%) 

Very Likely: 97 (37%) 

Somewhat Unlikely: 62 (23%) 

Extremely Unlikely: 32 (12%) 

 

2. If Nuclear Engineering is available as a major now, how likely is it you would have considered it as a 

major? 

Extremely Likely: 44 (17%) 

Very Likely: 88 (33%) 

Somewhat Unlikely: 76 (29%) 

Extremely Unlikely: 57 (21%) 
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3. Considering that the majority of electricity generated in T.N. is from Nuclear sources, and there is only 

one undergraduate Nuclear Engineering program in the state, how important is it to have a B.S. degree 

in Nuclear Engineering at TTU? 

Extremely Important:  147 (56%) 

Very Important: 78 (29%) 

Moderately Important: 32 (12%) 

Slightly Important: 6 (2%) 

Not Important: 2 (1%) 

 

4. Please include any feedback you like to provide on this program. (only a few responses were included for 

brevity).  

• I'd love to see this program! 

• I think this is an excellent idea. As the world is coming to terms with the costs of continuing to use 

massive amounts of fossil fuels, we are feverishly trying to find new ways to satisfy our energy 

demands. One of the best ways is nuclear. We need more people with the knowledge to design and 

create new and better reactors.  

• Coming from the Oak Ridge area, Nuclear Engineering would be sought after by many places out that 

way. 

• Always been my dream! Add this!! 

Existing Programs Offered at Public and Private Tennessee Universities 

▪ List all academic programs with the same or similar CIP code offered at public and private universities in 
Tennessee along with the number of degrees awarded for the last three years of available data. 

Per THEC Academic Program Inventory21, only the University of Tennessee Knoxville (UTK) offers a B.S. in Nuclear 

Engineering program. The enrollment and degrees awarded for the last three years are presented in Table 2. 

Tennessee Tech University intends to collaborate with academic institutions such as UTK and government labs 

such as ORNL in the state while designing and offering this BSNE program. This collaboration could include 

curriculum design and offering, faculty expertise, resource sharing, assessment and evaluation metrics, activities 

to meet workforce demands, etc. The University is also interested in developing other collaborations to meet 

specific regional and national needs.  

Table 2: Enrollment and Graduation Rates at other Universities 

CIP Code Degree Major University  
2018-2019 2019-20 2020-21 2021-22 

14.2301 B.S. 
Nuclear 

Engineering 
UTK 

Enrollment 205 194 195 198 

Degrees Awarded 38 43 32 42 

                                                           
21 https://thec.ppr.tn.gov/THECSIS/Research/Research.aspx   
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▪ If there are current programs in Tennessee, provide a short narrative on how the proposed program will 
substantially differ from existing programs. 

The proposed B.S. in Nuclear Engineering degree program at Tennessee Tech University will be housed and 

supported by the excellent faculty in the Department of Mechanical Engineering and the Center of Excellence in 

Energy Systems Research. The degree program will stress engineering science fundamentals and mathematics. 

The core curriculum will cover the basic principles of nuclear energy production, reactor systems design, and 

management of radioactive materials. Elective courses will be developed to permit students to broaden their 

education as desired. 

All students in this program will be required to participate in appropriate experiential learning activities. These 

activities require students to go beyond mastering basic skills and knowledge in applying that material to 

problem-solving challenges. These activities involve collaboration and reflective learning and allow students to 

learn in an environment that aligns with their aptitudes. Examples of these activities that fulfill experiential 

learning include, but are not limited to, co-ops or internships, undergraduate research or design projects, 

participation in a design competition, study abroad programs, service learning projects, etc. Some of curriculum 

contents and experiential learning approaches could potentially distinguish the TTU Nuclear Engineering 

Program from the UTK Nuclear Engineering Program, such as inclusion of knowledge and skills on cybersecurity, 

emerging energy technology, and environment and sustainability. Further, the course delivery will be 

accomplished through active learning strategies that lead to higher student engagement and promote better 

knowledge retention.   

We highlight the integration of practical, hands-on experiences that complement our theoretical curriculum. Key 

elements include extensive laboratory work in two specific lab courses, providing students with direct experience 

in nuclear radiation detection techniques and reactor physics technologies. We also emphasize industry 

partnerships that facilitate co-op education and internships, offering real-world experience under professional 

guidance. Additionally, our program includes capstone projects in the final year, where students apply their 

learning to solve nuclear industry-relevant problems, often in collaboration with our industry partners. 

Furthermore, the program enriches learning through field trips to nuclear facilities (ORNL, Y-12, TVA, UCOR, 

etc.), participation in faculty-led research projects, and the use of advanced simulation technologies. These 

components are complemented by professional development workshops and seminars, ensuring that our 

graduates are well-prepared for the challenges and opportunities in the field of nuclear engineering. By weaving 

these experiential learning opportunities throughout the curriculum, we aim to equip our students with both the 

theoretical knowledge and practical skills necessary for a successful career in nuclear engineering. 

While we are excited about the potential growth in the field of Nuclear Engineering, we recognize that this is a 

highly regulated area and requires significant attention to detail and safety. As a university, we strive to be 

forward-thinking and responsive to the evolving workforce needs of Tennessee and the nation. We will contribute 

to the education and training of professionals in this field. 
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Articulation and Transfer 

▪ For proposed bachelor's programs, indicate all Tennessee Transfer Pathways (TTP) that may be acceptable 
for entry into the proposed program. 

One primary Tennessee Transfer Pathway currently exist that would align with the proposed B.S. in Nuclear 

Engineering: A.S. in Mechanical Engineering 

The A.S. in Mechanical Engineering is available at the following community colleges: 

• Chattanooga State Community College 

• Cleveland State Community College 

• Columbia State Community College 

• Jackson State Community College 

• Motlow State Community College 

• Nashville State Community College 

• Northeast State Community College 

• Roane State Community College 

• Volunteer State Community College 

• Walters State Community College 

 

▪ Indicate any additional community college or technical college programs that may be articulated for 
transfer into the proposed bachelor's program. 

Tennessee Tech University does not anticipate articulating other transfer programs into the proposed bachelor's 

program. As the program grows, it would be an interest to explore furth 
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Support Letters 
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Tennessee Higher Education Commission Expedited 

Letter of Notification Evaluation 

 March 8, 2023  

The evaluation of the Expedited Letter of Notification (ELON) is in accordance with the THEC Policy A1.6 Expedited 

Academic Programs: Approval Process. The evaluation is conducted by interested parties and THEC staff. The 

ELON is posted on the THEC website for a 10-day period of comment by interested parties. Based on the internal 

and external evaluation, THEC will make a determination to support, not to support, or defer a decision based on 

a revised ELON. 

 

Institution: Tennessee Technological University LON Submission Date: February 22, 2023 

Academic Program, Degree Designation: Nuclear Engineering, BSNE 

Proposed CIP Code: 14.2301 (Nuclear Engineering) 

Proposed Implementation Date: August 2024 

Time Period Posted on Website for Public Comment: February 22 – March 4, 2023 

Program Liaison: Joseph Slater; Dean, College of Engineering;  jslater@tntech.edu; 931-372-3172 

 

Note: Comments in italics within this document should be addressed in a revised ELON. 

 

Criteria Comments 

 
Letter of support from 

President/Chancellor 

▪ A letter of support from President Philip Oldham, dated February 17, 2023, 

points  to  the  workforce  shortage  in  Nuclear Engineering, the need for the 

program in Tennessee, support from Governor Lee, and $3 Million in 

already secured federal funding for the proposed program. 

 
 

Implementation 

timeline 

▪ The Proposed timeline includes: 

o Site visit – April 2023 

o ENAPP submission – August 2023 

o TTU Governing board approval – December 2023 

o THEC Governing board approval – January 2024 

▪ The external site visit should follow the submission of the 
ENAPP. Please revise the timeline. 

 
TTU Response: 
The program timeline has been revised on page 2 of the revised ELON. 
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Background narrative 

▪ Several factors point to the need for a Bachelor program in Nuclear 

Engineering including insufficient current production of Nuclear 

Engineering graduates. 

▪ According to the American Society for Engineering Education (ASEE), 384 

students graduated in Nuclear Engineering in the U.S. in 2021 and many 

programs graduate only a few graduates per year. 

▪ A shortage of Nuclear Engineers is looming – with approximately 38 percent 

of employees in the nuclear energy industry expected to retire in the next 

few years (U.S. Nuclear Engineering Institute). 

▪ Nuclear energy seems poised for another heyday, as it is becoming 

a critical resource for addressing fossil fuel dependence. 

▪ The proposed 128 credit Nuclear Engineering, Bachelor of Science will 

provide students with the foundational knowledge to contribute to the 

nuclear energy industry. 

▪ The 128 credits will include 41 general education credits, 21 hours of math 

and science, and 66 hours of programming core and electives. 

▪ Please include information about the target audience, purpose, 
and delivery method. 
 
TTU Response: 
This information about the target audience, purpose, and delivery method has 
been included on pages 3-4 of the revised ELON. 

 
 
 
 
 
 

 
Justification for 

consideration of expedited 

policy 

▪ There are 92 nuclear reactors in the U.S., including four in Tennessee. 

Only 35 nuclear engineering graduates entered the Tennessee workforce 

in 2022. The average age of nuclear reactor engineers is just over 50 years. 

Please add information here about the number of employees in  

nuclear  engineering  (either  in  the nation or State) to further  

justify  the  claim  of  an  employee shortage. 

 
 

TTU Response: 
This section of the ELON has been extensively revised by demonstrating the 

current and future needs in nuclear engineering workforce. Extensive statistics 

supported with citations have been included in pages 5-6 of the revised ELON. 

 
 
▪ Small modular reactors have been recently approved by the U.S. 

Nuclear Regulatory Commission, which could signal a potential shift in developing 

and integrating next-generation power plants in the U.S.  Please  provide  more  

information  about  the  timeline anticipated for  this  shift,  and  the  

workforce  implications  of  the shift, were it to happen. 

 

TTU Response: 
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A new section on future needs is added into the proposal. This explain the 

justification for the projected future need, along with timeline anticipated for  

this  shift,  and  the  workforce  implications  of  the shift, were it to happen. This 

information can be found in pages 5-6 of the revised ELON. 

 

▪ In Tennessee, Governor Lee is establishing a nuclear development and 

manufacturing ecosystem. Please explain how the proposed 

program intersects with the ecosystem being developed in 

Tennessee. 
 
TTU Response: 
More information has been provided about the proposed program addressing  

Tennessee's growth and the future needs in nuclear engineering. The projected 

growth aligns with Governor Lee's vision for Tennessee to be a leader in nuclear 

energy, as he stated in his 2023 State of the State Address. This information has 

been included on pagee 5-6 of the revised ELON. 
 

Existing programs of 

study at the institution 

▪ No existing minor or certificate programs in Nuclear 

Engineering exist at TTU. 

 

 
Community and industry 

partnerships 

▪ Letters of support are included from Spectra Tech Inc, and Teledyne Brown 
Engineering. The letters point to the shortage of nuclear engineers, the 
reputation of TTU for graduating engineers who are ready to work, and TVA's 
recent support of new nuclear reactor development. 

 
TTU Response: 
A few additional letters of support have been obtained since we submitted the 
initial ELON. These letters are included in the revised ELON. 
 

 
 

Accreditation 

▪ The proposed Nuclear Engineering, BSNE will be accredited by ABET. TTU's 

current engineering programs are already ABET Accredited. 

▪ To qualify for ABET Accreditation, at least one cohort must 

graduate. An ABET readiness review will be submitted in October 

2028, followed by a self-study report in June 2029 and a site visit 

in September 2029. 

Administrative 

structure 

▪ The proposed program will be housed in the Department of Mechanical 
Engineering, in the College of Engineering. 

 

 
Enrollment and graduation 

projections 

▪ The program anticipates enrolling 10-15 new students a year, and 

graduating 6-8 students annually, beginning in year 4. Projections are as 
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 follows: 

o Year 1: 10 enrolled, 2 attrition, 0 graduates 
o Year 2: 18 enrolled, 3 attrition, 0 graduates 

▪ Year 3: 27 enrolled, 3 attrition, 0 graduates 

▪ Year 4: 36 enrolled, 3 attrition, 6 graduates 

▪ Year 5: 47 enrolled, 4 attrition, 8 graduates 

▪ Only five years of projections are required for bachelor's 

degrees. Please revise. 
 

TTU Response: 

The five years of projections are presented in page 10 of the revised ELON. 

 

 

▪ Please list the total number of students you anticipate being 

enrolled in the Fall semester (beginning of the academic year) for 

each year. Currently, the continuing students seems to be the 

number who remain at the completion of the academic year. 

 
TTU Response: 
This information of total enrollment, new freshmen, attrition, and graduation 
each year is presented on page 8 of the revised ELON. 
 

Year 
Academic 

Year 

Projected Total 
Enrollment in 
Fall Semester 

Projected 
New 

Freshman 

Projected 
Attrition 

Projected 
Graduates 

1 2024-25 10 10 2 - 

2 2025-26 18 10 3 - 

3 2026-27 27 12 3 - 

4 2027-28 38 14 3 6 

5 2028-29 47 18 4 10 
 
 

 
 
 

Alignment with State 

Master Plan and 

institutional mission profile 

Please be more specific about the ways that this program will 
support drive to 55 goals.  
 
TTU Response: 

Support Drive to 55 Goals: 

The BSNE Program will provide new program options for students while 

embracing TTU's Strategic Plan to be responsive to the needs of stakeholders. 

This program will provide Tennessee with a skilled workforce that is prepared to 

meet the growing demand for nuclear engineers. Extensive information in this 

area is presented on page 10 of the revised ELON. 

 

▪ Governor Lee's 2023 State of the State Address includes  extensive 

investment in creating a nuclear development and manufacturing 

ecosystem. The proposed Nuclear Engineering, BSNE will create 
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partnerships that engage industry leaders, workplace managers, and 

business executives, working to identify gaps in the workforce and shape the 

curriculum. Please provide more information about these potential 

partnerships. 

 
TTU Response: 
Information on additional potential industry partnerships has been included 

on page 11 in the revised ELON. 

 

▪ Please point to specific ways that the program aligns with 

TTU's mission. 

 
TTU Response: 
More information has been included about the alignment between the 

proposed program and TTU’s mission on page 12 of the revised ELON. 

 
 
 
 
 

Student interest 

▪ 250  students  enrolled  in  TTU  college  of  engineering  programs responded to 

a surveyed about their interest in the program. When was the survey 

conducted? 

 
TTU Response: 
This student interest survey was conducted in Feb and March 2023. 

 

▪ Twenty-nine percent of respondents indicated that they were 

extremely likely to have considered majoring in Nuclear Engineering if it was 

available when they started at TTU, and 43 percent indicated that they would 

consider Nuclear Engineering as a major now. Response numbers for 

individual questions do not always add  up  to  the  number  of  survey  

participants reported in this section, please clarify the number of 

respondents to each question on the survey. 

 
TTU Response: 
As of March 27, 2023, 265 TTU College of Engineering undergraduate students 

have completed the survey. The summary of these responses includes: 

 

1. If Nuclear Engineering had been available as a major when you started at TTU, 

how likely is it you would have considered it as a major? 

• Extremely Likely: 74 (28%) 

• Very Likely: 97 (37%) 

• Somewhat Unlikely: 62 (23%) 

• Extremely Unlikely: 32 (12%) 

 

2. If Nuclear Engineering is available as a major now, how likely is it you would 

have considered it as a major? 
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• Extremely Likely: 44 (17%) 

• Very Likely: 88 (33%) 

• Somewhat Unlikely: 76 (29%) 

• Extremely Unlikely: 57 (21%) 

 

3. Considering that the majority of electricity generated in T.N. is from Nuclear 

sources, and there is only one undergraduate Nuclear Engineering program in 

the State, how important is it to have a B.S. degree in Nuclear Engineering at 

TTU? 

• Extremely Important:  147 (56%) 

• Very Important: 78 (29%) 

• Moderately Important: 32 (12%) 

• Slightly Important: 6 (2%) 

• Not Important: 2 (1%) 

This information has been updated on pages 12-13 of the revised ELON. 
 

 
 
 
 

Existing programs 

offered at public and 

private Tennessee 

universities 

▪ The only Nuclear Engineering, BSNE offered at a public university in 

Tennessee is UTK's program (CIP 14.2301). That program has an average 

enrollment of 198 students/year over the past four years. An average of 38 

students graduate from the program per year. 

▪ The proposed program will be different from UTK's program through its 

core curriculum that is focused on basic principles of nuclear energy 

production, reactor systems design, and management of radioactive 

materials, and its experiential learning focus, which will allow students to 

learn through co-ops, internships, undergraduate projects, study abroad 

programs, and service-learning projects. Please provide more  information  

about how the experiential opportunities in the proposed program differ 

from those in the current UTK program and elaborate on any 

partnership agreements that have been developed with 

companies willing to participate. 

 
TTU Response: 

More information  about how the experiential opportunities in the 

proposed program is presented on page 14 of the revised ELON. 
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Articulation and transfer 

▪ The TTP in AS Mechanical Engineering would align to the program. Have 

those students been surveyed related to their interest in the 

proposed program? 

▪ Articulation agreements are not anticipated. 
 

TTU Response: 
It is anticipated that most students in this program will be traditional high school 

graduates and current TTU undergraduate students. Transfer students can use 

Tennessee Transfer Pathways (TTP) – Mechanical Engineering to transition from 

regional community colleges to Tennessee Tech University to pursue the BS in 

Nuclear Engineering degree. 
 

Public comments 
▪ Public comments were received from UTK, which are included in the 

Appendix. Please address each concern raised in this letter. 

 

TTU Response: 

While we are excited about the potential growth in the field of Nuclear 

Engineering, we recognize that this is a highly regulated area and requires 

significant attention to detail and safety. As such, Tennessee Tech University 

intends to collaborate with academic institutions such as UTK and government 

labs such as ORNL in the state while designing and offering this BSNE program. 

This collaboration could include curriculum design and offering, faculty expertise, 

resource sharing, assessment and evaluation metrics, activities to meet workforce 

demands, etc. Preliminary discussions on these potential partnerships have taken 

place in Fall 2022 and early spring 2023.  

 

As a university, we strive to be forward-thinking and responsive to these evolving 

workforce needs of Tennessee and the nation. We will contribute to the education 

and training of professionals in this field. Please see the updates made on pages-

2, 3, 7, 8, 9, and 10 of the revised ELON. 
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Section II: Curriculum 

Provide an adequately structured curriculum that (a) meets the stated objectives of the academic 

program, and (b) reflects breadth, depth, theory, and practice appropriate to the discipline and the level of 

the degree.  The curriculum should be compatible with disciplinary accreditation and meet the criteria for 

the general education core, as well as articulation and transfer, where applicable.  
 

Catalog description 

 

The Bachelor of Science in Nuclear Engineering (BSNE) program, housed in the Department 

of Mechanical Engineering (ME), aims to educate and prepare individuals for careers in 

nuclear engineering. The BSNE curriculum is broad in scope and strongly based in the 

fundamentals essential for professional practice, life-long learning, and advanced study at the 

graduate level. It focuses on nuclear science and technologies, such as nuclear reactor design, 

operation, simulation, and maintenance, as well as nuclear energy production, radiation 

detection, and computational methods. The program also covers topics related to nuclear 

materials, security, and policies. Design being a unique element of the engineering 

profession, students’ design experience is developed and integrated throughout the degree 

program. By graduation, students are equipped for various job opportunities in industry, 

national laboratories, and graduate studies. The program emphasizes the highest standards of 

professional and ethical conduct and prepares students to tackle the complex challenges 

associated with the next generation of nuclear science and engineering. The curriculum is 

developed to meet the criteria for the institutional generation education core, ABET 

accreditation, and existing articulation and transfer pathways.  

 
 

Program learning outcomes 

▪ Provide the program learning outcomes for the proposed program. Outcomes should reflect the 

specific knowledge and skills expected for students to acquire as part of their educational 

experience in the proposed program.  

 

The following Program Learning Outcomes (PLOs) are proposed as the expected 

accomplishments of students in the first few years following graduation. The graduate of the 

Nuclear Engineering program will  
  

• excel in diverse career paths using their engineering knowledge and professional skills to 

address complex problems and make positive impacts on society.  

 

• serve their profession and the public as ethical team members and leaders with awareness 

of modern issues, commitment to inclusive collaboration, and effective communication.  

 

• practice adaptive learning, expanding and enhancing their knowledge, creativity, and 

skills through professional development, continuing education, and/or earning advanced 

degrees. 
 

It is anticipated that these PLOs will be reviewed and revised as needed at the Fall 2023 meeting 

of the ME Department’s External Advisory Board (ME EAB).  

Specifically, the PLOs are linked to the mission of the University as follows: 
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The first BSNE PLO indicates that our graduates “excel in diverse career paths using their 

engineering knowledge and professional skills to address complex problems and make positive 

impacts on society.” This is consistent with the mission of the ME Department, which is to "… 

prepare its students for productive careers in a competitive, dynamic, technologically-based 

society (in a global and regional context); will advance the knowledge of engineering principles 

and applications; and will serve the public." Likewise, the second and third PLOs “our graduates 

serve their profession and the public as ethical team members and leaders with awareness of 

contemporary issues, commitment to inclusive collaboration, and effective communication” and 

“our graduates practice adaptive learning, expanding and enhancing their knowledge, creativity, 

and skills through professional development, continuing education, and/or earning advanced 

degrees” are also consistent with the mission statement of the ME Department, as well as the 

College of Engineering mission “to prepare career-ready engineering, computing, and 

technology professionals” and Tennessee Tech’s mission of expanding opportunities and 

delivering enduring education as a STEM-focused university.  

 

Student learning outcomes 

▪ Outline the student learning outcomes for the proposed program. Outcomes should clearly state 

the specific and measurable outcomes students will display to verify learning has occurred. Every 

student learning outcome must directly align with and/or relate to one or more program learning 

outcomes. 

 
 

The Student Learning Outcomes (SLOs) for the proposed BSNE program are formulated to 

adhere to the ABET accreditation guidelines and best practices. It is expected that by the time of 

graduation, the Tech’s NE students will have demonstrated:  

 

1. an ability to identify, formulate, and solve complex engineering problems by applying 

principles of engineering, science, and mathematics. 

2. an ability to apply engineering design to produce solutions that meet specified needs 

with consideration of public health, safety, and welfare, as well as global, cultural, 

social, environmental, and economic factors. 

3. an ability to communicate effectively with a range of audiences. 

4. an ability to recognize ethical and professional responsibilities in engineering 

situations and make informed judgments, which must consider the impact of 

engineering solutions in global, economic, environmental, and societal contexts. 

5. an ability to function effectively on a team whose members together provide 

leadership, create a collaborative and inclusive environment, establish goals, plan 

tasks, and meet objectives. 

6. an ability to develop and conduct appropriate experimentation, analyze and interpret 

data, and use engineering judgment to draw conclusions. 

7. an ability to acquire and apply new knowledge as needed, using appropriate learning 

strategies. 

 

The BSNE PLOs are rather broad in nature relating to the career and professional 

accomplishments of the program’s graduates. As such, achievement of SLOs (1) through (7) is a 

necessary part of achieving the overall outcomes.  More specific linkages of PLOs and SLOs are 

indicated in Table 3 below: 
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Table 3  Mapping of Program and Student Learning Outcomes 

Program Learning Outcomes  Student Learning Outcomes 

Our graduates excel in diverse career paths using their 

engineering knowledge and professional skills to 

address complex problems and make positive impacts 

on society.  

1, 2, 4, 6, 7 

Our graduates serve their profession and the public as 

ethical team members and leaders with awareness of 

modern issues, commitment to inclusive collaboration, 

and effective communication.  

3, 4, 5 

Our graduates practice adaptive learning, expanding and 

enhancing their knowledge, creativity, and skills 

through professional development, continuing 

education, and/or earning advanced degrees.  

1, 5, 6, 7 

 
 

Academic program requirements 

▪ Include the required number of semester credit hours (SCH), courses, (course prefix and number, 

title, SCH) and any special requirements including thesis, internships, practicum, etc.  
 

 

The BSNE program will require 128 credit hours, including a minimum 32 credits of math and 

basic science courses as required by ABET Criteria for Accrediting Engineering Programs, and 

satisfy the minimum 41 credits of General Education requirements stipulated by the State of 

Tennessee. While some overlap exists with current ME courses, several new courses are being 

developed in consultation with an external subject matter expert.  The flow chart of the proposed 

program showing all courses taken sequentially from the first semester is shown in Figure 2.  

The curriculum is developed with an intent to educate a holistic nuclear engineering graduate. 

The following is a breakdown of the curriculum credit hours in different categories: 

 

 

The catalogue description, number of credits of these courses are explained in the following 

sections.  Internships/ co-op are optional, every student must complete a two-semester senior 

capstone design course sequence as part of the degree requirement. A formal approval by 

curriculum committees is being undertaken as a parallel effort to the implementation portfolio of 

the THEC application process.  

 

 

 

• English- 9 credits (English I, II, Communications) 

• Physics- 11 credits (Physics I, II with labs and Modern Physics) 

• Mathematics- 18 credits (Calculus I, II and II, Diff. Equations, and Prob. and Statistics) 

• Chemistry- 4 credits (Chemistry I with a lab) 

• Humanities and Fine Arts- 6 credits (from the approved list)  

• Social and Behavioral Sciences – 6 credits (from the approved list) 

• Engineering Courses- 71 credits 

o New Nuclear Engineering Courses- 38 credits 
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Capstone Design Experience: 

A two-semester course sequence (6 credit hours total) provide the capstone design experience for 

the proposed BSNE program. This two-semester sequence course is intended to provide a hands-

on engineering design experience which both emphasizes customer satisfaction and includes 

realistic constraints. As the capstone design experience, the course projects bring together the 

knowledge, skills, and experience students have gained in their earlier coursework, as well as 

any additional professional and industrial experiences they may have had (co-op, participation in 

student organizations and/or competitive teams, etc.).  In the capstone design courses, students 

work in teams (typically 4-6 students) on a year-long, hands-on design project. The emphasis in 

the course is not only on the design process, but also product realization that culminates in a 

functional prototype.  The design projects contain a variety of realistic constraints, such as cost; 

time; manufacturability; health and safety; codes and standards; product footprint; environmental 

impact and sustainability, and social and ethical considerations. Although every project may not 

have specified needs related to all of the public health, safety, and welfare, global, cultural, 

social, environmental, and economic factors, each project team must consider each of those 

factors and the factor’s importance and impact on the design. These projects will be tailored for 

the nuclear industry in the proposed NE capstone design courses.  

 
 

Existing and new courses 

▪ List existing and new courses for the proposed academic program including a catalog description 

and credit hours for each course. 

 

The flowchart in Figure 2 shows all courses in various color-coded format.  All new courses 

developed for the program start with prefix NE (orange colored) as shown.  Existing Mechanical 

Engineering courses are shown in green color; Mathematics in pink, English in light blue, 

Physics in purple, Chemistry in Blue, etc. The following tables (Tables 4 through 6) lists all the 

existing and new courses respectively along with credit hours, catalogue descriptions are 

included in Appendix A-1 and A-2.  
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Figure 2. Flow Chart of the Proposed BSNE Curriculum. 
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Table 4. Nuclear Engineering Curriculum- Existing Courses 

Course Name  No. of Credits 

ENGL 1010 - English Composition I 3 

ENGL 1020- English Composition II 3 

PC 2500 - Communicating in the Profess 

OR  

COMM 2025 - Fundamentals of Communication 

3 

PHYS 2110 - Calc-based Phys I 4 

PHYS 2120 - Calc-based Phys II 4 

PHYS 2420 - Modern Physics 3 

MATH 1910 - Calculus I 4 

MATH 1920 - Calculus II 4 

MATH 2110 - Calculus III 4 

MATH 2120 - Differential Equations 3 

MATH 3470 - Intro/Prob & Stats 3 

CHEM 1110 - General Chemistry I 4 

Humanities and Fine Arts -1* 3 

Humanities and Fine Arts-2* 3 

Social and Behavioral Sc -1*  3 

Social and Behavioral Sc- 2* 3 

ENGR 1110 - Engineering Graphics 2 

ENGR 1120 - Programming for Engineers 2 

ECE 2050 - Circuits and Electronics I 4 

CEE 2110 - Statics 3 

ME 2330 - Dynamics 3 

ME 2910 - Professionalism and Ethics 1 

ME 3001 - Mechanical Engr Analysis 3 

ME 3010 - Materials & Processes in Mfg 3 

ME 3023 - Measurements/Mech Sys 3 

ME 3210 - Thermodynamics I 3 

ME 3710 - Heat Transfer 3 

ME 3720 - Fluid Mechanics 3 

 *from the approved list shown in Appendix A-1  
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Table 5. Nuclear Engineering Curriculum- New Courses 

  Nuclear Engineering Courses  

NE Courses (38 credits) --Detailed Course descriptions and ABET format Syllabi for these courses 

are included in Appendix A-2. 

 

Course No. Course Name Credits Prerequisites 
NE 2110 Intro to Nuclear Engineering 3 Physics II 

NE 2120 Intro to Radiological Engg & Detection 3 NE 2110 

NE 3210 Nuclear Reactor Safety & Analysis 3 NE 2110 

NE 4110 Nuclear Engineering Lab I 3 NE2110, ECE 

2050 

NE 4120 Nuclear Engineering Lab II 3 NE4110, ECE2050 

NE 4210 Nuclear Reactor Theory & Analysis 3 NE3210, ME 3001 

NE 4220 Nuclear Reactor Dynamics & Control 4 NE4210 

NE 4310 Senior Design I 3 NE3210, NE4110 

NE 4320 Senior Design II 3 NE4310 

NE 4410 Senior Seminar 1 Senior Standing 

NE 4510 (Core Elective) Introduction to Industrial Maintenance Tech  3  

NE 4520 (Core Elective) Adv Reactors and Small Modular Reactors 3  

Technical Elective 1 Senior Elective 3  

Technical Elective 2 Senior Elective 3  

NE 4900 Special Topics in Nuclear Engineering 3 Senior Standing 

NE xxxx (New Course) Reactor Engineering 3 NE 2110 

 

List of Suggested Technical Electives. These are all existing courses 

Course No. Course Name No. of 

Credits 

ME 4260 Energy Conversion/Conservation 3 

ME 4720 Thermal Design 3 

ME 4730 Numerical Heat Transfer 3 

ME 4930 Noise Control  3 

ME 4060 Mechanical Vibrations 3 

ME 4380 Intro to Data Acq and Signal Proc 3 

ME 4620 Turbomachinery 3 

ME 4610 Steam Power Plants 3 

Other upper division (3000 and 4000 level) engineering, technology, science or 

business courses may be used with prior approval of advisor, course instructor and 

the ME department.  

3 
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Program of study 

▪ Provide a sample program of study for students completing the program full-time. The sample 

program of study should include all courses by semester and term for students to complete the 

proposed program. --- Please see Table 6 

 

Table 6. BSNE Curriculum  
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Assessment and evaluation 

▪ Identify who will be responsible for conducting program assessments and evaluations. 

▪ Provide the schedule for program assessments or evaluations including program evaluations 

associated with Quality Assurance Funding, institutional program review, student evaluations, 

faculty review, accreditation, and employer evaluation. Include copies of relevant documents, 

rubrics, or other materials in the appendices of the ENAPP. 

 

The assessment instruments and corresponding data assessment processes to be used to evaluate 

the quality of the Bachelor of Science in Nuclear Engineering program will be consistent with 

instruments and practices already in place for the Mechanical Engineering (ME) program. These 

include both direct and indirect measures.  The ME department’s Goals and Assessment 

committee consisting of four faculty members will be responsible for this activity with input 

from all department faculty.  Table 7 below shows the assessment instruments and schedule used 

in the Mechanical Engineering program, and a similar procedure will be developed for the BSNE 

program.  

 

The expertise of the existing ME faculty and expected new faculty for the NE program covers 

the breadth, depth and the level of sophistication required for today’s highly interdisciplinary 

engineering profession. All of the faculty qualifications and experience comply with SACSCOC 

(Commission on Colleges of the Southern Association of Colleges and Schools, which is the 

recognized regional accrediting body in the eleven U.S. Southern states for institutions of higher 

education that award associate, baccalaureate, master's or doctoral degrees) guidelines. 

Tennessee Tech University last went through a SACSCOC review in 2016 and, in December of 

that year, received “reaffirmation of accreditation by SACSCOC”. The next reaffirmation will 

take place in 2026. Reaffirmation does confirm that the faculty credentials do comply fully with 

SACSCOC requirements. 

 

Annual quantitative data in the form of Undergraduate Enrollment Numbers, Retention Rates,  

6-Year Graduate Rates, Post-Graduation Employment Numbers, and Post-Graduation 

Employment Salaries will be collected to measure the BSNE program’s effectiveness in 

increasing access to nuclear engineering education, student success, and career outcomes. The 

assessment instruments and corresponding data assessment processes to be used to evaluate the 

quality of the Bachelor of Science in Nuclear Engineering program for internal as well as 

external quality assurance funding, institutional review and external accreditation.  

 

The continuous improvement process is guided by a six-year assessment/evaluation schedule, 

shown in Table 7. Ongoing actions include application of the assessment instruments, analysis of 

resulting data, discussion of findings, and bi-annual presentation of outcomes. The Mechanical 

Engineering Department’s previous year’s ABET Self-Study Report will serve as a good guide 

for the new program. These include documenting the changes that have occurred within the 

program over the six-year evaluation period such as: (1) changes due to events external to the 

College of Engineering; (2) changes due to issues or events internal to the College of 

Engineering; (3) changes to the continuous improvement processes; and (4) changes directly 

informed by assessment data and/or supporting evidence.  Public access to accreditation, 

assessment, and program improvement data, including Program Educational Objectives (PEOs), 

will be provided on the Mechanical Engineering website at 

https://www.tntech.edu/engineering/programs/me/accreditation.php.   
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The outcome assessment instruments used for assessment are given below, sample rubrics 

included in Appendix B.  

 

Assessment Instruments: 

1. Alumni Survey (AS): Alumni surveys are sent to graduates of the program at one year and five years 

post- graduation. The fifteen questions on this survey occur in three sections. Section 1 (four 

questions) gathers data related to the Program Goals; Section 2 (seven questions) is used to assess 

alumni perception of ability with respect to ABET Student Outcomes; and Section 3 (four questions) 

requests text feedback on program strengths, weaknesses, suggested improvements, and open 

comments. The electronic Alumni Survey is issued annually in late fall via Machform and employs a 

0-4 point scale in Sections 1 and 2, so there is no adjustment of scale prior to combining with other 

measures. Data from the Alumni Survey informs the evaluation of each Student Outcome (1-7).  

2. Co-Op Employer Survey (CES):  For students who participate in co-op appointments sponsored 

through Tennessee Tech University’s Center for Career Development, the co-op employers are 

required to complete a formal evaluation of the performance of each student at the end of each term in 

the co-op program. For College of Engineering students, the Tech Co-op Employer Survey (CES) 

also includes program- and Student Outcome-related assessment questions. These co-op surveys are 

considered a valuable source of direct feedback from employers, providing insight into student 

performance in-process, i.e., before they graduate. The Co-Op Employer Survey employs a 5-point 

scale (1 to 5), which is then converted to the 0-4 point scale by subtracting 1 point. Data from the Co-

op Employer Survey informs the evaluation of five of the Student Outcomes (1, 3, 4, 5, 7).   

Co-op is not mandatory in the proposed Bachelor of Science in Nuclear Engineering program, but 

strongly encouraged as a vital part of the student experience. The proposed program recognizes the 

immense value of co-op in bridging academic learning with practical industry experience, thereby 

enhancing both the educational journey and future career prospects of students. About 50% of 

enrolled Mechanical Engineering students currently pursue co-ops indicating its popularity among our 

students.  

To promote co-op participation, we have already established robust partnerships with leading 

industries in the engineering field, and additional industries in nuclear pertinent fields will be added 

over time.  These partnerships not only provide diverse co-op opportunities but also serve as a 

platform for networking and potential career paths after graduation. We integrate these experiences 

into our curriculum by offering academic credit for relevant co-op placements, thus incentivizing 

students to engage in these practical learning opportunities. Additionally, our career services 

department plays a pivotal role in facilitating co-op placements, offering resources such as resume 

workshops, interview preparation, and career fairs to connect students with potential employers. 

3. External Evaluation of Senior Design Projects (EESDP): The External Evaluation of Senior Design 

Projects (EESDP) is conducted by evaluators invited from the ME External Advisory Board and from 

industry partners. These assess the Senior Design Projects and Project Presentations. The EESDP 

instrument uses the 0-4 pt. level-of-attainment scale. This instrument form has undergone three 

significant revisions, described in a later section, as part of the program’s continuous improvement 

process. Data from the External Evaluation of Senior Design Projects informs the evaluation of five 

of the Student Outcomes (2, 3, 4, 5, 7). This assessment method is currently under discussion by the 

ME department Goals and Assessment Committee for possible revision.  

4. Instructional Outcomes Faculty Assessment (IOFA): The Instructional Outcomes Faculty 

Assessment (IOFA) instrument provides a direct assessment of the level-of attainment of the students 
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in a class with regards to the Course Instructional Outcomes. The Instructional Outcomes Faculty 

Assessment is surveyed for selected courses in the curriculum. The assessment, completed by the 

course instructor at the end of each semester, consists of a detailed analysis of the extent to which the 

Course Instructional Outcomes are achieved, as evidenced by student performance on specific test 

and homework problems, and other course assignments. The IOFA tool uses the 0-4 pt. level-of-

attainment scale. Data from the Instructional Outcomes Faculty Assessment informs the evaluation of 

each of the Student Outcomes (1-7).  

5. Instructional Outcomes Student Survey (IOSS): The Instructional Outcomes Student Survey (IOSS) 

is administered to students in selected courses in the BSNE curriculum, same as for the IOFA above. 

The IOSS tool provides a pre/post self-assessment of student progress in achieving the Instructional 

Outcomes of the course. This is based on the difference between a student's perception of their level 

of knowledge for each Course Instructional Outcome upon entering a course and upon leaving the 

course. The IOSS survey is considered an indirect data source for assessment of Student Outcomes, as 

it requires a conversion through detailed mapping of a Course Instructional Outcomes to the Student 

Outcomes. The Instructional Outcomes Student Survey tool uses the 0-4 pt. level-of-attainment scale. 

Data from the IOSS informs the evaluation of each of the Student Outcomes (1-7).  

6. Senior Exit Interview Written Survey (SEIWS): The Senior Exit Interview Written Survey (SEIWS) 

is one part of the Senior Exit Interview process. Students graduating from the BSNE program provide 

self-assessment of their level of attainment of the ABET Student Outcomes, self-reporting of their 

engineering club and pre-professional activities while at Tennessee Tech, and text feedback regarding 

the BSME program and the Department. The Senior Exit Written Survey uses a quantitative 1-5 pt. 

“satisfaction” scale which is then converted to a 0-4 pt. scale for later combination with other 

assessment instruments results. The quantitative data is reviewed in conjunction with the Senior Exit 

Interview Oral Focus Groups, and the Goals and Assessment Committee summarize the qualitative 

comments. The data from the Senior Exit Interview Written Survey informs the evaluation of each of 

the Student Outcomes (1-7). 

7. Senior Exit Interview Oral Focus Groups (supporting source of evidence): The Senior Exit 

Interview Oral Focus Groups (SEIOFG) process consists of an open discussion forum of graduating 

seniors with the ME chair and associate chair. The interview serves as a valuable source of 

suggestions for program improvement, as well as a source of supporting feedback on student 

performance. After receiving the feedback from the students, continuing concerns are compiled by the 

Goals and Assessment Committee and brought to the ME faculty for further discussion and possible 

action. Full records of student commentary are stored with all other assessment records.  

8. ME External Advisory Board Feedback (supporting source of evidence): Feedback from the ME 

External Advisory Board is an important source of evidence for program improvement, guidance, and 

provides supporting evidence regarding the performance of students who are graduates of the BSME 

program. The External Advisory Board is composed of member representatives of several key 

constituency groups of the program, i.e., employers, alumni, and the professional community at large. 

Meeting minutes are kept with the other assessment data. 

Expected Level of Attainment of the Student Outcomes 

The expected level of attainment of Student Outcomes is scored with a 0-4 point level-of- attainment 

scale where each level is defined as 4 = Excellent, 3 = Good, 2 = Satisfactory, 1 = Low, and 0 = 

Negligible. Data from the assessment instruments are combined according to the evaluation plan to 

determine the final scored value each year for each Student Outcome. 

A score of 3-to-4 is the desired level-of-attainment for each Student Outcome. A score between 2-to-3 is 

cause for review by the ME Goals and Assessments Committee, with possible actions and/or continued 
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monitoring recommended to the ME faculty. A score lower than 2 requires corrective action to be taken 

by the ME faculty after review and recommendations for change by the ME Goals and Assessments 

Committee. 

Beginning Fall 2021 the ME department adopted a new plan for an overall change in process for 

assessment, evaluation, and change (AEC Plan). The two-year implementation cycle of the new AEC 

Plan, data collection and tracking and reporting on outcomes is currently underway.  Observational 

analysis from existing data collection instruments used before are being made by the members of the 

Goals and Assessment Committee as we consider modifications to current instruments into the new AEC 

Plan. The objective is to improve assessment tools and analysis procedure to collect data that are effective 

in the continuous improvement of the curriculum to attain student outcomes.  

Table 7. Schedule for Administration of Assessment Instruments and Review of Assessment 

Data for Accreditation and Continuous Improvement. 

 

Assessment Instrument 

Administration 

Schedule 

By Semester 

Review 

Schedule  

Alumni Survey (AS)  Fall Spring 

Co-Op Employer Survey (CES) 
Fall, Spring, 

Summer 
Yearly 

External Evaluation of Senior Design Projects (EESDP) Fall, Spring Yearly 

Grades Received in STEM, General Education, Writing, 

and Speech Courses  
N/A 

Mid-cycle 

review 

Instructional Outcomes Student Survey (IOSS) Fall, Spring Yearly 

Instructional Outcomes Faculty Assessment (IOFA)  Fall, Spring Yearly 

Senior Exit Interview Written Survey (SEIWS)  Fall, Spring Yearly 

Senior Exit Interview Oral Focus Groups (SEIOFG) Fall, Spring Yearly 

External Advisory Board Feedback (EABF) Fall, Spring Yearly 

 

Tennessee Tech will apply for ABET accreditation of the proposed BSNE degree.  The ABET 

Engineering Accreditation Commission (EAC) guidelines can be found at 

https://www.abet.org/accreditation/accreditation-criteria/criteria-for-accrediting-engineering-

programs-2023-2024/  

The program is being developed with courses that meet the accreditation criteria requirements.  

In addition to curricular requirements, ABET accreditation requires the creation and participation 

of Institutional Review Boards (IRB) and meeting industry specific guidelines which are allied 

with ABET guidelines for particular areas.   

The process of ABET accreditation is very rigorous.  It involves continuous data collection for 

assessing student outcomes every year to show compliance with the accreditation criteria. For a 

March 7, 2024 Academic & Student Affairs Committee Agenda and Materials - Expedited New Academic Program Proposal (ENAPP) for the Bachelor ...

90

https://www.abet.org/accreditation/accreditation-criteria/criteria-for-accrediting-engineering-programs-2023-2024/
https://www.abet.org/accreditation/accreditation-criteria/criteria-for-accrediting-engineering-programs-2023-2024/


Tennessee Tech  
BSNE ENAPP, Sep. 2023, Page 46  

new program such as this BSNE, an internal review needs to be conducted at three years into the 

program to provide feedback for the program and to prepare for the writing of program’s self-

study report. The time line of the process spans five years. At the end of the fourth year (when 

the program has graduates), a self-study report is developed and submitted with a request for a 

general review. This occurs in the fifth year. Students who have graduated in the fourth year 

could be grandfathered into the accreditation period. After the initial accreditation, following 

reviews are conducted every six years. The following diagram depicts our proposed plan for 

ABET accreditation of the BSNE program. 

 

 

Figure 3. Proposed Plan for ABET Accreditation of the BSNE Program.  
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Section III: Students 
 

Academic standards 

▪ Clearly state the admission, retention, and graduation standards, which should align with 

institutional or governing board policy. 
 

At Tennessee Tech, admission requirements for new students vary based on whether the new 

student is a freshman, transfer, or international student. The following sections describe the 

requirements for each category. 

 

Admission Requirements for Freshmen Students 

Freshmen students under the age of 21 are evaluated using the following criteria for the College 

of Engineering programs: 

 

• 3.0 high school GPA and 

• 20 ACT Composite22 and 

• ≥22 ACT Math sub-score23 and 

• completion of a college-preparatory high school curriculum.   

 

Admission Requirements for Transfer Students 

In addition to meeting the requirements for admission to the University, transfer students seeking 

admission to any College of Engineering major must have the following: 

• a cumulative higher education quality point average of at least 2.0 (excluding credit for 

remedial and developmental courses) and 

• a grade of “C” or higher in a pre-calculus mathematics course that includes a study of the 

trigonometric identities. 

 

These requirements also apply to current Tech students desiring to change their major from a 

non-engineering program such as General Curriculum to a major in the College of Engineering.  

Admission Requirements for International Students 

Because international students do not generally take the ACT or SAT exam, and those whose 

native language is not English must demonstrate proficiency, the admission process is somewhat 

different, as follows: 

• Students who can provide an ACT/SAT score follow the admission process and 

admission standards for domestic students. 

• International undergraduate applicants who have graduated from a secondary school must 

show proof of such with diploma and support documentation showing all years of high 

school course work. World Education Services provides information on these courses. 

                                                           
22 The 20 ACT Composite is equivalent to an SAT score of 1040.  
23 Exception to this sub-score requirement may be allowed for students scoring sufficiently on the 

ACCUPLACER exam. 
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• In addition, all international students whose native language is not English must have an 

official Test of English as a Foreign Language (TOEFL) score or its equivalent (whether 

another English based test or Certificate from an accredited Intensive English language 

Program). The minimum score on the TOEFL is 490 for the paper-based test, 163 for the 

computer-based test, or 57 for the internet-based test. 

 

For general admission into the university, a GPA of 2.5 out of 4.0 is required for international 

students, but the College of Engineering requires international applicants to have a 3.0 out of 4.0 

GPA for admission into any of its programs.  

Admission Process 

Applicants graduating from high school must have completed 22 credits of college preparatory 

courses that include, among other requirements, four credits of English, four credits of 

mathematics, and three units of science including laboratory science. Applicants for admission to 

freshman standing who have been enrolled at another college or university must submit official 

transcripts from each institution attended. A transfer student who has completed less than 

twenty-four transferable semester hours of degree credit (college-level courses) is evaluated 

using a combination of the admission requirements for freshmen and transfer applicants. 

 

Applications to Tennessee Tech by new students are typically evaluated within 1-2 business days 

by Admissions personnel. Decisions are based on the following procedures. 

 

• If an applicant requests a major within the College of Engineering and meets the College 

of Engineering admission requirements, the applicant is automatically placed in the 

program requested. 

• An applicant requesting a major in the College of Engineering who does not meet the 

College of Engineering admission requirements, but who meets the Tennessee Tech 

general admission requirements, is admitted into the General Curriculum program and 

placed in a General Curriculum major with a concentration in the program requested.  A 

student will remain in General Curriculum until the requirements for transfer into the 

College of Engineering are met.  

• If an applicant does not meet the general admission requirements for the University, the 

applicant may request that his or her application be evaluated using a holistic approach 

that considers personal factors other than GPA and test scores. Applications undergoing a 

holistic review are evaluated by a subcommittee of the Admissions and Credits 

Committee. The College of Engineering’s associate dean for academic affairs is a 

member of the review committee, which meets monthly or as often as needed to consider 

such applications. 

• Holistic admissions are rare but are granted when there is evidence that the applicant has 

the motivation, maturity, and background to succeed, despite not satisfying all general 

admissions criteria.  An example might be a student who does not meet the admissions 

criteria because of a single ACT sub-score, but who has a well-articulated plan to seek 

tutoring or other help needed to be successful. Students admitted by holistic evaluation 

who request a major in a College of Engineering program are admitted to the General 

Curriculum program and placed in a General Curriculum major with a concentration in 

the program requested. 
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Quality Point Average 

Tennessee Technological University expects all students to strive for the highest academic 

achievement of which they are capable. Knowing that grades, once obtained, become a 

permanent record, the University is desirous that grades truly represent student accomplishment. 

A quality point average (QPA) of 2.00 is required to be eligible for the baccalaureate degree. 

This means that a 2.00 QPA is required over all college work taken, for all courses taken at 

Tennessee Tech, and for all courses taken in the major field. 

 

Process for Evaluating Student Performance 

 

Course instructors evaluate student performance on homework, exams, projects, or other 

assessment opportunities and assign letter grades at the end of each term. Tennessee Tech uses a 

4.0 quality point scale with a grade of A equal to 4 points and a grade of F equal to 0 points.  

Although Pass/Fail grading is an option, a course passed under the Pass/Fail system is not to be 

used for credit toward a degree except under extraordinary circumstances such as during the 

recent COVID-19 pandemic.   

 

Processes for Monitoring Student Progress 

 

• Student progress is monitored by both the university through the Office of Records and 

Registration and the academic program through the student’s academic advisor. 

 

• Tennessee Tech’s Office of Records and Registration monitors student grades through 

the Banner student information system and enforces academic progress standards. When 

student grades are entered at the conclusion of each semester, the QPA is calculated and 

evaluated according to the academic retention standard. 

 

• A student who fails to meet the minimum semester QPA is initially placed on academic 

warning. Failure to improve to meet the minimum and cumulative QPA standards leads 

to academic probation, followed by academic suspension if the student fails to meet 

standards in subsequent semesters.  

 

• The University requires instructors to submit mid-term grade reports for courses in which 

freshman students are enrolled. These mid-term grades are available to students and their 

academic advisors for consideration during the designated advising week prior to 

registration for the next semester. 

 

• Students and academic advisors use Degree Works, a comprehensive academic advising, 

transfer articulation, and degree audit tool, as well as the Eagle Online (Self-Service 

Banner) registration system, to determine and monitor the students’ academic progress. 

 

• Students must meet with their advisors at least once each semester to determine their 

courses for the following term. Approval of coursework for the next semester is required 

before the student is given the PIN number required for online course registration.  

Students and advisors utilize the Degree Works degree audit tool to assist with 

determining remaining degree requirements. 
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As evidence that these processes are working, the one-year fall-to-fall retention rate for first-time 

freshmen starting in the College of Engineering was 79.4% for the 2018 cohort; for transfer 

students, the one-year fall-to-fall retention rate was 85.6%. For cohorts from 2014 through 2023, 

one-year fall-to-fall retention has improved by approximately 3% for first-time freshmen and 

more than 7% for transfer students in comparison to cohorts in the 2008-2023 timeframe. Two-

year fall-to-fall retention has improved by more than 4% for first-time freshmen and almost 5% 

for transfer students for the same periods. 

 

Course Prerequisite Enforcement 

 

The enforcement of course prerequisites is important both to student success and to timely 

progression by the student through the curriculum. This enforcement is accomplished 

automatically through the University’s course registration system (Banner™), which checks for 

required pre- and co-requisites before allowing a student to take a course. In special situations, 

pre- or co-requisite requirements may be waived for courses offered by the Department, or 

prerequisites may be allowed to be taken as co-requisites. Such exceptions can only be granted 

by the department chair or associate chair, in consultation with the student’s advisor and/or the 

course instructor, as needed. The pre- and co-requisites for all courses are periodically reviewed 

by the faculty, both individually and as a whole, to ensure that they appropriately reflect the 

background needed for a particular course. Any changes to course pre- or co-requisites must be 

approved by the department Faculty, the College of Engineering Curriculum Committee, and the 

University Curriculum Committee before appearing in the University Undergraduate Catalog. 

 

Tennessee Tech already has longstanding relationships with community colleges that have 

resulted in articulation agreements for transfer courses. With the increasing number and 

percentage of transfer students, a strategic goal of the College of Engineering for the next five 

years is to facilitate transfer student enrollment and success by developing specific 2+2 

agreements with selected community colleges.  Articulation agreements exist with public 

community colleges in Tennessee, as well as some four-year institutions who do not offer 

engineering and who have entered into 2+2 or 3+2 agreements with selected Tennessee Tech 

engineering programs. These agreements are reviewed annually and updated when courses or the 

curriculum changes. When a transfer student is admitted to Tennessee Tech, a graduation analyst 

in the Records Office evaluates the transcript from the previous institution and awards any credit 

known to be equivalent to Tennessee Tech courses by virtue of an existing articulation 

agreement or Transfer Pathway. For other courses where there is no apparent equivalent course 

here, the analyst may award elective credit in the discipline in which the course was taken in 

consultation with department chair and advisors. 

 

The process for approving in-house course substitution requests is the same as the procedure for 

the granting of transfer credit. As with transfer courses, the department Chair serves as the 

primary judge for determining equivalencies in course substitutions, consulting with the Chairs 

of other departments as needed for courses outside of the Department. The admission process for 

international transfer students is similar to that previously described for new international 

students. International transfer students may be admitted directly into a degree-granting program 

if their background and ACT Compass placement scores are sufficient to warrant such 

admission. 
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Graduation Standards 

 

A quality point average (QPA) of 2.00 is required to be eligible for the baccalaureate degree. 

This means that a 2.00 QPA is required (1) over all college work taken, (2) for all courses taken 

at Tennessee Tech, and (3) for all courses taken in the major field. 

 

The Bachelor of Science in Nuclear Engineering requires the completion of a curriculum totaling 

128 semester credit hours.   

Graduation analysts in the Office of Records and Registration verify that the graduation 

requirements have been met by comparing each student’s record with the curricular requirements 

of the student’s catalog year and the QPA requirements of the University. The catalog year for a 

student is typically the year that the student entered the university, but a student may request to 

move to a newer catalog year. 

 

All curricular requirements of the degree for the student’s catalog year must be met. Degree 

Works allows students and advisors to be aware of progress toward degree completion and to 

identify any missing courses. In addition, students must apply for graduation early in their next-

to-final semester. A graduation analyst will review a student’s progress at that point and notify 

the student of remaining requirements. 

 

Sometimes there may be valid reasons for a student to deviate from the program in the student’s 

catalog year. Approval for deviations is generally required from the advisor, the department 

chair, and the associate dean of academic affairs using one of the following forms: Substitution, 

Request for Exception to University Policy, or Request to Study at Another Institution. The 

degree audit will note these substitutions, and the Banner student information system now retains 

an electronic copy of those approval forms. 

 

Degree Name 

The degree to be awarded is the Bachelor of Science in Nuclear Engineering. 
 

 

Marketing and recruitment 

▪ Provide a plan that outlines how the proposed program will market and recruit a diverse 

population of students including underserved and historically underrepresented students and is 

aligned with the proposed implementation timeline.  
 

 

The plan for marketing and recruiting students to the BSNE program will follow the well-

established current practice for recruiting students including minority students to other programs 

in the College of Engineering (CoE) at Tennessee Tech. These include several community 

outreach and high school outreach activities conducted throughout the year by the Office of 

Admissions, and Office of Diversity Affairs. The CoE Clay N. Hixson Student Success Center 

offers outreach opportunities to local high school students some of which are described at  

https://www.tntech.edu/engineering/pre-college-programs/index.php.   

Although the Tennessee Tech admissions office handles all freshman admissions, the CoE will be 

proactive in recruiting students to the proposed BSNE program. We seek to recruit a diverse 

student body that reflects community diversity and addresses the state’s need to increase access to 
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higher education for historically underrepresented and economically disadvantaged students. The 

College of Engineering’s explorations in engineering and computing summer camp 

https://www.tntech.edu/engineering/pre-college-programs/eec.php is a great opportunity to attract 

students from underrepresented ethnic and cultural groups and those that will be first-generation 

college students.  

In addition, we will follow a multipronged approach in our recruiting some of which are: 

o Develop brochures and a website for advertising the new program.  

o Send emails and materials to students in local high school schools and colleges. Provide 

information that will help students in their decision-making process.  

o Determine a “network” of connections within the local high schools and community 

colleges with particular emphasis on underrepresented populations.    

o Identify students that are the best "fit' to this program and develop "pipelines" with 

colleagues at these institutions for new student referrals. 

o Contact targeted students via telephone. 

o Host an evening or weekend orientation for prospective students.  

o Advertise the program during freshman orientation and Tennessee Tech’s Preview Day 

in October, and Spring Showcase in March.  

o Advertise the program during the homecoming football, sporting and other college fair 

events. 

o Use Facebook and other social media to advertise the program. 
 

 

Student support services 

▪ Provide an overview of student support services that will be available to students in the proposed 

program (e.g., academic advising, tutoring, internship placement, career counseling, or others). 

▪ Describe how the proposed program will ensure student success for all students, especially 

underserved and historically underrepresented students. 
 

Since the BSNE program is proposed to be housed within the ME Department in the College 

of Engineering, the student advising procedure that is currently used in the University, College 

and ME Department will be followed.   

 

Student advising is also a very important priority to the University for student success. 

Evidence of this commitment can be seen in the University’s new "Launchpad,” which sets 

out the institution’s priorities and actions for the next few years. The Launchpad Student 

Success Center is the one-stop-shop for freshman and undeclared student advising, transition 

assistance, and academic and personal support at Tennessee Tech. The team is dedicated to 

helping new students adjust to college life, navigate their first year on campus, and supporting 

their transition into their academic program of study.  

 

The advising of new freshman begins in the summer prior to the student’s entrance term with 

participation in a SOAR session (Student Orientation, Advising, and Registration) conducted 

by the University Launchpad and the department.  Offered multiple times during the summer, 

the SOAR sessions enable students and parents to come to campus for a day-and-a-half to meet 

with their advisors and register for classes, as well as a number of other related activities and 

events.  
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At the SOAR session, incoming students will be informed about the Reinforce Advanced Math 

Placement (RAMP) Program, an academic bridge program. This program includes structured 

math and engineering preparation activities combined with structured social and cultural events 

to help students gain the skills and confidence needed for success in college. It helps freshmen 

advance their math readiness prior to the Fall term and potentially test into a higher math course 

via the ACCUPLACER test, and graduate earlier than initially anticipated. 

 

The advising at SOAR and throughout the rest of their freshmen year is done by dedicated 

advisors assigned at the college level by Launchpad who serve as Freshmen Advisors for all 

engineering majors. These advisors have in-depth knowledge of issues related to freshmen 

advising, including such things as General Education requirements, AP & ACT course credit, 

and mathematics course requirements. Upon reaching their sophomore year, each student is 

then assigned (based on the initial of their last name) a college academic advisor for their 

remaining years in the undergraduate program.  

 

At the college level, student advising is seen as an important area to student retention and 

success, key elements of the College of Engineering’s Strategic Plan. As part of the College’s 

commitment in this area, the "Clay N. Hixon Student Success Center" was created in the 

2012-2013 academic year. The Center currently has a full-time Director, several academic 

advisors provide academic advising, support, encouragement and resources to help our 

students as they work toward reaching milestones on the way to becoming professional 

engineers.  

 

Students meet with their advisors at least once a semester, as advisors must approve courses 

that the students wish to take the next term.  College staff members assist with the gathering 

of information and preparation of advising materials, the approval of course selection forms, 

substitution forms, course adds/drops, and senior electives requiring the signature of a faculty 

member. Further details on advising and academic resources for engineering students are 

available at 

https://www.tntech.edu/ssc/advisingresources.php  and 

https://www.tntech.edu/ssc/engineering/resources.php. 

 

Career advising and mentoring is done through several means. The individual faculty 

advisors counsel students about career paths, co-ops, and employment opportunities. In 

addition, faculty also discuss this in their lectures; and there is a dedicated lecture on career 

guidance, resume writing, and interview skills in the Professionalism and Ethics course. 

Tech’s Center for Career Development also conducts regular seminars and workshops every 

semester as part of a professional development seminar series in cooperation with the 

College of Engineering. 

A Peer Tutoring program is available by appointment and as a drop-in service, providing 

individual and small group tutoring to students offered by the CoE Clay N Hixon Student 

Success Center. Trained peer tutors assist students in improving academic achievement by 

meeting with them on a regular basis to clarify learning problems, work on study skills 

through coaching, and assist the student in becoming a successful, independent learner. Other 

assistance might include reviewing class material, discussing the text, predicting test 

questions, formulating ideas for papers, or working on solutions to problems. The Center for 

Career Development ( https://www.tntech.edu/career/students/index.php )is the university’s 
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centralized career planning and development and student recruitment center. The center 

connects students and alumni with employers by offering Career Readiness Certificates, 

hosting workshops, conducting on-campus interviews, annual career fairs, and coordinating 

the cooperative (Co-op) education program, which provides students with real-world work 

experience in their chosen major. The center hosts a variety of programs to help students for 

career readiness. The workshops, career fairs, and employer engagement events conducted by 

the center provide students the opportunity to develop skills needed for a co-op, internship, 

part-time job, and first employment after graduation.  

Tennessee Tech is committed to a supportive environment for all students, staff and faculty. 

As stated in the university’s strategic plan, “Tech Tomorrow,” we are dedicated to providing 

a welcoming community, as well as a campus size and atmosphere that fosters personal 

attention and fit. Students in the proposed BSNE program will have access to all of the 

resources, including but not limited to the student organization such as Society of Women 

Engineers, National Society of Black Engineers, Society of Hispanic Professional Engineers, 

All Ladies in Civil Engineering, Women in Computing, Women in CyberSecurity, Engineers 

Without Borders, University Intercultural Affairs etc. 

The Intercultural Affairs Office promotes personal, cultural, social, and academic growth and 

development of students from underrepresented populations and encourages opportunities for 

all students to engage with others across differences by way of dialogues, informal 

interaction, and programs in alignment with the goals of the Student Affairs Division and the 

Tech Tomorrow Plan. The vision of the Intercultural Affairs Office is a campus where all 

students are able to perform, both in perception and reality, at their highest potential because 

of an atmosphere that invites and appreciates diversity of ethnicity. Empowering women and 

promoting underserved and historically underrepresented students at the university, the 

Women’s Center provides leadership, support services and special events to educate and 

enlighten the campus community. The Women’s Center houses a library of books and 

literature related to women’s issues and hosts a regular book club meeting. Support groups 

and awareness events are held by the center throughout the year. Tech students make the 

world a better place through service learning projects in the campus community and beyond. 

Service-Learning is a resource for students interested in being involved in service projects 

and for connecting students with community partners. Tech students volunteer their time and 

efforts to support a wide range of causes and community events.  In addition, the Tennessee 

Tech’s Honors Program (https://www.tntech.edu/honors/) is available for intellectually 

ready, open-minded students who want to stretch their individual strengths, both within and 

beyond their academic field. The Honors Program offers a dynamic combination of research, 

leadership, civic engagement and service, communication, team-building, and committed 

cultural understanding within a community of learners. 

 

Section IV: Instructional and Administrative Resources 

 

Since Tennessee Tech already has well established engineering programs with associated 

infrastructure including classrooms and laboratories, new resources and student support services 

to support the proposed BSNE program are tied to recruiting new faculty and purchasing new 

equipment to support related laboratory courses.   
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Faculty resources 

Current and anticipated faculty resources should ensure a program of high quality.  The number and 

qualification of faculty should meet existing institutional standards and should be consistent with external 

standards.   
 

Current faculty 

▪ Using the 8. Current Faculty Roster table, list the name, highest degree, rank, and primary 

department, full-time or part-time status, and percent of time to be devoted to the proposed 

program. If the proposed academic program is at the graduate level, designate graduate faculty 

status with an asterisk (*).  

▪ Please identify the faculty member who will have direct administrative responsibilities for the 

proposed program as “PD” after the faculty member’s name.  

 

Currently, mechanical engineering has 17 faculty members. Out of these, four faculty having 

expertise in Energy, Thermal Science and Fluid Mechanics will contribute by teaching courses in 

the proposed program to the extent possible when students enroll in existing ME courses.  Other 

faculty will also be available for advising students in the Capstone Senior Design projects as 

topical experts as needed. All of the ME faculty have adequate credentials including a terminal 

degree (Ph.D.) that meet SACSCOC and ABET requirements for faculty qualifications. We 

anticipate that four new faculty members and a lab engineer will join the department and play 

major roles for the proposed program. Therefore, the current and anticipated faculty will provide 

a sufficient number of faculty for the proposed program 

Table 8. Current Faculty Roster in ME Department 

Current Faculty Roster 

Faculty Name 
Highest 

Degree 
Rank 

Primary 

Department 

Full-time or 

Part-time 

 % of Time 

Devoted to 

Program 

Ethan Languri PhD Assoc Prof Mech Engg FT 10 

Andy Pardue PhD Senior Lecturer Mech Engg FT 10 

Mohan Rao-PD* PhD Prof. and Chair Mech Engg FT 10 

Ahmad Vaselbehagh PhD Assoc Prof Mech Engg FT 10 

Penz Zhang PhD Assistant Prof Mech Engg FT 5 

 

*Will serve as PD till the NE director is recruited 

 

Anticipated faculty 

▪ Using the 9. Anticipated Faculty and Instructional Staff table, list the additional faculty likely 

needed during the next five years for successful implementation of the proposed program. For 

each proposed faculty hire, provide full-time or part-time status, anticipated salary (excluding 

benefits), anticipated start date, and any pertinent comments. 
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Table 9. Anticipated Faculty and Instructional Staff 

Anticipated Faculty and Instructional Staff 

Faculty Rank or Job Title  

Full-time 

or Part-

time 

Anticipated 

 Salary 

Anticipated  

Start Date 
Comments 

Director of Nuclear 

Engineering 

FT $150-160K August 2024 Nationwide search for a 

founding director of NE 

will be conducted during 

2023-24 academic year. 

Assistant Professor FT $100-110K August 2025 Nationwide search will be 

conducted during 2024-25 

academic year. 

Assistant Professor FT $110-120K August 2026 Nationwide search will be 

conducted during 2025-26 

academic year. 

Lecturer of NE FT $90-110K August 2025 Nationwide will be 

conducted during 2023-24 

academic year. 

 

Non-Instructional staff 

▪ Using the 10.  Anticipated Non-Instructional Staff table, list the additional Non-Instructional Staff 

needed during the next five years for successful implementation of the proposed program. 

For each proposed non-instructional hire, provide full-time or part-time status, anticipated salary 

(excluding benefits), anticipated start date, and any pertinent comments. 

 

Table 10.  Anticipated Non-Instructional Staff 

Anticipated Non-Instructional Staff 

Job Title 

Full-time 

or Part-

time  

Anticipated 

 Salary 

Anticipated  

Start Date 
Comments 

Lab Engineer for NE FT $80-90K August 2024 Nationwide will be 

conducted during  

2023-24 academic year. 
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Section V: Institutional Capacity to Deliver Proposed Program 
 

In assessing institutional capacity to deliver the proposed program, provide a narrative explanation of 

existing and needed resources. Additionally, provide the cost projections for one-time and recurring 

expenditures in the Estimated Costs to Deliver the Proposed Program table below. Please note: the 

narrative must align with the projected costs provided in the Estimated Costs to Deliver the Proposed 

Program table.  

 

Accreditation 

▪ Describe any costs associated with regional and/or programmatic accreditation during the 

planning and first five years for successful implementation of the academic program. 

 

The BSNE program will seek ABET accreditation as soon as the transcripts of the first cohort of 

graduate are available, on or around May 2028. An on-site visit during Fall 2028 will allow the 

assigned accreditation review team to assess factors that have been adequately described in 

written form in the self-study report due July 1, 2028. On-site visits are conducted for an initial 

accreditation review, for a regularly scheduled comprehensive re-accreditation review, and for an 

interim visit review. The typical minimum review team size is three members; one team chair 

and two program evaluators (PEVs) for a single program visit. The base fee for a single program 

review is $3700 plus travel expenses for the visiting team (approx. $6000). The BSNE program 

will also be included in Tennessee Tech’s next reaffirmation of its SACSCOC (Southern 

Association of Colleges and Schools Commission on Colleges) accreditation to award 

baccalaureate, master’s, specialist, and doctoral degrees. This reaffirmation is scheduled for 

2026. The annual Institutional Effectiveness (IE) reports (for AY 24-25 and 25-26) for the BSNE 

will support and facilitate planning and assessment at the departmental level. Campus Labs 

software is being used as a repository for student learning and program outcomes, assessment 

results, and modifications aimed at continuous improvement. There is no additional cost 

involved for the SACSCOC reaffirmation.  

 
Consultants 

▪ Provide a summary of anticipated consultant needs and associated costs during the planning and 

first five years for successful implementation of the academic program. 

 

Dr. Belle Upadhyaya, a recently retired eminent professor of Nuclear Engineering from the 

University of Tennessee - Knoxville is being hired as an external consultant for the program 

development, including advising concerning the new curriculum, laboratory development and 

serving as a sounding board for advice for the future direction and trends for renewable energy in 

the country, including nuclear technology. The anticipated initial cost for this is $8k followed by 

annual retainer fee of $5k for the first five years.  

 
Equipment 

▪ Assess the adequacy of the existing equipment available for the proposed academic program.  

Include physical equipment, computer facilities, special classrooms, etc. 

▪ Describe additional equipment needed during the planning and first five years for successful 

implementation of the academic program. 

 

Tennessee Tech is pleased to announce that funding in the amount of $3,000,000 to purchase 

laboratory equipment, supplies, technology, and software licenses to establish its proposed 

Bachelor of Science in Nuclear Engineering (BSNE) program has been secured from the United 
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States Department of Education through Congressional appropriations. The equipment and 

technology purchased through this Congressionally directed funding will equip the necessary 

laboratories as the university launches the program, as well as support industry collaboration and 

innovation. The BSNE program curriculum and its supporting equipment and technology will 

also support the state’s need for a vibrant nuclear and associated supplier industries economy 

while growing the renewable and sustainable energy and manufacturing sectors. It will support 

the growth requirements for Tennessee Valley Authority (TVA), Oak Ridge National Laboratory 

(ORNL), Consolidated Nuclear Security (CNS), Y-12 National Security Complex, and other 

agencies. Graduates of the program will benefit from the increased depth and breadth of the 

program made by possible by the availability of next-generation technology, as well as emerging 

areas in embedded security, end cycle nuclear reclamation and reprocessing, mathematical 

modeling, and electronic controls as the industry moves toward increased demand for safe 

nuclear energy. 

  

The equipment and technology also create new opportunities for education and research 

collaboration with additional engineering and science programs with the university; sustains 

interdisciplinary projects among students in mechanical engineering, mechatronics, electrical and 

computer engineering, computer science and cybersecurity, and more; and facilitates research 

innovation with industry partners. These synergistic efforts will lead to national recognition for 

Tennessee Tech in many facets of nuclear engineering. 

 

With the appropriate state-of-the-art equipment and lab facilities, students will be “learning by 

doing” from day one with hands-on experiences combined with practical skills so that they are 

career-ready by the time they graduate from the program. The requested funding for equipping 

nuclear engineering laboratories is critical to students’ success and the program's viability and 

sustainability. The complete list of new equipment to be purchased is given in Appendix C-1.   

The required equipment and laboratories listed below will support the new nuclear engineering 

program: 

 

Nuclear Radiation Measurements and Spectroscopy Laboratory. This laboratory is designed 

to have 15 experiment stations, each equipped with survey meters, alpha probes for alpha 

radiation detection, beta probes for beta radiation detection, gamma probes for gamma radiation 

detection, neutron search probes to detect the presence of gamma radiation, and neutron dose 

probes for neutron dose measurement. Instruction will include contemporary radiation detection 

theory and experiments with high-resolution gamma-ray spectroscopy, solid state detectors, 

neutron detection, and conventional gas filled detectors. In addition, the laboratory will be 

equipped with basic and advanced lab kits to support the experiments. These instruments will be 

purchased from Mirion Technologies (Canberra) Inc, or similar vendor.   

  

Neutron Science Laboratory: This laboratory will support experiments that advance 

knowledge, understanding, and applications of neutron science, particularly in developing 

radiation detection materials, devices, and systems. The neutron generator in combination with 

heavy iron targets will be used to induce fission and mimic the reaction inside the fuel cell. The 

fission products and the effects of the fission can be studied using High Purity Germanium 

(HPGe) detectors. The Deuterium-Deuterium Neutron Generator and Pulsed Neutron Generator 

will be purchased from Adelphi Technology, or similar vendor. 
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Augmented Reality/Virtual Reality Laboratory: As AR/VR technology has increased in 

prevalence, the nuclear engineering program can offer unique and interdisciplinary learning 

opportunities in data visualization. Using head-mounted devices to display data as holographic 

impressions, students can visualize radiation fields and radioactive sources. 

 

In addition to the new equipment, some existing equipment owned by the ME Department that is 

currently used in Fluid Mechanics, as well as in the Measurement and Instrumentation and 

Energy Systems Laboratories will also be available for use by the BSNE students. A complete 

list of currently available equipment is given in Appendix C-2.  
 

Information Technology 

▪ Describe current information technology resources available to support the program. 

▪ Describe additional information technology acquisitions needed during the planning and first five 

years for successful implementation of the academic program. 

 

The College of Engineering at Tennessee Tech has a variety of computing facilities available for 

the proposed BSNE program. Tennessee Tech offers numerous computer labs for use across 

campus for teaching and general student use, and faculty can reserve some of these laboratories 

for teaching classes.  A list of campus computer labs is available at 

https://its.tntech.edu/display/MON/Computer+Labs. Labs such as the Library Learning 

Commons are open for general use during business hours and allow students to check out laptops 

and other items for temporary use. Some labs are restricted for the use of students within a 

particular college or discipline. For example, the computer lab in Brown Hall 207 is restricted to 

students in the College of Engineering. Two labs on campus are normally open for 24-hour 

access. The primary role of university laboratories maintained by Information Technology 

Services (ITS) is to provide fixed computing resources hosting software that is prohibitively 

expensive or difficult to configure for the end user. 

 

The university’s ITS provides and supports traditional desktop laboratories, but also a range of 

other opportunities for accessing software and storage space, along with technology assistance, 

as follows:  

 

• TechAnywhere virtual desktops provide on- and off-campus access to a computer 

environment similar to those found in campus computer labs. This environment is divided in 

desktop pools. In addition to the Anywhere Computer Lab pool, a student’s class enrollment 

may grant access to additional pools with specialized software.  

 

• Tennessee Tech’s secure wireless network for students, faculty, and staff is known as 

EagleNet. During the past six years, network access has been significantly enhanced in both 

bandwidth and reliability. During the COVID-19 campus closure, ITS increased outdoor 

wireless coverage for EagleNet for students who may not have had a good internet 

connection at home but could come to campus. This allowed students to remain in their cars 

or outdoors in a socially-distanced setting and still take advantage of campus wi-fi.   

 

• LabDrive is a file storage space available for faculty, staff, and students using any computer 

lab on campus. This storage provides up to 5GB of space, and is available from any desktop, 

laptop, or virtual (VDI) lab computer. It provides temporary storage only.  
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• TECHcheck on the main floor of the Volpe Library offers a technology checkout service for 

currently-enrolled Tech students. Laptops, projectors, and other technologies are available 

for checkout at TECHcheck and may be used for the purposes of study, work, and research.  

 

• The myTECH HelpDesk offers first-level (Tier 1) IT services to the Tennessee Tech 

community. These services include password resets for Banner SSB (Eagle Online), Banner 

INB, and e-mail accounts; network connectivity troubleshooting; general technology 

knowledge base; student PC Service, i.e., general assistance with computer-related issues for 

students currently enrolled at Tech; Scantron exam grading; and Tier 1 support for Tech-

owned faculty and staff devices. Access is available by e-mail and telephone. A chat service 

is available during normal business hours. 

 

• Lab Patrol is part of the Tier 1 services of ITS. Student Lab Patrol workers are tasked with 

maintaining the cleanliness and presentability of the university’s computer labs. They 

monitor lab supplies such as printer toner, paper, and other consumables, as well as clean 

desks, sanitize computer peripherals, straighten chairs, and perform similar tasks.  

 

• Tech provides a High-Performance Computing cluster and a staff member to support it.  The 

staff member assists faculty and students on the use of the cluster, especially with ensuring 

that the cluster is used both efficiently and equitably across units that wish to use this 

resource. The staff member also provides short courses and other informal learning 

opportunities that assist with optimal use of the cluster. 

 

• LinkedIn Learning is an online learning portal offering video courses in multiple fields. It is 

available for free to all Tennessee Tech faculty, staff, and students.  

 

• Students can download a free copy of Microsoft Office as well as Windows 10. Faculty, 

staff, and students can also install Office 365 to work from home. Other software and 

hardware can be purchased at a discount.   

 

The ME and Electrical and Computer Engineering Departments share Brown Hall 207, now 

equipped to support virtualized graphic intensive applications such as Hyperworks, Inventor, 

SolidWorks, and 10 CAD-ready workstations.  In addition, other university facilities maintained 

by ITS such as the Cornerstone Labs (CLEM 303A, B, and C) in Clement Hall (each with an 

average of 30 PCs), and the Volpe Library with nearly 200 computers/laptops, provide 

computing resources to all campus students. The Volpe Library resources include an equipment-

checkout option as described above. 

 

The software available in the computing facilities varies depending on the discipline; but for 

computer facilities used by multiple disciplines, the standard deployment includes Abaqus, 

Absoft, Fortran, ANSYS, AutoDesk, COMSOL, Fluent, Hyperworks, Tohee, VMD, Gambit, 

LabVIEW, Maple, MathCAD, Matlab, MS Office, MS Project, MS Visio, MS Visual Studio, 

Minitab, ProEngineer, PuTTY, Python, Ruby, SAS, SPSS, TeX Live, and others. 

 

The College of Engineering employs three technical specialist personnel with IT-related 

backgrounds who work with ITS, college faculty, graduate students, and R&D engineers in the 

College to provide computer/software support to the departments and programs in terms of 

computing needs and requirements.  
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Library resources 

▪ Provide an overview of the current library resources available to support the proposed program. 

This might include a summary or listing of the appropriate monographs, serials, databases, and 

online resources that are held by the campus or college libraries to support the proposed 

program.  

▪ Describe additional library acquisitions needed during the planning and first five years for 

successful implementation of the academic program. 

 

The 105,000 square foot Angelo and Jennette Volpe Library at Tennessee Tech has a number of 

services to support academic programs. The Volpe Library is regularly open 98 hours per week 

and keeps extended hours during projects week and final examinations week each semester.   

 
Volpe Library Organization  

 

The main (second) floor of the library is the Learning Commons area, which has a café, 

computers, group study rooms, open study space, current periodicals, printing, scanning, 

classroom space, research help, circulation, and the ITS myTech Helpdesk. The first floor of the 

library houses Tech’s Archives and Special Collections, additional classroom space, more group 

study rooms, and the TLC (Testing and Learning Center).  

 

The third floor houses the majority of the library’s print collection, and the electronic collection 

is available online from anywhere. Also available on the third floor is the Learning Support 

Program, which offers classroom support for students who need assistance in developing their 

skills in math, reading, and writing. Students who require learning support in two or more classes 

also take a Learning Strategies course in order to facilitate student success.  

 

Finally, as mentioned above, the Volpe Library provides group study rooms. Currently, there are 

15 rooms for student use, all of which can be reserved through Dibs, the online reservation 

system. Twelve are small rooms on the main floor that seat up to six people. All study rooms 

have whiteboards, and seven have monitors mounted on the wall that allow a laptop hookup.  

The other three study rooms, two on the first floor and one on the third floor, have tables, chairs, 

and whiteboards. One of the study rooms on the first floor is the size of a regular classroom, and 

the other is the size of a 15-seat conference room. The third-floor study room is the size of a 20-

seat conference room.  

 
Library Collections and Related Services  

 

The Volpe Library offers access to approximately 276,000 physical book and 294,000 electronic 

book titles. The library also has over 88,000 print and electronic magazines, journals, and 

newspaper titles. As a selective depository for U.S. government publications, the library receives 

materials from various government agencies. There are over 35,000 bound volumes of 

government publications and approximately 4,000 maps. An increasing number of online 

databases offer on-campus and off-campus access to magazines, journals, and e-books, many 

with full text. Students needing help finding resources, print or electronic, can make 

appointments online to meet with a librarian.   

 

Like most university libraries, the Volpe Library has transitioned from a focus on providing on-

site resources to an approach of enabling access to online resources. Numerous online databases, 
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along with e-journals and government publications, are available from the library’s website. 

(Please see https://www.tntech.edu/library/databases.php.)   

  

EagleSearch is the Volpe Library’s one-stop search service for resources. Available from the 

library’s homepage, it searches most of the Volpe Library databases for journal articles, books, 

and conference proceedings. Every Tech student has an account that allows searches and results 

to be saved, and the search capability is integrated with inter-library loan and RefWorks.    

Interlibrary loan is a free service for the Tech community to find and access full-text resources.  

Resources requested are delivered within two to three days, if digital, to the requestor’s account 

and provide PDF file access. Through the inter-library loan program, students and faculty have 

easy access to the holdings of most of the libraries in the United States and Canada, as well as a 

few libraries in other countries.  

 

RefWorks is an online citation management software system provided to Tennessee Tech 

students and faculty. These systems allow access to the library’s holdings and electronic 

resources from on- and off-campus locations.   

 

Tennessee Tech has partnered with several libraries that augment the library resources on 

campus. Students and faculty have access to the libraries of the University of Tennessee at 

Knoxville and a reciprocal borrowing program for faculty with Vanderbilt University, located in 

Nashville. Tech’s faculty build most of the library’s collection by making purchase requests to 

the library tailored to fit their instruction and research needs. Faculty may submit requests either 

directly to the library online, or through their departmental liaison. Final decisions on purchases 

are made by the Volpe Library staff. The funds available for this purpose are sufficient to cover 

all faculty requests of this type.   

 
Testing and Learning Center (TLC) 

 

The TLC area on the first floor of the Volpe Library is for examinees to take class exams, make-

up exams, standardized tests, exit exams, major field tests, placement tests, and other proctored 

exams. Students schedule exams online, and all types of exams are administered simultaneously. 

The testing area facilitates both paper and computer-based exams.   

 

The TLC also runs the university’s tutoring program, which offers free, peer tutoring both in-

person and online. Tutors help students understand course material, answer questions, and offer 

suggestions for studying and learning. Students can schedule tutoring appointments online for 

any class/subject, writing help, resumes, test preparation, and study skills.  

 
Center for Innovation in Teaching and Learning (CITL) 

 

The Volpe Library is also the home of the Center for Innovation in Teaching and Learning, 

which offers comprehensive support for the design and evaluation of courses. The CITL helps in 

four specific ways, as described below.  

 

• Teaching and Learning  

Faculty can work with a trained teaching and learning expert to communicate learning 

outcomes, create instructional activities, and construct assessments in significant and 

transformative ways. Faculty can request to have the CITL conduct a Small Group 
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Instructional Diagnostic for their course, which is a well-established interview tool used 

to gather information from students about how they are learning. As part of this suite of 

services, faculty can also request guidance on developing and implementing a 

Scholarship of Teaching and Learning (SoTL) project for one or more courses. SoTL is a 

form of inquiry in which faculty closely and critically explore student learning in order to 

improve their courses and to share their insights more broadly.   

 

• Instructional design  

The CITL also offers instructional design services specializing in online course and 

program development, design, and engagement. Services offered include coordination of 

new online course and/or program development and design; updating existing online 

offerings to increase engagement; recommendation or examination of Open Educational 

Resources (OERs) for use in online offerings; incorporating/increasing the use of iLearn 

into existing blended, hybrid, or in-person courses; and assistance with integration of 

supported technologies in collaboration with our technology specialists.   

 

• Instructional Technology   

Instructional Technology services support and train faculty in using software and 

equipment in the classroom from development to teaching and managing a class. They 

also offer individual consultation and assistance on supported software.  

 

• TN eCampus Support   

CITL also supports students in TN eCampus courses in areas such as answering general 

information inquiries, issuing permits, proctoring exams, and providing assistance with 

course-related issues. More information about TN eCampus courses and student 

resources is available at https://tnecampus.info/.  

 
myTech Helpdesk and TECHcheck 

As previously noted, the myTech Helpdesk is the first level of ITS support for students, faculty, 

and staff. It is located in the east wing of the Volpe Library’s main floor and is staffed by a 

manager and three Tier 1 support agents. Located with the helpdesk is the TECHcheck 

technology checkout service.    

 
Other Resources in the Volpe Library 

In addition to all of the resources previously discussed, other resources located in the Volpe 

Library are available for students and faculty.  

 

• iCUBE  

Tennessee Tech’s iCube is a place where students and faculty “imagine, inspire, and 

innovate” (i3). The goal is to provide creative solutions to traditional problems through 

marketing, training, website and app development, public policy campaigns, and the 

application of emerging technologies, such as virtual reality.   

 

• iMakerSpace  

The iMakerSpace is a university-wide, student-centered space under the leadership of the 

Colleges of Engineering and Business. The iMakerSpace serves as a focal point on 

campus to provide training, service, partnership, research, and evaluation in innovation 

and entrepreneurship to all disciplines. The iMakerSpace encourages interdisciplinary 
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teams and provides support and training to extend innovation and entrepreneurship 

activities into research and the classroom.   
 

Marketing 

▪ Outline any anticipated costs associated with the marketing for the proposed program during the 

planning and first five years. 

 

It is anticipated that the proposed new BSNE program will be marketed by Tenness Tech’s 

Office of Undergraduate Admissions with dedicated staff and the Office of Communications & 

Marketing (OCM). The OCM consists of a variety of teams and individuals that are available for 

help. The OCM reports to the Division of Enrollment & Communication and supports the 

communication and marketing needs for campus and community. There may be some minimal 

cost (approx. $10k over first 5 years) associated with print material (brochures and flyers) for the 

program that can be covered by the College of Engineering and ME Department operating 

budget.  
 

Facilities 

▪ Describe facilities that will support of the proposed program. For existing space and facilities, 

briefly describe the type(s) of space and facilities (e.g., a listing of the number and types of 

classrooms or labs, student offices or spaces, etc.).  

▪ For new or renovated facilities, clearly outline them and include the amount and type of space, 

costs identified, and source(s) of funds to cover costs. 

 

The Mechanical Engineering Department is located in Brown Hall where the majority of faculty 

offices for the department are also located. A total of five classroom spaces are directly 

controlled by the ME Department for instructional purposes, with class size dictated by fire code 

limits. Each classroom space is multimedia-equipped with a computer, projection equipment, and 

DVD player. In addition, the University purchased classroom-scheduling software called "EMS" 

(Event Management Software) is available to assist in finding and scheduling available 

classrooms on a campus-wide basis. Overall, classroom space and quality are more than 

adequate for the proposed new program 
 

Table 11. Brown Hall Classroom Space 

Room Description 

Seating 

Capacity Sq. Ft. 

BRWN 236 Classroom 40 802 

BRWN 237 Classroom 52 909 

BRWN 241 Classroom 36 754 

BRWN 307 Classroom 36 774 

BRWN 315 Classroom 40 1160 

Total: 4399 

 

The BSNE labs will be located in the Lab Science building (LSC). The following rooms have 

been assigned for this program.  

• NE Labs – LSC Room 2306, 2307, 2308, 3111 (Total: 1649 SFT) 

• NE Faculty Offices – LSC Room 2302, 3315, 3318 (Total: 384 SFT) 
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The need for more classroom space will be much better met in the near future with the addition 

of modern classrooms and learning studios in the new engineering building slated to open in 

August 2024.  

 

Tennessee Technological University is building a new 60,000 net-assignable square foot (NASF) 

building for the College of Engineering, with the anticipated occupation data set for August 

2024. This new building is a student-centered, interdisciplinary space used by all departments in 

the College of Engineering, comprising more than one-quarter of students at Tennessee Tech. 

This Ashraf Islam Engineering Building is being programmed around the concept of intelligent 

infrastructure, along with open, flexible, and reconfigurable spaces to promote multi-purpose use 

and collaborative learning. The building will include large-capacity classrooms to foster efficient 

use of resources and facilitate students’ timely completion of degrees. The building will be 

designed to facilitate hands-on learning through maker-spaces and industry-linked design project 

spaces. The "smart building" will itself serve as both an instructional and a research laboratory 

with sensors embedded to collect information from all building systems. The additional space, in 

combination with the intelligent building design, will facilitate growth in research and instruction 

in engineering fields related to smart technologies, especially artificial intelligence, autonomy, 

nuclear and security – topics that will be critical to industry and government for decades to 

come, as smart technologies change the way humans live, work, and interact with devices, 

infrastructures, and vehicles. These areas build on Tennessee Tech’s existing strengths in 

engineering and cybersecurity, as well as ME’s new Nuclear Engineering, Vehicle Engineering 

concentration and curricula, and research related to smart technologies. The Smart Engineering 

Building will facilitate increases in engineering enrollment and degree attainment, enhance 

research and workforce development, and serve the educational and workforce needs of 

Tennessee. 

 

Mechanical Research Engineering Labs: The ME Department has nine research labs, where 

student-learning teams can conduct work related to their Learning Challenges. 

 

• Acoustics and Vibration Laboratory 

• Fluid Mechanics Laboratory 

• Computer-Aided Engineering (CAE) Laboratory 

• Fuel Cell Laboratory 

• Geometric Design and Manufacturing Integration Laboratory 

• Mechatronics and Intelligent Machines Laboratory (MIML) 

• Microstructural Analysis Laboratory 

• Senior Design Project Laboratory 

• Measurements and Instrumentation Laboratory 

• Dynamic and Smart Materials Laboratory 
 

 

Travel 

▪ Provide a summary of anticipated travel expenses during the planning and first five years. 

 

The travel budget is estimated to be approximately $5,000 for Year 1 and Year 2, and around 

$2,500 for Year 3. 
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The Program Director, faculty members, and/or graduate student may need to visit several 

nuclear-related equipment companies/organizations (ORNL, Y-12, CNS), etc. for potential 

interactions/discussions.  The faculty and/or students will attend a technical conference related to 

processing and characterization of nuclear fuels to learn the latest in the field once each year. 

Travel costs are set by Tennessee Tech policy with in-state travel having a special set of 

limits. At present mileage is reimbursed at the rate of $0.47/mile. Out of-state travel limits are 

set by CONUS rates on the government website. Travel costs may include ground transportation, 

air fare, baggage fees, lodging, per diem, parking and registration. 

 
Other resources 

▪ Describe other support resources available to support the program. 

▪ Describe additional support resources that may be needed during the planning and the first five 

years for successful implementation of the academic program. 

 

Other Departments on Campus 
 

Although housed in the Mechanical Engineering Department, this will not be the only 

department supporting the Nuclear Engineering program. ME has consulted with the 

Departments of Physics, Chemistry, Chemical Engineering, and Electrical and Computer 

Engineering about curriculum and other support materials and resources those departments can 

offer ME to further the Nuclear Engineering degree objectives.  
 

Mechanical Engineering External Advisory Board 

 

The Mechanical Engineering External Advisory Board (EAB) is another important source of 

support for the Nuclear Engineering program. The EAB is comprised of engineering executives 

from industry, governmental agencies, universities, and private consulting firms. It should be 

noted that two current members of ME-EAB including its Chair (Dr. Lumsdaine from ORNL) 

have expertise and background in Nuclear Engineering. The EAB meets twice a year to offer 

advice to the department chair, the faculty and other administrative officers on strategies and 

means for accomplishing the mission of the department including development of resources. 

Members of the EAB also provide support throughout the year for many of the department’s 

specific initiatives and programs including the proposed NE to exploit the rapidly changing 

technical diversity of mechanical engineering, and to foster closer ties between the department 

and its constituents. Additional members from the Nuclear Industry will be added in the future as 

necessary.  

Recruitment of New Faculty and Staff 

Tennessee Tech already has well established engineering programs with associated infrastructure 

including Library, Information Technology, Classrooms, Office of Communication and 

Marketing, and Student Support Services. The estimated cost to support the proposed BSNE 

program are tied to recruiting new faculty and purchasing new equipment (from the secured $3 

million funding) to support related laboratory courses.  As indicated in the table below, we 

expect to recruit a founding director (at the Associate or Full Professor level) and a research 

engineer during the first year of the program to implement the curriculum, set-up the laboratories 
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and help recruit students and train any graduate teaching assistants needed for the laboratories. 

Two additional faculty (one Lecturer and one tenure track Assistant Professor) will be recruited 

in the second year, followed by another tenure track Assistant Professor in the third year of the 

program. The anticipated salaries, benefits and other expenditures are shown in the table.   

Table 12.  Estimated Costs to Deliver the Proposed Program 

Estimated Cost to Deliver the Proposed Program 

One Time Expenditure 

Category 
Planning Year 1 Year 2 Year 3 Year 4 Year 5 

6-Year 
Total 

Accreditation      $9,700 $9,700 

Consultants $8,000 $5,000 $5,000 $5,000 $5,000 $5,000 $33,000 

Equipment* $3 mil      $3,000,000 

Information 
Technology 

       

Library        

Marketing $10,000 $2,000 $2,000 $2,000 $2,000 $2,000 $20,000 

Facilities        

Travel $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $30,000 

Other        

Total One-Time 
Expenditures 

$23,000 $12,000 $12,000 $12,000 $12,000 $21,700 $3,092,700 

       
 

Recurring Expenditure  

Salaries increase by 3% per year, Benefits based on 43% estimate  

  Year 1 Year 2 Year 3 Year 4 Year 5  

Director of NE 

Salary $160,000 $164,800 $169,744 $174,836 $180,081  

Benefits $68,800 $70,864 $72,990 $75,180 $77,435  

Assistant 
Professor 

Salary   $100,000 $103,000 $106,090 $109,273  

Benefits   $43,000 $44,290 $45,619 $46,987  

Assistant 
Professor 

Salary     $100,000 $103,000 $106,090  

Benefits     $43,000 $44,290 $45,619  

Lecturer 
Salary $90,000 $92,700 $95,481 $98,345 $101,296  

Benefits $38,700 $39,861 $41,057 $42,289 $43,557  

Research 
Engineer 

Salary $80,000 $82,400 $84,872 $87,418 $90,041  

Benefits $34,400 $35,432 $36,495 $37,590 $38,718  

Total Recurring Expenditures $471,900 $629,057 $790,929 $814,657 $839,096 
 

Grand Total (One-Time and 
Recurring $483,900 $641,057 $802,929 $826,657 $860,796 

 

*Department of Education Congressional Direct one-time Grant obtained for this program.  This covers cost for both 

equipment and IT (software). This is not included in the estimated cost.  
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Faculty members are appointed on 9-month appointments during the academic year. Benefits 

during that time period are FICA, Medicare, Group Insurance, and Retirement. Any time spent 

on research during the summer months does not carry the same benefit load since the group 

insurance is paid on the academic salary. Benefits assessed during the summer are FICA, 

Medicare, and Retirement.  
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Appendices: 

 

 

Appendix A-1: Course Description for existing courses 

 

Appendix A2: Course Description and ABET Syllabi for new for new courses 

 

Appendix B: Assessment Instruments  

 

Appendix C-1: New Equipment for the NE Program 

 

Appendix C-2: Existing Equipment Available for the NE Program 
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Appendix A-1: Nuclear Engineering Curriculum- Existing Courses-1 

Existing Courses  

English Courses (9 credits) 

 

ENGL 1010 - English Composition I 

Introduces students to expressive, expository and persuasive writing. Assignments are 

based on personal experience and research. Student must earn a grade of C or better to 

pass. 

3.000 Credit hours 

3.000 Lecture hours 

 

ENGL 1020 - English Composition II 

Prerequisite: ENGL 1010. Builds on writing and research processes taught in ENGL 

1010; emphasizes critical reading, critical thinking, and critical writing (persuasion) 

about a variety of written texts and other media. Student must earn a grade of C or 

better to pass. 

3.000 Credit hours 

3.000 Lecture hours 

 

PC 2500 - Communicating in the Profess 

Prerequisite: ENGL 1020 or concurrent enrollment in ENGL 1020. Overview of skills and 

principles related to oral communication in various professions. 

3.000 Credit hours 

3.000 Lecture hours 

OR  

COMM 2025 - Fundamentals of Communication 

Introduction to the communication process, interpersonal communication, group 

discussion, and public speaking. Students are required to prepare and deliver 

speeches. 

3.000 Credit hours 

3.000 Lecture hours 

 
 

 

Physics Courses (11 credits) 

PHYS 2110 - Calc-based Phys I 
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Prerequisite: MATH 1920 (may be taken concurrently). Introduction to classical 

mechanics and mechanical waves, with lab. A student may not earn credit in both PHYS 

2110 and any of PHYS 1310, PHYS 2010, PHYS 2109 and PHYS 2111. 

0.000 TO 5.000 Credit hours 

0.000 OR 3.000 Lecture hours 

0.000 OR 3.000 Lab hours 

PHYS 2120 - Calc-based Phys II 

Prerequisite: Either (i) PHYS 2109 and PHYS 2111 or (ii) PHYS 2110 (w. lab); MATH 

2110 or MATH 2120 (MATH 2110 or MATH 2120 may be taken concurrently). 

Introduction to classical electromagnetism and optics, with lab. A student may not earn 

credit in both PHYS 2120 and any of PHYS 1310, PHYS 2020, PHYS 2119 and PHYS 

2121. 

0.000 TO 5.000 Credit hours 

0.000 TO 5.000 Lecture hours 

0.000 OR 3.000 Lab hours 

PHYS 2420 - Modern Physics 

Prerequisite: PHYS 2119 or PHYS 2120. Introduction to modern physics. Topics include 

special relativity, quantum theory of light, wave nature of matter, Bohr's theory of the 

atom, quantum mechanics in one dimension. Selected topics from atomic, molecular, 

solid state, nuclear, and particle physics. 

3.000 Credit hours 

3.000 Lecture hours 

 
 

Mathematics Courses (18 credits) 

MATH 1910 - Calculus I 

Prerequisite: ACT mathematics score of 27 or above and four years of high school 

mathematics, including algebra, geometry, trigonometry, and advanced or pre-calculus 

mathematics, or special permission of the Mathematics Department; or C or better in 

MATH 1730; or C or better in MATH 1720 and MATH 1710 or equivalent. Limits, 

continuity, derivatives and integrals of functions of one variable. Applications of 

differentiation and introduction to the definite integral. 

4.000 Credit hours 

4.000 Lecture hours 

MATH 1920 - Calculus II 

Prerequisite: C or better in MATH 1910; or equivalent AP credit for MATH 1910. 

Integration techniques, applications of the definite integral, polar coordinates, 
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parametric equations, sequences, and series. 

4.000 Credit hours 

4.000 Lecture hours 

MATH 2110 - Calculus III 

Prerequisite: C or better in MATH 1920 ; or equivalent AP credit for MATH 1910 and 

MATH 1920 . Analytic geometry and vectors, differential calculus of functions of several 

variables, multiple integration, and topics from vector calculus. 

4.000 Credit hours 

4.000 Lecture hours 

MATH 2120 - Differential Equations 

Prerequisite: C or better in MATH 1920. First order equations, linear equations of 

higher order, power series solutions (including Frobenius method), Laplace transforms, 

other topics. It is recommended but not required that students take MATH 2010 before 

taking MATH 2120. 

3.000 Credit hours 

3.000 Lecture hours 

MATH 3470 - Intro/Prob & Stats 

Prerequisite: C or better in MATH 1920. Probability, random variables, discrete and 

continuous distributions and their simulation, elementary sampling theory, and 

estimation with an overall emphasis on simulation of random processes (Not allowed 

for mathematics majors after having taken MATH 4480.) 

3.000 Credit hours 

3.000 Lecture hours 

 
 

Chemistry (4 credits)  

CHEM 1110 - General Chemistry I 

General chemistry course for students pursuing a degree in a STEM-related field. Topics 

include atomic and molecular level structure and properties, stoichiometry, aqueous 

reactions, thermochemistry, and properties of gases. Associated laboratory supports 

lecture content and incorporates elements of atomic emission spectroscopy and 

stoichiometric calculations. Meets Tennessee Technological University general education 

requirement (Natural Sciences). 

0.000 TO 4.000 Credit hours 

0.000 OR 3.000 Lecture hours 

0.000 OR 3.000 Lab hours 
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Humanities and Fine Arts (9 credits)24 

At least one literature course, selected from those marked with an 

asterisk (*), must be included in the 9 hours. 

  

ART 1035 - Introduction to Art  3 

*ENGL 2130 - Topics in American Literature  3 

*ENGL 2235 - Topics in British Literature  3 

*ENGL 2330 - Topics in World Literature  3 

FLST 2520 (3520) The Cultures and Peoples of North Africa  3 

FREN 2510 - French Culture and Civilization  3 

GERM 2520 - German Culture and Civilization  3 

HIST 2210 - Early Western Civilization  3 

HIST 2220 - Modern Western Civilization  3 

HIST 2310 - Early World History  3 

HIST 2320 - Modern World History  3 

HIST 1310 - Science and World Cultures  3 

MUS 1030 - Music Appreciation  3 

PHIL 1030 - Introduction to Philosophy  3 

RELS 2010 - Introduction to Religious Studies  3 

SPAN 2510 - Spanish Culture and Civilization  3 

SPAN 2550 - Latin American Culture and Civilization  3 

                                                           
24 * detailed course descriptions for Humanities and Social Sciences are available at 

https://catalog.tntech.edu/content.php?catoid=27&navoid=5438#TTU_Courses_Recommended_for_th

e_TBR_General_Education_Core 
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THEA 1030 - Introduction to Theatre  
 

3 

 

Social and Behavioral Courses ( 6credits) 

AGBE 2010 - World Food and Society  3 

ANTH 1100 - Introduction to Anthropology  3 

ECON 2010 - Principles of Microeconomics  3 

ECON 2020 - Principles of Macroeconomics  3 

ESS 1100 - Introduction to Environmental Studies  3 

EXPW 2015 - Concepts of Health and Wellness  3 

GEOG 1012 - Cultural Geography  3 

GEOG 1130 - Geography of Natural Hazards  3 

POLS 1030 - American Government  3 

PSY 1030 - Introduction to Psychology  3 

SOC 1010 - Introduction to Sociology  3 

WGS 2010 - Introduction to Women and Gender Studies  
 

3 

 

ENGR Courses (4 credits  

ENGR 1110 - Engineering Graphics 

Visualization skills and graphic communication techniques for engineers, sketching, 

computer-aided drafting, and solid modeling, drawing interpretation. 

2.000 Credit hours 

4.000 Other hours 

ENGR 1120 - Programming for Engineers 

Prerequisites: ACT Math score of 27 or above, or MATH 1720, MATH 1730, MATH 1845, 

or MATH 1910. Problem definition, algorithm development, flowcharting, and structured 

programming using a high level language. MATH 1845 or MATH 1910 can be taken 

concurrently. 
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2.000 Credit hours 

4.000 Other hours 

 
 

ECE Course (4 credits) 

ECE 2050 - Circuits and Electronics I 

Prerequisite: C or better in MATH 1920. Electric circuit quantities and components, 

circuit theorems, dc and ac circuit analysis, first-order transient response, operational 

amplifiers, circuit simulation. 

0.000 OR 4.000 Credit hours 

0.000 OR 3.000 Lecture hours 

0.000 OR 3.000 Lab hours 

 
 

Civil Engineering Course (3 credits) 

CEE 2110 - Statics 

Prerequisite: PHYS 2110 (PHYS 2110 may be taken concurrently); C or better in MATH 

1920. Vector algebra, resultants, equilibrium, friction, centroids, moment of inertia, 

trusses, machines and frames, beam shear and moments. 

3.000 Credit hours 

3.000 Lecture hours 
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Appendix A-1: Nuclear Engineering Curriculum- Existing Courses-2 

Existing Mechanical Engineering Courses  

ME Courses (22 credits)  

ME 2330 - Dynamics 

Prerequisites: C or better in CEE 2110; PHYS 2110. Kinematics; relative motion; 

kinetics, applications of Newton's Laws, work-energy principle, impulse-momentum 

principle, and vibrations. 

3.000 Credit hours 

3.000 Lecture hours 

 

Levels: Undergraduate 

Schedule Types: Lecture 

ME 2910 - Professionalism and Ethics 

Prerequisite: Sophomore Standing. Professional, social and ethical issues in engineering 

practices; oral and written technical communication. 

1.000 Credit hours 

1.000 Lecture hours 

 

Levels: Undergraduate 

Schedule Types: Lecture 

ME 3001 - Mechanical Engr Analysis 

Prerequisite: ENGR 1120 or CSC 1300; C or better in MATH 2010; C or better in MATH 

2120. Analytical and numerical techniques are developed for problems arising in 

mechanical engineering. Analytical methods include applications of Laplace transforms, 

Fourier series and separation of variables. Numerical methods include root finding, 

quadrature rules, and solutions to ordinary and partial differential equations. Use of 

modern numerical computing tools for problem solving. 

3.000 Credit hours 

3.000 Lecture hours 

 

ME 3010 - Materials & Processes in Mfg 

Prerequisites: ME 2910 or CEE 3110 or MET 2400; CEE 2110 with a grade of C or 

better, CHEM 1010 or CHEM 1110 (ME 2910 may be taken concurrently.) 

Processing/microstructure/property interrelations; heat treatment of steels and alloys; 

overview of manufacturing processes; interrelations among materials, design and 

manufacturing; and introduction to material selection. 
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3.000 Credit hours 

3.000 Lecture hours 

 

ME 3023 - Measurements/Mech Sys 

Prerequisites: ECE 2850 (or ECE 2050), PHYS 2120 and CEE 3110 (CEE 3110 may be 

taken concurrently). Principles of measurement and calibration; basic instrumentation 

and measurement techniques in mechanical systems. 

0.000 OR 3.000 Credit hours 

0.000 OR 2.000 Lecture hours 

0.000 OR 2.000 Lab hours 

ME 3210 - Thermodynamics I 

Prerequisites: CHEM 1110; C or better in MATH 2110. Concepts, models and laws; 

energy and the first law; properties and state; energy analysis of thermodynamics 

systems; entropy and the second law; and conventional power and refrigeration cycles. 

3.000 Credit hours 

3.000 Lecture hours 

ME 3710 - Heat Transfer 

Prerequisite: ME 3210; C or better in MATH 2120. ME 3210 may be taken concurrently. 

Single and multidimensional steady-state and transient heat conduction; role of 

convection for internal and external forced flows and in buoyancy-driven flow; and 

thermal radiation processes and properties. 

3.000 Credit hours 

3.000 Lecture hours 

 

Levels: Undergraduate 

Schedule Types: Lecture 

 

ME 3720 - Fluid Mechanics 

Prerequisites: ME 2330. Fundamentals of fluid flow; fluid statics; systems and control 

volumes; continuity, momentum and energy equations; dynamic similitude; one-

dimensional open channel flow; and compressible flow. 

3.000 Credit hours 

3.000 Lecture hours 

 

Levels: Undergraduate 

Schedule Types: Lecture 
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Appendix A-2: Course Description and Syllabi for new NE courses 

 

  Nuclear Engineering Courses  

 

Course No. Course Name Credits Prerequisites 
NE 2110 Intro to Nuclear Engineering 3 Physics II 

NE 2120 Intro to Radiological Engineering & Detection 3 NE 2110 

NE 3210 Nuclear Reactor Safety & Analysis 3 NE 2110 

NE 4110 Nuclear Engineering Lab I 3 NE2110, ECE 

2050 

NE 4120 Nuclear Engineering Lab II 3 NE4110, ECE2050 

NE 4210 Nuclear Reactor Theory and Analysis  3 NE3210, ME 3001 

NE 4220 Nuclear Reactor Dynamics & Control 4 NE4210 

NE 4310 Senior Design I 3 NE3210, NE4110 

NE 4320 Senior Design II 3 NE4310 

NE 4410 Senior Seminar 1 Senior Standing 

NE 4510 Introduction to Industrial Maintenance Tech  3 NE Core  

NE 4520 Advanced Reactors and Small Modular 

Reactors 

3 NE Core 

Technical Elective 

1 

Senior Elective 3  

Technical Elective 

2 

Senior Elective 3  

NE 4900 Special Topics in Nuclear Engineering 3 Senior Standing 

 

List of Suggested Technical Electives 

Course No. Course Name No. Of 

Credits 

ME 4260 Energy Conversion/Conservation 3 

ME 4720 Thermal Design 3 

ME 4730 Numerical Heat Transfer 3 

ME 4930 Noise Control  3 

ME 4060 Mechanical Vibrations 3 

ME 4380 Intro to Data Acq and Signal Proc 3 

ME 4620 Turbomachinery 3 

ME 4610 Steam Power Plants 3 

Other upper division (3000 and 4000 level) engineering, technology, science or 

business courses may be used with prior approval of advisor, course instructor 

and the ME department.  

3 
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NE 2110 – Introduction to Nuclear Engineering 

 

1. Credit hours: 3 

Contact hours: 3 

Credit type:  Engineering Topics 

 

2. Course coordinator: TBD 

 

3. Textbook: Nuclear Reactor Dynamics and Control, T.W. Kerlin and B.R. Upadhyaya, 

Elsevier-Academic Press, 2019. 

Reference: Nuclear Energy, R.L. Murray and K.E. Holbert, 7th Edition, Elsevier 

Butterworth-Heinemann, 2015. 

 

4. Course information: 

Catalog description 

Atomic structure; neutron interactions; reaction rates and 

nuclear power generation; nuclear fission; fast and thermal 

neutrons; neutron multiplication factor and reactivity; 

computing effective multiplication factor; neutron moderation; 

pressurized water reactors; boiling water reactors; pressurized 

heavy water reactors; balance-of-plant systems; sodium fast 

reactors; molten salt reactors; gas-cooled reactors; nuclear 

plant capacity factor; fusion energy; advanced reactors; 

nuclear fuel cycle. 

Prerequisites  PHYS 2120 

Co-requisites None 

Course category Required course for BSNE 

 

5. Course instructional outcomes: 

CO 

No. 
Course Outcome 

ABET 

Student 

Outcomes 

CO1 

Understand the basics of neutron interactions, fission reaction, 

reaction rate and nuclear power generation 1 

CO2 

Understand the basics of fast and thermal neutrons, neutron lifetime 

and generation time, neuron multiplication factor and reactivity 1 

CO3 

Understand the systems and principle of operation of light water 

reactors (PWRs and BWRs) and balance-of-plant systems. 1,2,4 

CO4 

Understand the systems and principle of operation of pressurized 

heavy water reactors (PHWR) and the CANDU reactor. 1,2,4 

CO5 

Understand the principle of operation and systems in sodium-cooled 

fast reactors (SFRs), gas-cooled reactors (GCRs), and molten salt 

reactors (MSRs) 1,2,4,6 

CO6 Review advanced reactors and small modular reactors.  1,2,4,7 

CO7 

Understand the basic components of a nuclear reactor fuel cycle, with 

an emphasis on storage/disposal of spent nuclear fuel. Review the 

technology used by France for fuel reprocessing and storage. 1,2,4,5,7 

CO8 Understand the principle of fusion reactors and the current design 1,2,4,5 
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approaches in developing a fusion energy system. 

 

ABET student learning outcomes addressed by this course: 

SO 

No. 
Description 

SO1 

an ability to identify, formulate, and solve complex engineering problems by 

applying principles of engineering, science, and mathematics. 

SO2 

an ability to apply engineering design to produce solutions that meet specified 

needs with consideration of public health, safety, and welfare, as well as global, 

cultural, social, environmental, and economic factors. 

SO3 an ability to communicate effectively with a range of audience. 

SO4 

an ability to recognize ethical and professional responsibilities in engineering 

situations and make informed judgments, which must consider the impact of 

engineering solutions in global, economic, environmental, and societal contexts.  

SO5 

an ability to function effectively on a team whose members together provide 

leadership, create a collaborative and inclusive environment, establish goals, plan 

tasks, and meet objectives. 

SO6 

an ability to develop and conduct appropriate experimentation, analyze, and 

interpret data, and use engineering judgment to draw conclusions. 

SO7 

an ability to acquire and apply new knowledge as needed, using appropriate 

learning strategies. 

 

6. Brief list of Topics: 

• Atomic structure; neutron interactions; reaction rates and nuclear power generation.  

• Nuclear fission; fast and thermal neutrons; neutron multiplication factor and 

reactivity; computing effective multiplication factor. 

• Neutron moderation; pressurized water reactors (PWRs); boiling water reactors 

(BWRs); pressurized heavy water reactors (PHWR/CANDU reactor). 

• Balance-of-plant systems, including steam generators, steam turbine, condenser, etc. 

• Sodium fast reactors (SFRs); molten salt reactors (MSRs); gas-cooled reactors 

(GCRs). 

• Calculating nuclear plant capacity factor. 

• Fusion reactors and the current design approaches in developing a fusion energy 

system. 

• Advanced reactors and small modular reactors. 

• Components of a nuclear reactor fuel cycle, with an emphasis on storage/disposal of 

spent nuclear fuel. Technology used by France for fuel reprocessing and storage. 

  

March 7, 2024 Academic & Student Affairs Committee Agenda and Materials - Expedited New Academic Program Proposal (ENAPP) for the Bachelor ...

125



Tennessee Tech  
BSNE ENAPP, Sep. 2023, Page 81  

  

1. NE 2120 – Introduction to Radiological Engineering and Radiation Protection 

 

2. Credit hours: 3 

Contact hours: 3 

Credit type:  Engineering Topics 

 

3. Course coordinator: TBD 

 

4. Textbook: Atoms, Radiation, and Radiation Protection, J.E. Turner, 3rd Edition, Wiley-VCH 

Verlag GmbH & Co., 2007. 

Reference: Nuclear Energy, R.L. Murray and K.E. Holbert, 7th Edition, Elsevier 

Butterworth-Heinemann, 2015. 

 

5. Course information: 

Catalog description 

Radioactive decay and decay mechanisms; charged particles 

and energy transfer; biological effects of radiation, including 

radiation dose, dose equivalent, quality factors; radiation 

protection and exposure limits; radiation detection, radiation 

dosimetry, and radiation shielding; benefits and risks of 

radiation, and communication with the public. 

Prerequisites  PHYS 2120 

Co-requisites None 

Course category Required course for BSNE 

 

6. Course instructional outcomes: 

CO 

No. 
Course Outcome 

ABET 

Student 

Outcomes 

CO1 Understand basics of nuclear radiation. 1 

CO2 Characterize radioactive decay mechanisms by using calculations. 1 

CO3 Characterize energy transfer and biological effects of radiation. 1,2,4 

CO4 

Understand and calculate radiation dose, dose equivalent, and quality 

factors for different types of radioactive decay mechanisms. 1,2,4 

CO5 Understand radiation protection and criteria for exposure limits. 1,2,3,4 

CO6 Review the principles of radiation detection and radiation dosimetry. 1,2,4,7 

CO7 Understand the basics of radiation shielding 1,2,4,5,7 

CO8 Communicate the benefits and risks of radiation to the public. 1,2,3,4 

 

 

 

ABET student learning outcomes addressed by this course: 

SO 

No. 
Description 

SO1 

an ability to identify, formulate, and solve complex engineering problems by 

applying principles of engineering, science, and mathematics. 
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SO2 

an ability to apply engineering design to produce solutions that meet specified 

needs with consideration of public health, safety, and welfare, as well as global, 

cultural, social, environmental, and economic factors. 

SO3 an ability to communicate effectively with a range of audience. 

SO4 

an ability to recognize ethical and professional responsibilities in engineering 

situations and make informed judgments, which must consider the impact of 

engineering solutions in global, economic, environmental, and societal contexts.  

SO5 

an ability to function effectively on a team whose members together provide 

leadership, create a collaborative and inclusive environment, establish goals, plan 

tasks, and meet objectives. 

SO6 

an ability to develop and conduct appropriate experimentation, analyze, and 

interpret data, and use engineering judgment to draw conclusions. 

SO7 

an ability to acquire and apply new knowledge as needed, using appropriate 

learning strategies. 

 

7. Brief list of Topics: 

• Nuclear structure and nuclear radiation. 

• Radioactive decay; decay mechanisms. 

• Charged particles and energy transfer. 

• Biological effects of radiation. 

• Radiation dose, dose equivalent, quality factors. 

• Radiation protection and exposure limits. 

• Principles of radiation detection. 

• Radiation dosimetry. 

• Radiation shielding. 

• Benefits and risks of radiation and communication with the public. 
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1. NE 3210 – Nuclear Reactor Safety and Analysis 

 

2. Credit hours:  3 

Contact hours:  3 

Credit type:  Engineering Topics 

 

3. Course coordinator: TBD 

 

4. Textbook: Nuclear Engineering: Theory and Technology of Commercial Nuclear Power, 

R.A. Knief, 2nd Edition, Hemisphere Publishing, New York, 1992. 

Nuclear Reactor Safety, MIT OpenCourseWear, 22.091, https://ocw.mit.edu/courses/22-091-

nuclear-reactor-safety-spring-2008/pages/syllabus/ , 2008. 

Nuclear Safety in Light Water Reactors, B.R. Sehgal (Editor), Elsevier-AP, 2012. 

References: NRC Reactor Safety Codes, U.S. Nuclear Regulatory Commission, last updated 

March 2023. https://www.nrc.gov/about-nrc/regulatory/research/safetycodes.html 

NRC Nuclear Reactor Safety Research, U.S. Nuclear Regulatory Commission, last updated 

July 2020: https://www.nrc.gov/about-nrc/regulatory/research/reactor-rsch.html#top 

 A Guidebook to Nuclear Reactors, A.V. Nero, Jr., University of California Press, 1979. 

  

5. Course information: 

Catalog description 

Nuclear plant systems in PWRs, BWRs, SFRs and GCRs; 

safety systems and emergency core cooling systems in PWRs, 

BWRs, PHWRs & GCRs; nuclear reactor safeguard systems; 

defense-in-depth design; nuclear reactor accident scenarios; 

design-basis accidents (DBA) and beyond DBA; examples of 

major commercial reactor accidents (TMI-2, Chernobyl, 

Fukushima); indications of transients in operating reactors and 

emergency shutdown; regulatory issues related to reactor 

safety; study of reactor transients; elements of probabilistic 

risk assessment (PRA); thermal hydraulic and severe accident 

computer codes recommended by the NRC. 

Prerequisites  NE 2110 

Co-requisites ME 3710 

Course category Required course for BSNE 

 

6. Course instructional outcomes: 

CO 

No. 
Course Outcome 

ABET 

Student 

Outcomes 

CO1 

Review and understand nuclear plant systems in PWRs, BWRs, 

PHWRs, SFRs and GCRs. 1,7 

CO2 

Understand the functions of nuclear reactor safeguard systems and 

emergency core cooling systems (ECCS). 1,3,5,7 

CO3 

Understand the principle of defense-in-depth design, design-basis 

accidents (DBA) and beyond DBA. 1,7 

CO4 

Review the causes of major commercial reactor accidents and the 

lessons learned. Perform a detailed Internet review. 1,7 

CO5 Discuss the indications of transients in operating reactors and 1,7 
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emergency shutdown. 

CO6 

Review and understand the principles of probabilistic risk assessment 

(PRA) and reactor design. 1,4,7 

CO7 

Implement thermal hydraulic and severe accident computer codes 

recommended by the NRC. 1,5,7 

CO8 

Prepare a team report on a topic related to reactor safety and 

designing for safety and make a critical presentation to the class. 1,5,7 

 

ABET student learning outcomes addressed by this course: 

SO 

No. 
Description 

SO1 

an ability to identify, formulate, and solve complex engineering problems by 

applying principles of engineering, science, and mathematics. 

SO2 

an ability to apply engineering design to produce solutions that meet specified 

needs with consideration of public health, safety, and welfare, as well as global, 

cultural, social, environmental, and economic factors. 

SO3 an ability to communicate effectively with a range of audience. 

SO4 

an ability to recognize ethical and professional responsibilities in engineering 

situations and make informed judgments, which must consider the impact of 

engineering solutions in global, economic, environmental, and societal contexts.  

SO5 

an ability to function effectively on a team whose members together provide 

leadership, create a collaborative and inclusive environment, establish goals, plan 

tasks, and meet objectives. 

SO6 

an ability to develop and conduct appropriate experimentation, analyze, and 

interpret data, and use engineering judgment to draw conclusions. 

SO7 

an ability to acquire and apply new knowledge as needed, using appropriate 

learning strategies. 

 

7. Brief list of Topics: 

• Nuclear plant systems in PWRs, BWRs, SFRs and GCRs. 

• Safety systems and emergency core cooling systems in PWRs, BWRs, PHWRs & 

GCRs; nuclear reactor safeguard systems. 

• Defense-in-depth design; nuclear reactor accident scenarios; design-basis accidents 

(DBA) and beyond DBA. 

• Examples of major commercial reactor accidents (TMI-2, Chernobyl, Fukushima).  

• Indications of transients in operating reactors and emergency shutdown.  

• Regulatory issues related to reactor safety.  

• Elements of probabilistic risk assessment (PRA). 

• Study of reactor transients; implementation of thermal hydraulic and severe accident 

computer codes recommended by the NRC. 
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1. NE 4110 – Nuclear Engineering Laboratory I 

 

2. Credit hours: 3 

Contact hours: 4 

Credit type:  Engineering Topics 

 

3. Course coordinator: TBD 

 

4. Textbook: Measurement & Detection of Radiation, N. Tsoulfanidis and S. Landsberger, 

CRC Press, Taylor & Francis, 4th Edition, 2015. 

Reference: Radiation Detection and Measurement, G.F. Knoll, John Wiley & Sons, 4th 

Edition, 2010. 

5. Course information: 

Catalog description 

Radiation detection systems and measurements. Electronic 

devices associated with measurements. Statistical data 

analysis. Understand radiation sources, interactions, and 

various types of detectors. Develop laboratory skills and 

report writing, with emphasis on presentation of procedures, 

data, and results. 

Prerequisites  ECE 2050, NE 2110 

Co-requisites None 

Course category Required course for BSNE 

 

6. Course instructional outcomes: 

CO 

No. 
Course Outcome 

ABET 

Student 

Outcomes 

CO1 

Understand ionizing radiation and interaction with radiation sensing 

media. Develop a list of vendors of radiation monitoring systems. 1,7 

CO2 

Determine the detector response and corresponding signals from 

interaction with photons, alpha and beta particles, and neutrons. 1,7 

CO3 

Explain the characteristics, limitations and applications of 

scintillating, semiconductor, and gas-filled detectors.  
1,3,7 

CO4 

Develop the skill to interface the detectors with electronics for 

measurement acquisition and signal processing. 
1,2,5,6,7 

CO5 

Analyze and display radiation energy spectra as acquired by the 

different radiation detectors used in the experiments. 
1,6 

CO6 

Calculate error in experimental data and understand the sources of 

errors and their minimization. 1,4,6 

CO7 

Prepare laboratory reports, communicate results and shortcomings, 

and exchange ideas in a team setting. 2,3,5,6,7 

CO8 

Develop a list of real-world applications of radiation monitoring 

systems, both in nuclear power plants and in other environments. 1,3,4,5,7 
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ABET student learning outcomes addressed by this course: 

SO 

No. 
Description 

SO1 

an ability to identify, formulate, and solve complex engineering problems by 

applying principles of engineering, science, and mathematics. 

SO2 

an ability to apply engineering design to produce solutions that meet specified 

needs with consideration of public health, safety, and welfare, as well as global, 

cultural, social, environmental, and economic factors. 

SO3 

 

 

an ability to communicate effectively with a range of audience. 

SO4 

an ability to recognize ethical and professional responsibilities in engineering 

situations and make informed judgments, which must consider the impact of 

engineering solutions in global, economic, environmental, and societal contexts.  

SO5 

an ability to function effectively on a team whose members together provide 

leadership, create a collaborative and inclusive environment, establish goals, plan 

tasks, and meet objectives. 

SO6 

an ability to develop and conduct appropriate experimentation, analyze, and 

interpret data, and use engineering judgment to draw conclusions. 

SO7 

an ability to acquire and apply new knowledge as needed, using appropriate 

learning strategies. 

 

7. Brief list of Topics: 

• Counting statistics and error prediction, graphical representation of data. 

• Interaction of radiation with matter. 

• Radiation sources and their characteristics. 

• Radiation detectors and associated electronics. 

• Radiation spectroscopy and applications. 

• Scintillation detectors. 

• Semiconductor detectors. 

• Gas-filled detectors. 

• Neutron detectors. 
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1. NE 4120 – Nuclear Engineering Laboratory II 

 

2. Credit hours: 3 

Contact hours: 4 

Credit type:  Engineering Topics 

 

3. Course coordinator: TBD 

 

4. Textbook: Theory and Design for Mechanical Measurements, R.S. Figliola and D.E. 

Beasley, 6th Edition, John Wiley & Sons, 2015. 

Reference: Random Data: Analysis and Measurement Procedures, J.S. Bendat and A.G. 

Piersol, 4th Edition, John Wiley & Sons, 2010. 

5. Course information: 

Catalog description 

Basic measurements of process parameters including, 

temperature, pressure, flow rate, liquid level and machinery 

vibration. Apply the fundamentals of digital signal 

processing to extract information from sensor signals, sensor 

calibration and measurement accuracy. Develop laboratory 

skills for measurements in a fluid flow loop system and to 

demonstrate basic heat transfer in a nuclear reactor. Develop 

report writing skills, with emphasis on laboratory 

procedures, data acquisition, and results. 

Prerequisites  ECE 2050, NE 4110 

Co-requisites None 

Course category Required course for BSNE 

 

6. Course instructional outcomes: 

CO 

No. 
Course Outcome 

ABET 

Student 

Outcomes 

CO1 

Understand principles of various process instrumentation, including 

machinery vibration monitoring using accelerometers. 1,7 

CO2 

Understand the principles of digital signal processing and information 

extraction from sensor measurements. 1,7 

CO3 Conduct force and pressure measurements. 1,2,7 

CO4 

Conduct temperature, flow rate, and liquid level measurements; and 

relationships among them 
1,2,7 

CO5 

Perform vibration monitoring of rotating machinery using 

accelerometers and data acquisition/analysis software. Demonstrate 

shaft imbalance, misalignment, bearing faults. Team effort. 
1,2,3,6,7 

CO6 

Perform experiments to demonstrate conductive and convective heat 

transfer. Team effort. 1,2,3,6,7 

CO7 

Understand the types and uses of neutron detectors in PWRs and 

BWRs. Field trip to TVA’s Sequoyah nuclear plant simulator. 7 

CO8 Prepare written reports, showing results and graphical presentations. 3,4,5 
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ABET student learning outcomes addressed by this course: 

SO 

No. 
Description 

SO1 

an ability to identify, formulate, and solve complex engineering problems by 

applying principles of engineering, science, and mathematics. 

SO2 

an ability to apply engineering design to produce solutions that meet specified 

needs with consideration of public health, safety, and welfare, as well as global, 

cultural, social, environmental, and economic factors. 

SO3 

 

 

an ability to communicate effectively with a range of audience. 

SO4 

an ability to recognize ethical and professional responsibilities in engineering 

situations and make informed judgments, which must consider the impact of 

engineering solutions in global, economic, environmental, and societal contexts.  

SO5 

an ability to function effectively on a team whose members together provide 

leadership, create a collaborative and inclusive environment, establish goals, plan 

tasks, and meet objectives. 

SO6 

an ability to develop and conduct appropriate experimentation, analyze, and 

interpret data, and use engineering judgment to draw conclusions. 

SO7 

an ability to acquire and apply new knowledge as needed, using appropriate 

learning strategies. 

 

7. Brief list of Topics: 

• Principles of operation of temperature, flow rate, pressure, and liquid level sensors. 

• Principle of machinery vibration monitoring and fault detection. 

• Basics of digital signal processing. 

• Measurements using process sensors in a laboratory flow loop. 

• Monitoring rotating machinery using vibration sensors. 

• Laboratory experiments to demonstrate conductive and convective hear transfer. 

• Principles of neutron power measurements in PWRs and BWRs; neutron detectors. 

• Field trip to TVA’s Sequoyah nuclear plant simulator. 
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1. NE 4210 – Nuclear Reactor Theory and Analysis 

 

2. Credit hours:  3 

Contact hours: 3 

Credit type:  Engineering Topics 

 

3. Course coordinator: TBD 

 

4. Textbook: Nuclear Reactor Analysis, J.J. Duderstadt and L.J. Hamilton, John Wiley & Sons, 

New York 1976. 

Reference: Basic Nuclear Engineering, A.R. Foster and R.L. Wright, Allyn & Bacon, 

Boston, 1983. 

 

5. Course information: 

Catalog description 

Nuclear fission, chain reactions, elastic scattering, neutron 

cross sections, neutron moderation (slowing down), neutron 

energy spectrum, nuclear data; multiplication factor and 

reactivity; neutron transport equation; one-speed neutron 

diffusion model; point reactor kinetics equations and spatial 

effects in reactor kinetics; reactivity feedback effects; light 

water reactors and sodium fast reactors; multi-group diffusion 

theory; calculation of core power distribution. 

Prerequisites  NE 3210, ME 3001 

Co-requisites None 

Course category Required course for BSNE 

 

6. Course instructional outcomes: 

CO 

No. 
Course Outcome 

ABET 

Student 

Outcomes 

CO1 

Understand nuclear fission, neutron cross sections, elastic scattering, 

chain reactions, effective multiplication factor (keff), and reactivity. 1,7 

CO2 

Understand and provide examples of neutron energy spectrum for 

various fissile isotopes; understand the use of nuclear data and 

provide examples. 1,2,3,7 

CO3 Be able to develop the neutron transport equation. 1 

CO4 

Develop one-speed neutron diffusion model, point reactor kinetics 

equations, and neutron flux distribution in a typical reactor core. 1,7 

CO5 

Understand spatial effects in reactor kinetics and be able to extend 

point reactor kinetics to calculate spatial effects and flux shape. 1,6,7 

CO6 

Understand reactivity feedback effects in light water reactors and 

sodium-cooled fast reactors and develop the ability to calculate total 

feedback reactivity in an actual operating reactor. 1,4,7 

CO7 

Understand the dynamics of neutron slowing down in various regions 

of neutron energy and the effects of non-homogeneity in fuel and 

moderator regions on the calculation of keff. 1,7 

CO8 Understand multi-group diffusion theory and its applications. 1,5 
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ABET student learning outcomes addressed by this course: 

SO 

No. 
Description 

SO1 

an ability to identify, formulate, and solve complex engineering problems by 

applying principles of engineering, science, and mathematics. 

SO2 

an ability to apply engineering design to produce solutions that meet specified 

needs with consideration of public health, safety, and welfare, as well as global, 

cultural, social, environmental, and economic factors. 

SO3 an ability to communicate effectively with a range of audience. 

SO4 

an ability to recognize ethical and professional responsibilities in engineering 

situations and make informed judgments, which must consider the impact of 

engineering solutions in global, economic, environmental, and societal contexts.  

SO5 

an ability to function effectively on a team whose members together provide 

leadership, create a collaborative and inclusive environment, establish goals, plan 

tasks, and meet objectives. 

SO6 

an ability to develop and conduct appropriate experimentation, analyze, and 

interpret data, and use engineering judgment to draw conclusions. 

SO7 

an ability to acquire and apply new knowledge as needed, using appropriate 

learning strategies. 

 

7. Brief list of Topics: 

• Nuclear fission, chain reactions, elastic scattering, neutron cross sections. 

• Neutron moderation (slowing down), neutron energy spectrum for various fissile 

isotopes, nuclear data.  

• Effective multiplication factor (keff) and reactivity; effect of non-homogeneity in fuel 

and moderator on multiplication factor.  

• Neutron transport equation. 

• One-speed neutron diffusion model; point reactor kinetics equations and spatial 

effects in reactor kinetics. Calculation of core power distribution. 

• Extension of point kinetics equations to include radial and axial power shape in an 

operating light water reactor. This is studied as an application. 

• Reactivity feedback effects in light water reactors and sodium fast reactors.  

• Multi-group diffusion theory and its applications. 
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1. NE 4220 – Nuclear Reactor Dynamics and Control 

 

2. Credit hours: 4 

Contact hours: 4 

Credit type:  Engineering Topics 

 

3. Course coordinator: TBD 

 

4. Textbook: Nuclear Reactor Dynamics and Control, T.W. Kerlin and B.R. Upadhyaya, 

Elsevier-Academic Press, 2019. 

 

5. Course information: 

Catalog description 

System modeling, time- and frequency-domain responses, 

state-space methods, and control design. Nuclear reactor 

kinetics, nodal modeling of core heat transfer, reactor control 

systems, and nuclear plant transient response are discussed. 

System simulation and control using PC-based software and 

toolboxes. 

Prerequisites  NE 4210 

Co-requisites None 

Course category Required course for BSNE 

 

6. Course instructional outcomes: 

CO 

No. 
Course Outcome 

ABET 

Student 

Outcomes 

CO1 

Develop the ability to model basic engineering systems using fluid 

flow, reactor kinetics, and heat transfer principles. 1 

CO2 

Demonstrate the ability to solve ordinary differential equations using 

MATLAB/Simulink tools to study system transient response. 1,2 

CO3 

Understand the Laplace transform method to solve linear differential 

equations and to represent dynamic systems using transfer functions. 1 

CO4 

Compute, understand and explain the frequency response 

characteristics of linear systems. 1 

CO5 

Understand the principles of process control strategies and develop 

the ability to design simple proportional-integral-derivative 

controllers. 1,6 

CO6 Model reactor system dynamics of a PWR and its control modules. 1,4 

CO7 

Acquire the basic skills of simulating reactor system dynamics using 

MATLAB/Simulink. 1,7 

CO8 

Develop the ability to gather technical information on control system 

design and to implement computing tools to demonstrate control 

systems. 1,5 
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ABET student learning outcomes addressed by this course: 

SO 

No. 
Description 

SO1 

an ability to identify, formulate, and solve complex engineering problems by 

applying principles of engineering, science, and mathematics. 

SO2 

an ability to apply engineering design to produce solutions that meet specified 

needs with consideration of public health, safety, and welfare, as well as global, 

cultural, social, environmental, and economic factors. 

SO4 

an ability to recognize ethical and professional responsibilities in engineering 

situations and make informed judgments, which must consider the impact of 

engineering solutions in global, economic, environmental, and societal contexts.  

SO5 

an ability to function effectively on a team whose members together provide 

leadership, create a collaborative and inclusive environment, establish goals, plan 

tasks, and meet objectives. 

SO6 

an ability to develop and conduct appropriate experimentation, analyze, and 

interpret data, and use engineering judgment to draw conclusions. 

SO7 

an ability to acquire and apply new knowledge as needed, using appropriate 

learning strategies. 

 

7. Brief list of Topics: 

• Overview and control system terminology.  

• Mathematical modeling of system dynamics; linear and nonlinear models. 

• Transient analysis using MATLAB-SIMULINK. 

• Laplace transform and its applications to linear systems. 

• Basic neutron interactions. 

• Frequency response analysis. 

• Design of feedback controllers. 

• Reactor system modeling and control; dynamic response s of PWRs and BWRs. 

• Advanced reactors; small modular reactors (SMRs). 
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1. NE 4310 – Nuclear System Senior Design Project I 

 

2. Credit hours: 3 

Contact hours: 3 

Credit type:  Engineering Topics 

 

3. Course coordinator: TBD 

 

4. Textbook: Engineering Design, G.E. Dieter and L.C. Schmidt, 6th Edition, McGraw-Hill 

Book Company, 2021. 

Reference: Fundamentals of Engineering Design, B. Hyman, 2nd Edition, Prentice Hall, 

2003. 

 

5. Course information: 

Catalog description 

Principles of engineering design with emphasis on 

contemporary industrial design processes. Economics analysis 

with underlying principles related to cost of money and break-

even analysis. Project proposal writing, preliminary design, 

supporting analyses and drawings with bill of materials ready 

to fabricate during the following semester. Preparation of a 

standard operating procedure (SOP) document as needed. 

Prerequisites  NE 3210, NE 4110 

Co-requisites None 

Course category Required course for BSNE 

 

6. Course instructional outcomes: 

CO 

No. 
Course Outcome 

ABET 

Student 

Outcomes 

CO1 

Define, recognize, and distinguish the various activities embodied in 

a general design methodology and encountered in a real design 

process. 1,2,6 

CO2 

Define a project scope and generate concept designs. Communicate 

with project mentors and nuclear industry experts. 1,2,3,7 

CO3 

Apply computer-aided design tools to define, analyze and refine 

systems. 1,2,6,7 

CO4 

Use of project management tools to meet project timelines and 

objectives. 5 

CO5 Basic finance principles needed for engineering professional. 1,2,4 

CO6 

The influence of codes and standard practices on the engineering 

design process. 4 

CO7 

Professionalism issues such as product liability, patents, teamwork, 

and engineering ethics related to the practice of nuclear engineering. 4 

CO8 Working as a team, on a project, report, or other group assignments. 5 

CO9 Preparation and delivery of written and oral presentations. 3 
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ABET student learning outcomes addressed by this course: 

SO 

No. 
Description 

SO1 

an ability to identify, formulate, and solve complex engineering problems by 

applying principles of engineering, science, and mathematics. 

SO2 

an ability to apply engineering design to produce solutions that meet specified 

needs with consideration of public health, safety, and welfare, as well as global, 

cultural, social, environmental, and economic factors. 

SO3 an ability to communicate effectively with a range of audience. 

SO4 

an ability to recognize ethical and professional responsibilities in engineering 

situations and make informed judgments, which must consider the impact of 

engineering solutions in global, economic, environmental, and societal contexts.  

SO5 

an ability to function effectively on a team whose members together provide 

leadership, create a collaborative and inclusive environment, establish goals, plan 

tasks, and meet objectives. 

SO6 

an ability to develop and conduct appropriate experimentation, analyze, and 

interpret data, and use engineering judgment to draw conclusions. 

SO7 

an ability to acquire and apply new knowledge as needed, using appropriate 

learning strategies. 

 

7. Brief list of Topics: 

• Introduction to engineering design. 

• Problem definition: need and goal statements, objectives, and constraints. 

• Communication with mentors and industry experts in developing project concepts. 

• Teamwork. 

• Develop design specifications for a natural circulation SMR for remote operation. 

• Concept development and evaluation of concepts. 

• Design and engineering analysis. 

• Develop assembly drawings and detailed design, including bill of materials. 

• Economics of product development and economic analysis. 

• Project management and development of a standard operating procedure (SOP), with a 

list of tasks for continuation into the following semester. 

 

  

March 7, 2024 Academic & Student Affairs Committee Agenda and Materials - Expedited New Academic Program Proposal (ENAPP) for the Bachelor ...

139



Tennessee Tech  
BSNE ENAPP, Sep. 2023, Page 95  

1. NE 4320 – Nuclear System Senior Design Project II 

 

2. Credit hours: 3 

Contact hours: 3 

Credit type:  Engineering Topics 

 

3. Course coordinator: TBD 

 

4. Textbook: Engineering Design, G.E. Dieter and L.C. Schmidt, 6th Edition, McGraw-Hill 

Book Company, 2021. 

Reference: Fundamentals of Engineering Design, B. Hyman, 2nd Edition, Prentice Hall, 

2003. 

 

5. Course information: 

Catalog description 

Design, development, and demonstration as applied to a 

nuclear energy system component, instrumentation, device. 

The use of software platforms, equipment needed to complete 

the design and demonstration, and other tools (such as 3-D 

printing) should be part of the design tasks. Consider non-

nuclear components of a power plant or an experimental 

system. Preparation of a project final report and presentation 

are required. 

Prerequisites  NE 4310 

Course category Required course for BSNE 

 

6. Course instructional outcomes: 

CO 

No. 
Course Outcome 

ABET 

Student 

Outcomes 

CO1 Engage in the various elements of the engineering design process. 2 

CO2 Apply design for fabricating and assembly principles. 2,6,7 

CO3 

Develop a prototype and test the system incorporating measurements, 

instrumentation, and data processing. 6 

CO4 Assess the design project regarding sustainability and globalization. 2 

CO5 

Assess the design project regarding product liability issues and 

protection of patents. 2,4 

CO6 Apply the essential elements of engineering economics. 4 

CO7 Complete a team-based, hands-on, capstone design project. 5 

CO8 

Engage in technical writing and presentation of design work using 

written and oral reports. 2,3 

CO9 

Apply design optimization to iteratively improve initial design concept 

based on other course instructional outcomes. 2 
 

 

 

 

 

 

March 7, 2024 Academic & Student Affairs Committee Agenda and Materials - Expedited New Academic Program Proposal (ENAPP) for the Bachelor ...

140



Tennessee Tech  
BSNE ENAPP, Sep. 2023, Page 96  

ABET student outcomes addressed by this course: 

SO 

No. 
Description 

SO2 

An ability to apply engineering design to produce solutions that meet specified 

needs with consideration of public health, safety, and welfare, as well as global, 

cultural, social, environmental, and economic factors. 

SO3 An ability to communicate effectively with a range of audiences. 

SO4 

An ability to recognize ethical and professional responsibilities in engineering 

situations and make informed judgments, which must consider the impact of 

engineering solutions in global, economic, environmental, and societal contexts. 

SO5 

An ability to function effectively on a team whose members together provide 

leadership, create a collaborative and inclusive environment, establish goals, plan 

tasks, and meet objectives. 

SO6 

An ability to develop and conduct appropriate experimentation, analyze and 

interpret data, and use engineering judgment to draw conclusions. 

SO7 

An ability to acquire and apply new knowledge as needed, using appropriate 

learning strategies. 

 

7. Brief List of Topics: 

• Design philosophy, process, standard operating procedure (SOP). 

• Project management that includes definition of tasks and milestone charts. 

• Designing a non-nuclear component that interfaces with the reactor and directly affects 

its performance. 

• In consultation with industry experts, design, develop, and demonstrate a non-nuclear 

instrument device. 

• Understand legal issues of liability and intellectual property. 

• Applications of computer software systems to aid in the design process. 

• Develop a radiation detection device that displays detected radiation sources as images 

superimposed on the surrounding environment, by converting the detected radioactivity 

signal to a color-enhanced spot on a visual display. This is similar to the ii910 Acoustic 

Imager by Fluke Corp. (www.fluke.com)  

• Design an AI-based system for monitoring a nuclear power plant equipment to improve 

decision making for maintenance/repair/replacement and thus enhance system reliability. 

• Design considerations for a natural circulation, low-power, remotely operable light water 

reactor. Review the NuScale SMR design. 

• Team-based project execution 
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1. NE 4410 – Senior Seminar 

 

2. Credit hours: 1 

Contact hours: 1 

Credit type:  Engineering Topics 

 

3. Course coordinator: TBD 

 

4. Textbook: Reference material provided by the instructor. Internet search by students for 

technical information related to the topic of their semester report. 

References: IAEA Bulletin, Vol. 19, No. 6. 

Ethics of Nuclear Energy, Springer, 2022. 

 

5. Course information: 

Catalog description 

This course is designed for seniors in Nuclear Engineering. 

The course focuses on topics related to nuclear energy systems 

and radiological engineering with emphasis on ongoing 

activities in the nuclear industry. Students are expected to 

develop an understanding of engineering ethics, life-long 

learning, energy independence and others. Presentations by 

student teams and guest speakers on various topics. 

Prerequisites  Senior standing 

Co-requisites None 

Course category Required course for BSNE 

 

6. Course instructional outcomes: 

CO 

No. 
Course Outcome 

ABET 

Student 

Outcomes 

CO1 

Identify a topic of interest and develop an in-depth review of the 

topic; use Internet search and communication with the instructor and 

team members (2). Prepare a report and present to the class. 1,3,5 

CO2 Develop an understanding of nuclear waste and its disposal. 1,3,4,5 

CO3 

Review the status of advanced reactors and small modular reactors 

(SMRs), and their future deployment. 1,3,5,7 

CO4 

Review and develop a case study of the status of licensing and 

construction of a light water reactor SMR in the United States. 1,3,5,7 

CO5 Explain what it means to be a life-long learner and how to achieve it. 1,3,5 

CO6 

Review the engagement of the French government and Electricite de 

France (EdF) related to spent fuel reprocessing and deep geological 

waste disposal, and status of mixed-oxide (MOX) fuel fabrication. 1,3,4,5,7 

CO7 

Perform research into displaying radiation sources as monitored by 

radiation detectors in the form of a visual display, similar to an 

acoustic imager by Fluke Corp. 1,3,5,7 

CO8 

Collect technical information on fuel enrichment, spent fuel handling, 

and nuclear nonproliferation (source: IAEA) 1,3,5,7 
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ABET student learning outcomes addressed by this course: 

SO 

No. 
Description 

SO1 

an ability to identify, formulate, and solve complex engineering problems by 

applying principles of engineering, science, and mathematics. 

SO2 

an ability to apply engineering design to produce solutions that meet specified 

needs with consideration of public health, safety, and welfare, as well as global, 

cultural, social, environmental, and economic factors. 

SO3 an ability to communicate effectively with a range of audience. 

SO4 

an ability to recognize ethical and professional responsibilities in engineering 

situations and make informed judgments, which must consider the impact of 

engineering solutions in global, economic, environmental, and societal contexts.  

SO5 

an ability to function effectively on a team whose members together provide 

leadership, create a collaborative and inclusive environment, establish goals, plan 

tasks, and meet objectives. 

SO6 

an ability to develop and conduct appropriate experimentation, analyze, and 

interpret data, and use engineering judgment to draw conclusions. 

SO7 

an ability to acquire and apply new knowledge as needed, using appropriate 

learning strategies. 

 

7. Brief list of Topics: 

• Identify a topic of interest and develop an in-depth review of the topic; use Internet 

search and communication with the instructor and team members (2) 

• Nuclear waste and its disposal. 

• Status of advanced reactors and small modular reactors (SMRs), and their future 

deployment. 

• A case study of the status of licensing and construction of a light water reactor SMR in 

the United States. 

• Life-long learning and how to achieve it. 

• Engagement of the French government and Electricite de France (EdF) related to spent 

fuel reprocessing and deep geological waste disposal, and status of mixed-oxide (MOX) 

fuel fabrication. 

• Research into displaying radiation sources as monitored by radiation detectors in the form 

of a visual display, similar to an acoustic imager by Fluke Corp. 

• Technical information on fuel enrichment, spent fuel handling, and nuclear 

nonproliferation (source: IAEA) 
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1. NE 4510 – Introduction to Industrial Maintenance Technology 

 

2. Credit hours: 3 

Contact hours: 3 

Credit type:  Engineering Topics 

 

3. Course coordinator: TBD 

 

4. Textbook: Introduction to Maintainability Engineering, B.R. Upadhyaya, 2023. 

Reference: Maintainability and Maintenance Management, J.D. Patton, Jr., 4th Edition, ISA, 

2005. Additional lecture materials are provided to the students. 

 

5. Course information: 

Catalog description 

Principles of reliability and maintainability engineering, and 

maintenance management. Topics include information 

extraction from machinery measurements; vibration 

monitoring and rotating machinery diagnostics; nondestructive 

testing; lubrication oil analysis; thermography; plant 

instrumentation for machinery health monitoring and 

maintenance on demand; establishing a predictive maintenance 

program, its evaluation, performance metrics. Presentation by 

industry experts. 

Prerequisites  MATH 3470 

Co-requisites None 

Course category NE Core Elective 

 

6. Course instructional outcomes: 

CO 

No. 
Course Outcome 

ABET 

Student 

Outcomes 

CO1 

Explain the principles of maintenance planning, management and 

evaluating maintenance performance through a case study. 1 

CO2 

Understand the principles of machinery measurements and develop 

skills in digital processing signals and interpreting results. 1,2,7 

CO3 

Understand the principles of condition-based maintenance techniques 

for rotating machinery, such as vibration analysis, electrical signature 

analysis, lubrication oil analysis (chemical, contamination, and wear 

particles), thermography, and apply them to the prevention of 

machinery failure.  1,2,7 

CO4 

Develop an appreciation for the need for systematic and 

technologically sound approach for plant maintenance from 

presentation by industry experts.  1,3,4 

CO5 

Understand the key technologies used in nondestructive testing, 

commercial equipment, and their applications.  1,7 

CO6 

Explain the principles of operation of process sensors and 

measurement devices used in predictive maintenance (PdM) systems.  1,7 
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CO7 

Develop the ability to gather current technical information on 

selected reliability and maintainability topics using modern 

communication tools and electronic information systems, as applied 

to nuclear power plant systems and equipment.  1,5,7 

CO8 

Work on a semester project in teams of two, research the selected 

topic, and prepare a detailed project final report. 1,5,7 

 

ABET student learning outcomes addressed by this course: 

SO 

No. 
Description 

SO1 

an ability to identify, formulate, and solve complex engineering problems by 

applying principles of engineering, science, and mathematics. 

SO2 

an ability to apply engineering design to produce solutions that meet specified 

needs with consideration of public health, safety, and welfare, as well as global, 

cultural, social, environmental, and economic factors. 

SO3 an ability to communicate effectively with a range of audience. 

SO4 

an ability to recognize ethical and professional responsibilities in engineering 

situations and make informed judgments, which must consider the impact of 

engineering solutions in global, economic, environmental, and societal contexts.  

SO5 

an ability to function effectively on a team whose members together provide 

leadership, create a collaborative and inclusive environment, establish goals, plan 

tasks, and meet objectives. 

SO6 

an ability to develop and conduct appropriate experimentation, analyze, and 

interpret data, and use engineering judgment to draw conclusions. 

SO7 

an ability to acquire and apply new knowledge as needed, using appropriate 

learning strategies. 

 

7. Brief list of Topics: 

• Overview of maintenance and reliability engineering; current issues.  

• Maintenance planning, management, and performance metrics. 

• Digital signal processing and information extraction from machinery measurements.  

• Principles of vibration analysis; instrumentation for vibration measurement. Condition 

monitoring of rotating machinery using vibration analysis.  

• Electrical signature analysis. 

• Lubrication oil analysis.  

• Trending machinery/process data for condition monitoring and decision making.  

• Nondestructive examination (NDE) methods and demonstration of key technologies.  

• Monitoring and maintenance of process instruments. 

• Selected reliability and maintainability topics as applied to nuclear power plant systems and 

equipment. 

• Semester project in teams of two - research the selected topic and prepare a detailed project 

final report. 

• Current topics – Industry 4.0, IIOT, digital twins, smart factory. 
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1. NE 4520 – Advanced Reactors and Small Modular Reactors 

 

2. Credit hours: 3 

Contact hours: 3 

Credit type:  Engineering Topics 

 

3. Course coordinator: TBD 

 

4. Textbook: Handbook of Small Modular Reactors, M.D. Carelli and D.T. Ingersoll, Elsevier-

Woodhead Publishing, 2015. 

Reference: Nuclear Reactor Dynamics and Control, T.W. Kerlin and B.R. Upadhyaya, 

Appendix B, Elsevier-Academic Press, 2019. 

  

5. Course information: 

Catalog description 

Advantages and disadvantages of advanced reactors, 

considering cost and construction; advanced reactor 

marketplace; evolutionary and developmental reactors - light 

water reactors, pressurized heavy water reactors, gas-cooled 

reactors, liquid metal reactors, molten salt reactors (MSRs); 

small modular reactors (SMRs, 20-300 MWe) and micro-

reactors (1-20 MWe) for remote deployment; features of 

SMRs such as small LWRs, GCRs, MSRs; dynamic 

characteristics  of current SMRs under development and 

construction; IAEA report on small and medium reactors. 

Prerequisites  NE 4210 

Co-requisites None 

Course category NE Core Elective 

 

6. Course instructional outcomes: 

CO 

No. 
Course Outcome 

ABET 

Student 

Outcomes 

CO1 Understand the advantages and disadvantages of advanced reactors. 1,3,7 

CO2 

Evolutionary (next generation reactors), LWRs, PHWRs, gas-cooled 

reactors, liquid metal reactors, molten salt reactors (MSRs). 1,2 

CO3 

Review the development of SMRs (20-300 MWe) and micro-reactors 

(1-20 MWe) and their distinct characteristics. 1,2,7 

CO4 Understand the features of SMRs such as small LWRs, GCRs, MSRs. 1,2,7 

CO5 

Study the dynamics and control of current SMRs under development, 

licensing and construction. 1,2,7 

CO6 

Review the IAEA report on small and medium reactors and need for 

remote deployment micro-reactors. 1,3,5,7 

CO7 

Understand the issues related to autonomous control of SMRs and 

predictive (condition-based) maintenance planning. 1,2,7 

CO8 

Acquire a good knowledge of the design features, instrumentation, 

and operation of current SMRs, one for each LWR, GCR & MSR. 1,2,5,7 
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ABET student learning outcomes addressed by this course: 

SO 

No. 
Description 

SO1 

an ability to identify, formulate, and solve complex engineering problems by 

applying principles of engineering, science, and mathematics. 

SO2 

an ability to apply engineering design to produce solutions that meet specified 

needs with consideration of public health, safety, and welfare, as well as global, 

cultural, social, environmental, and economic factors. 

SO3 an ability to communicate effectively with a range of audience. 

SO4 

an ability to recognize ethical and professional responsibilities in engineering 

situations and make informed judgments, which must consider the impact of 

engineering solutions in global, economic, environmental, and societal contexts.  

SO5 

an ability to function effectively on a team whose members together provide 

leadership, create a collaborative and inclusive environment, establish goals, plan 

tasks, and meet objectives. 

SO6 

an ability to develop and conduct appropriate experimentation, analyze, and 

interpret data, and use engineering judgment to draw conclusions. 

SO7 

an ability to acquire and apply new knowledge as needed, using appropriate 

learning strategies. 

 

7. Brief list of Topics: 

• Advantages and disadvantages of advanced reactors, considering cost and 

construction. 

• Advanced reactor marketplace. 

• Evolutionary and developmental reactors - light water reactors, pressurized heavy 

water reactors, gas-cooled reactors, liquid metal reactors, molten salt reactors 

(MSRs). 

• Small modular reactors (SMRs, 20-300 MWe) and micro-reactors (1-20 MWe) for 

remote deployment. 

• Features of SMRs including safety, instrumentation, and dynamic characteristics of 

current SMRs under development and construction, one for each LWR, GCR & 

MSR. 

• Modeling and control of representative SMRs. 

• Autonomous or semi-autonomous control of small reactor systems. 

• IAEA report on small and medium reactors. 
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NE 4900: Special Topics in Nuclear Engineering  

 
Credit hours:  1-3 

Contact hours: 1-3 

Credit type:  Can be taken as NE Technical Elective 

 

Special topics of current interest in nuclear engineering that are not covered in existing courses. 

Because of the impossibility of duplicating the conditions for a special topic, this particular topic 

may not be repeated for the improvement of a grade. 
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List of Suggested Technical Electives 

 

Course No. Course Name No. Of 

Credits 

ME 4260 Energy Conversion/Conservation 3 

ME 4720 Thermal Design 3 

ME 4730 Numerical Heat Transfer 3 

ME 4930 Noise Control  3 

ME 4060 Mechanical Vibrations 3 

ME 4380 Intro to Data Acq and Signal Proc 3 

ME 4620 Turbomachinery 3 

ME 4610 Steam Power Plants 3 

Other upper division (3000 and 4000 level) engineering, 

technology, science or business courses may be used with prior 

approval of advisor, course instructor and the ME department.  

3 
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ME 4260 - Energy Conversion/Conservation 

Prerequisites: ME 3220, ME 3710, or equivalent. An in-depth study of industrial 

steam, pumping and compressed air systems in terms of how to reduce system 
energy consumption. 

3.000 Credit hours 
3.000 Lecture hours 
 

Levels: Undergraduate 
Schedule Types: Lecture 

 
Mechanical Engineering Department 
 

Prerequisites: 
Prereq for ME 4260 

 
General Requirements: 
(  Course or Test: ME 3220 

Minimum Grade of D 
May not be taken concurrently. 

and 
Course or Test: ME 3710 
Minimum Grade of D 

May not be taken concurrently. ) 

ME 4720 - Thermal Design 

Prerequisites: ME 3220, ME 3710, and ME 3720. Introduction to the design of 
thermofluid devices and systems; general design methodology, modeling, 
simulation, and optimization; and heat exchangers and prime movers in systems. 

3.000 Credit hours 
3.000 Lecture hours 

 
Levels: Undergraduate 
Schedule Types: Lecture 

 
Mechanical Engineering Department 

 
Prerequisites: 

Prereq for ME 4720 
 
General Requirements: 

(  Course or Test: ME 3220 
Minimum Grade of D 

May not be taken concurrently. 
and 
Course or Test: ME 3710 

Minimum Grade of D 
May not be taken concurrently. 

and 
Course or Test: ME 3720 
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Minimum Grade of D 
May not be taken concurrently. ) 

ME 4730 - Numerical Heat Transfer 

Prerequisites: ME 3710, ME 3720. Fundamentals of numerical methods; steady 
and unsteady one-dimensional heat conduction; steady and unsteady 

multidimensional heat conduction; fully-developed duct flows; one- and two-
dimensional convection heat transfer, and flow through porous media. 

3.000 Credit hours 
3.000 Lecture hours 
 

Levels: Undergraduate 
Schedule Types: Lecture 

 
Mechanical Engineering Department 
 

Restrictions: 
Must be enrolled in one of the following Majors:      

      Civil Engineering 
      Chemical Engineering 
      Computer Engineering 

      Electrical Engineering 
      Engineering 

      Mechanical Engineering 
 
Prerequisites: 

Prereq for ME 4730 
 

General Requirements: 
(  Course or Test: ME 3710 

Minimum Grade of D 
May not be taken concurrently. 
and 

Course or Test: ME 3720 
Minimum Grade of D 

May not be taken concurrently. ) 

ME 4930 - Noise Control 

Prerequisites: MATH 2120 and PHYS 2110. Identification and description of noise 
sources and noise radiation, methods of noise measurement and criteria for noise 
levels, principles and techniques of noise control. 

0.000 OR 3.000 Credit hours 
0.000 OR 2.000 Lecture hours 

0.000 OR 2.000 Lab hours 
 
Levels: Undergraduate 

Schedule Types: Laboratory, Lecture 
All Sections for this Course 

 
Mechanical Engineering Department 
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Prerequisites: 
Prereq for ME 4930 

 
General Requirements: 

(  Course or Test: MATH 2120 
Minimum Grade of D 
May not be taken concurrently. 

and 
Course or Test: PHYS 2110 

Minimum Grade of D 
May not be taken concurrently. ) 

ME 4060 - Machine Vibrations 

Prerequisite: ME 3050. Linear vibration of machine elements, lumped parameter 
multidegree of freedom and continuous system solutions; computer-aided 

solutions of linear and nonlinear systems; and simple laboratory vibration 
measurement and comparative vibration analysis. 

3.000 Credit hours 
3.000 Lecture hours 
 

Levels: Undergraduate 
Schedule Types: Lecture 

 
Mechanical Engineering Department 
 

Prerequisites: 
Prereq for ME 4060 

 
General Requirements: 

Course or Test: ME 3050 
Minimum Grade of D 
May not be taken concurrently. 

ME 4380 - Intro - Data Acq & Signal Proc 

Prerequisite: ME 3023, ME 3050 and ME 3060 or Instructor consent. Lab VIEW 

programming and data acquisition with commercial hardware digital signal 
processing basics including sampling, analog-to-digital conversion, quantization, 

aliasing, and Fourier analysis. Students enrolled in the 5000-level course will be 
required to complete additional work as stated in the syllabus. 
0.000 OR 3.000 Credit hours 

0.000 OR 2.000 Lecture hours 
0.000 OR 2.000 Lab hours 

 
Levels: Undergraduate 
Schedule Types: Laboratory, Lecture 

All Sections for this Course 
 

Mechanical Engineering Department 
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Prerequisites: 
Prereq for ME 4380 
 

General Requirements: 
(  Course or Test: ME 3023 

Minimum Grade of D 
May not be taken concurrently. 
and 

Course or Test: ME 3050 
Minimum Grade of D 

May not be taken concurrently. 
and 
Course or Test: ME 3060 

Minimum Grade of D 
May not be taken concurrently. ) 

ME 4620 - Turbomachinery 

Prerequisites: ME 3720. Presents a generalized description and unified theory 

pertaining to the classification, operation, selection and basic design of rotating 
turbomachines - pumps, fans, compressors, and turbines. 
3.000 Credit hours 

3.000 Lecture hours 
 

Levels: Undergraduate 
Schedule Types: Lecture 
 

Mechanical Engineering Department 
 

Prerequisites: 
Prereq for ME 4620 

 
General Requirements: 
Course or Test: ME 3720 

Minimum Grade of D 
May not be taken concurrently. 

 

ME 4610 - Steam Power Plants 

Prerequisites: ME 3220, ME 3710, and ME 3720. Energy sources, fuels, firing 

methods, boilers, turbine characteristics, cooling water and cooling towers, dust 

collection, new developments in energy generation, plant trip. 

3.000 Credit hours 

3.000 Lecture hours 

 

Levels: Undergraduate 

Schedule Types: Lecture 

 

Mechanical Engineering Department 
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Prerequisites: 

Prereq for ME 4610 

 

General Requirements: 

(  Course or Test: ME 3220 

Minimum Grade of D 

May not be taken concurrently. 

and 

Course or Test: ME 3710 

Minimum Grade of D 

May not be taken concurrently. 

and 

Course or Test: ME 3720 

Minimum Grade of D 

May not be taken concurrently. ) 
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VE 4500 - Reliability & Quality Engr 

Prerequisite: MATH 3470 or ENGR (CEE) 3720. Basic engineering and statistics 

principles as well as advanced tools focusing on design of experiment, statistical 

process control and reliability engineering are presented. Theoretical and practical 

methods to improve the capability of systems to perform their designated 

functionalities, to predict the probability of their functioning without failures in 

certain environments for desired periods, to assess their maintainability, 

availability and safety based on sampled data, and to make decisions on corrective 

and mitigation. 

3.000 Credit hours 

3.000 Lecture hours 

 

Levels: Undergraduate 

Schedule Types: Lecture 

 

Mechanical Engineering Department 

 

Prerequisites: 

Prereq for VE 4500 

 

General Requirements: 

(  Course or Test: MATH 3470 

Minimum Grade of D 

May not be taken concurrently.  ) 

or 

(  Course or Test: ENGR 3720 

Minimum Grade of D 

May not be taken concurrently.  ) 

or 

(  Course or Test: CEE 3720 

Minimum Grade of D 

May not be taken concurrently. ) 
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Appendix B:  Sample Assessment Rubrics  

 

Information about the following Assessment Instruments is included. 
 

• Instructional Outcomes Faculty Assessment   

• Instructional Outcomes Student Survey  

• Alumni Survey  

• Co-op Employer Survey  

• External Evaluator Form for Senior Design Projects  

• Performance Criteria- Outcome 1 
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Instructional Outcomes Student Survey  
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Alumni Survey Questions: 
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Performance Criteria (PC) and Rubric for Outcome Assessment 
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Performance criteria used in the ME Department for Student Outcome Assessment will be used 
for the Nuclear Engineering.  A sample rubric for Outcome 1 using the PC is shown. Similar 
rubrics are available for other outcomes.  
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Appendix C-1: List of Equipment to be purchased for the Nuclear Engineering Program 

 

NE Related Equipment List 

• Light Meter 

• Ultrasonic Liquid Flowmeter 

• Temperature Readout and Sensors (10-12) 

• Pressure, Temperature and Electrical C.T.  

• Infrared Thermometer  

• Power Quality Analyzer 

• Infrared Imaging Camera 

• Computer Combustion Analyzer  

• Misc. Supplies (Safety items, tools, etc.) 

• Ultrasonic/Compressed air leak detector  

• Water Electrical Conductivity Meter 

• Air Velocity Meter  

• Pressure Gauges (6) 

• Air Pressure Gauges & loggers 

• Recording Pressure Transducers (6)  

• HOBO Indoor data loggers/accessories (20) 

• Miscellaneous Measurement Tools 

• Vibration Meter  

• Digital Micro Manometer and Pitot Tube  

• Two Way Radios (6) Accessories 

• Clamp-on Ammeter/Multimeter (2) 

• Ultrasonic Liquid Flowmeter 

HD Hysteresis Dynamometer 

• Thermal Imager 

• Basic Hydraulics Bench 

• Steam Turbine Power System 

• Dual variable-speed air 

compression/storage system 

• Pipe flow friction apparatus 

• Series and parallel pumping apparatus 

• Wind tunnel 

• Plasma table 

• CoE Shop and Project Truck-ME Share 

• Ed. Experiments in Laser Optics Kit 

• Laser Vibrometer 
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Appendix C-2: List of Existing Related Equipment available for the Nuclear Engineering 

Program 

 

PROVIDER DESCRIPTION Projected Cost 

      

Makerbot Replicator 2X Experimental 3D Printer $2,845 

Labworks Electrodynamic Shaker System $13,995 

Bruel & Kjaer 4 Ch. Input/2 Ch. Output Lan-X1 $9,315 

PolyTec Laser Vibrometer $43,240 

Bruel & Kjaer B & K Controller & DAQ Card $10,500 

Adept Mobile Robots Pioneer 3 AT Robot w/LMS500 Mapping $9,461 

The Modal Shop Modal Analysis equipment $7,886 

Omega (2) Flow Meters $3,390 

Bruel & Kjaer LDS Laser USB Shaker Control System $4,721 

Nat'l Instruments CDAQ Analog System $5,092 

Biologic USA SP150 Chassis/Potentiostat $9,099 

PCB Piezotronics Sound Level meter equipment $4,869 

Sick, Inc. Laser Measurement Scanner $8,499 

Telar Corp Temptek 5-Ton Portable Chiller $8,742 

Cole Parmer High range tuning fork vibration viscometer $3,682 

Fisher Scientific Water Distillation System $2,196 

Adept Mobile Robots Pioneer 3 DX Robot $8,710 

Bruel & Kjaer PHOTON 2 Ch. System $9,247 

Adebt Mobile Robots Pioneer LX robot $34,140 

Pine Research Speed Rotator $5,370 

Ametek Advanced DC Votammetry system $7,695 
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PROVIDER DESCRIPTION Projected Cost 

      

The Modal Shop Miniature shaker with integrated amp $3,424 

Schneider Cooling Tower Monitoring Package $9,047 

ABET Technologies Sunlite Solar Simulator $6,864 

Markforge 3D 3D Printer $5,665 

Decagon Devices Custom Thermal Properties Analyzer $4,050 

OptiTrack Motion Capture System $24,849 

FLIR FLIR T640 Infrared Camera $22,894 

Testo T350 Portable Combustion Analyzer $14,243 

FLUXUS Portable Ultrasonic liquid flow meter $12,967 

PA Hilton Linear Heat Transfer $3,992 

Toyota Forklift $24,973 

Nat'l Instruments PXI System $17,795 

Hewlet Packard Impedance/Gain Phase Analyzer $8,213 

Tormach CNC Machine $10,683 

Super Flow Engine Dynamometer System $42,185 

StellarNet Portable Spectrometer $4,887 

A & D Engineering Viscometer $3,100 

IAC Acoustics Sound Seal Ventilation System $9,985 

Amazon Ultimaker 3 3D Printer $3,495 

dSpace Stand-Alone Prototype Control System $38,927 

Dynamism Zmorph-VX/Advanced 3D printer $3,500 

MCT High Speed Motion Capture camera $4,999 

dSpace Rapidpro stack system $23,147 
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PROVIDER DESCRIPTION Projected Cost 

      

TSI Inc. Thermalpro Probe $9,975 

ATI Industrial Automation Mini85 Transducer $7,724.00 

ECM NH3CAN Kit $3,028 

Tormach PCNC 440 Deluxe $10,715 

CDW-G 6 Dremel 3D printers and filter $17,235 

Ultimate 3D Printing 2 Raise3D Printers $7,998 

Maker Shed A2200 Multimaterials 3d Printer $3,009 

Formech Vac Former with Line Bender $3,441 

Ultimate 3D Printing Ultimaker S5 3D Printers $11,990 

AutonomouStuff Autonomous vehicle sensor/computer package $37,180 

Neptech Gas Sampling System $9,703 

Zurich Instruments Impedance Analyzer $11,090 

Mechatronics Lab Remodel Lab Training Stations $9,000 

  Electronic Work Stations $3,900 

  Cobot Station + Computer $17,000 

  Advanced Simulation Station $19,000 

  Advanced Robot Manufacturing $10,000 

  Display Screens $2,700 

  Total $711,266 
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Memorandum 
 
TO: Dr. Lori Bruce, Provost and Vice President for Academic Affairs  
 Tennessee Technological University 
 
FROM: Dr. Julie A. Roberts, Chief Academic Officer 
 Tennessee Higher Education Commission 
 
SUBJECT: Tennessee Technological University 
 Nuclear Engineering, Bachelor of Science (BSNE) 
 
DATE: January 19, 2024 
 
 
Pursuant to Tennessee Higher Education Commission (THEC) Academic Policy A1.6 – Expedited 
Academic Programs: Approval Process, THEC staff will support the proposed Nuclear Engineering, 
Bachelor of Science (BSNE) degree at Tennessee Technological University (TTU). This proposed 
program has satisfied all requirements of the Expedited Academic Program Process including 
external review and satisfactory response to all recommendations and suggestions by the external 
reviewer, Dr. Farzad Rahnema from Georgia Institute of Technology. 
 
Tennessee Tech University may now submit a formal request to place the Nuclear Engineering, BSNE 
on the Commission’s agenda for consideration of approval. Please note, the request must also 
include the date of TTU’s board approval for the proposed program.  
 
 
cc: Dr. Philip Oldham, TTU, President  
 Dr. Steven Gentile, THEC, Executive Director 
 Dr. Sharon Huo, TTU, Associate Provost 
 Dr. Joseph C. Slater, TTU, Dean College of Engineering 
 Ms. Anjelica Jones, THEC, Director of Academic Affairs  
 
 

DR. STEVEN GENTILE 
EXECUTIVE DIRECTOR 

 

BILL LEE 
GOVERNOR 

 STATE OF TENNESSEE 
HIGHER EDUCATION COMMISSION 

STUDENT ASSISTANCE CORPORATION 
312 ROSA L. PARKS AVENUE, 9TH FLOOR 

NASHVILLE, TENNESSEE 37243 
(615) 741-3605 
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Agenda Item Summary 
 
 
Date:  March 7, 2024 
 
Agenda Item:  Letter of Notification (LON) for the Master of Science (MS) in Child Life 
 

 
 
 

 

 
PRESENTER(S):  Provost Lori Bruce 
 
PURPOSE & KEY POINTS:  The School of Human Ecology in the College of Agriculture and 
Human Ecology is proposing a new Master’s program in Child Life. The purpose of the program 
is to prepare professionals to serve in child life roles in healthcare. As a practitioner’s degree, 
the proposed program will provide advanced content knowledge in child life clinical practice, 
psychosocial care of children and families, and evidence-based practice to meet the needs of 
credentialed Certified Child Life Specialist (CCLS) professionals seeking to enhance their 
employment prospects with a graduate degree. It will also serve bachelors-prepared individuals 
pursuing child life academic preparation for professional certification, along with 
undergraduate human development and family science students seeking eligibility for 
professional child life certification. 
 
The need for and feasibility of this proposed program is evident from recent literature on the 
profession, expressed interest from current and past students, support from existing child life 
programs across the U.S., and multiple enthusiastic letters of support from child life leaders.  
 
The proposed online graduate program will contain 36 credit hours of coursework. The 
proposed implementation date is Fall 2025. It is estimated that the initial enrollment for the Fall 
2025 semester will be six students, and the number will increase with five new students 
enrolling each Fall semester. 

☐ Review  ☐ 
Action    ☒ No action required  
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Le#er of No)fica)on (LON) 
 

Overview 
 
Program Informa+on 
Academic Ins-tu-on:      Tennessee Technological University 

       School of Human Ecology 

 

Academic Program Name:  Child Life  

 

Degree Designa-on:      Master of Science 

 

Proposed CIP Code, Title, and Defini-on:  19.0799 Human Development, Family 

Studies, and Related Services, Other 

Any instruc-onal program in human 

development, family studies, and related 

services not listed above.  

 
Academic Program Liaison: Dr. Melinda Anderson, RDN, LDN 

Director, School of Human Ecology  

 manderson@tntech.edu 

 (931) 372- 3378 

 

Proposed Implementa+on Date:    Fall 2025 

Estimated Timeline:  November 13, 2023 LON submitted 

NAPP submitted- March 2024 

External review- June-July 2024 

THEC Action-January 2025 

Enroll students fall semester August 2025 
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Tennessee Technological University School of Human Ecology  
Child Life Master’s Degree LeCer of No+fica+on 

 
Sec+on II: Background 
Background Concerning Academic Program Development 
The proposal for an online master’s degree program in Child Life has been a goal and topic of 

discussion for the School of Human Ecology faculty for some -me. Current circumstances at 

Tennessee Technological University (TN Tech) indicate this is the op-mal -me to ini-ate a 

Master of Science Degree in Child Life. TN Tech is focused on developing academic programs in 

the health and human sciences disciplines and growing the university’s online academic 

program presence. The Master of Science in Child Life aligns with and will accomplish these 

goals for Tennessee Tech.  

 

Cer-fied Child Life Specialists (CCLS), typically employed in pediatric healthcare, provide 

psychosocial interven-ons to prevent harmful impacts from stress and promote op-mal 

development of children and families (Romito, et al., 2021;). The child life profession adds value 

to pediatric healthcare environments posi-vely contribu-ng to pa-ent experiences (Boles et al., 

2020). Child life, a growing profession, a[racts students interested in working with children and 

families in healthcare sehngs. However, COVID-19 disrupted the student-to-professional 

pathway elimina-ng students’ clinical experiences including child life prac-cums and internships 

for a -me. Thus, currently there is a CCLS staffing crisis with child life posi-ons going unfilled 

(Heering, 2022). Recent research indicated that in 2020 clinical internships were offered to 

graduate students significantly more than undergraduate students, which contrasted with 2015 

and 2017 when undergraduates were significantly more likely to be offered internship posi-ons 

over graduate students (Sisk et al., 2023). This signals that it is -me to ini-ate a master’s degree 

to remain relevant in the changing Child Life profession and best prepare students for the 

workforce.  

 

Healthcare professions are highly compe--ve with much demand from students pursuing 

healthcare careers including child life. Educa-on of medical team and allied health professionals 

have established the precedented requirement for graduate degrees for mul-disciplinary 

healthcare team members including Licensed Clinical Social Workers, Occupa-onal Therapists, 

Physical Therapists, Speech Pathologists, Die--ans, Nurse Prac--oners, Physician Assistants, 

and Medical Doctors. Students seeking to become Cer-fied Child Life Specialists should hold an 

equivalent graduate degree to fellow mul-disciplinary healthcare team members to be seen as 

credible peers. Tennessee Tech’s School of Human Ecology Child Life faculty seek to provide the 

most current, relevant educa-onal opportuni-es for students’ success.  

 

Purpose and Nature of Academic Program  
Tennessee Tech has been a leader in the state for its undergraduate Child Life program, which 

was the first in the state when ini-ated in 2011 and the inclusion of a full--me CCLS faculty 

member con-nues to be a uniqueness. The undergraduate program was also one of the first 

five undergraduate Child Life programs to receive Associa-on of Child Life Professional’s (ACLP) 

Academic Program Endorsement in 2019. Tennessee Tech’s commitment to Child Life through a 
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master’s degree in Child Life will con-nue this legacy of leadership, which contributes to the 

psychosocial well-being of children and their families in the state and beyond.  

 

Descrip+on. The Master of Science in Child Life degree program is designed for candidates 

pursuing careers applying evidence-based research knowledge to clinical child life prac-ce for 

posi-ve pa-ent outcomes and pa-ent experiences. This master’s degree is a prac--oner’s 

degree to provide advanced content knowledge in child life clinical prac-ce, psychosocial care of 

children and families, and evidence-based prac-ce to creden-aled CCLS professionals seeking a 

graduate degree for employment enhancement, bachelor’s prepared individuals seeking child 

life academic prepara-on for child life professional cer-fica-on eligibility, and undergraduate 

human development and family science students seeking child life academic prepara-on for 

professional child life cer-fica-on eligibility. The program is grounded in developmental theory, 

family science, and stress and coping for in-depth understanding of children and families. The 

master’s degree ini-a-on for this program is reasonable, appropriate, fiscally responsible, and 

jus-fiable. The curriculum emphasizes students’ mastery of theore-cal frameworks and 

prac-cal applica-on of knowledge to clinical child life prac-ce for the benefit of children and 

families facing challenging healthcare experiences.  

 

Being fully online, this graduate program will u-lize Tennessee Tech’s leading instruc-onal 

technologies while offering students best prac-ces of academic support, faculty advising and 

mentoring to foster student success. Ideally, full--me students will progress through the 

program in cohorts with most courses taken together, yet being mindful of various student 

needs, opportuni-es will be made for students to adjust gradua-on -melines to facilitate 

school/work/life balance as they pursue a graduate degree. Learning opportuni-es in courses 

will provide students the ability to develop rapport and promote rela-onship building for peer 

connec-on and poten-al social support. Collabora-ve and team-based learning opportuni-es 

will be incorporated among students to simulate healthcare mul-disciplinary teamwork 

required in the child life profession.  

 

The degree will contain a total of 36 credit hours of graduate courses. The coursework will be 

based upon Child Life Cer-fica-on Commission’s Cer-fica-on Eligibility Coursework 

Requirements and incorporate the the Child Life Competencies. Benchmark data regarding 

credit hours were collected from the Associa-on of Child Life Professionals Endorsed Graduate 

Child Life Academic Programs with master’s degree credit hour requirements ranging from 31 to 

50 credit hours. The curriculum will be purposefully sequenced to scaffold student learning, and 

the online program will typically take two years to complete when enrolled full--me.  

 

Target Audience. The target audience is both prac-cing Cer-fied Child Life Specialists looking to 

remain compe--ve in their profession by further developing their clinical knowledge and skills 

including research applica-on to prac-ce, as well as other professionals and undergraduate 

students wan-ng to pursue the Cer-fied Child Life Specialist creden-al by earning a graduate 

degree.  
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There are three target audiences for the online Child Life master’s degree: 

• School of Human Ecology Human Development and Family Science undergraduates 

seeking child life academic prepara-on for Child Life Professional Cer-fica-on Eligibility. 

• Bachelor’s prepared individuals seeking child life academic prepara-on for Child Life 

Professional Cer-fica-on Eligibility. 

• Bachelor’s prepared Cer-fied Child Life Specialists seeking to advance their academic 

educa-on to enhance their professional clinical prac-ce. 

 

Part of the ra-onale for ini-a-ng the Child Life MS Degree stems from indica-ons in the child 

life market that graduate students are becoming preferred in the compe--ve healthcare 

internship, which indicates it is in students’ best interests to pursue a graduate child life degree.  

TN Tech’s School of Human Ecology offers the Human Development and Family Science 

concentra-on, which will provide undergraduate students interested in child life the ability to 

gain a founda-onal undergraduate degree. This will provide solid academic prepara-on for 

students interested in pursuing the healthcare specializa-on of Child Life in the Master’s 

Degree.  

 

In looking at the email inquiries received regarding the child life concentra-on, it is an-cipated 

that this program will receive applicants possessing a variety of undergraduate degrees. 

Individuals with degrees in educa-on, psychology, child/human development, and health 

sciences could build on their undergraduate educa-on to specialize in Child Life as students in 

this master’s program.   

 

Cer-fied Child Life Specialists desiring a graduate degree will expand their knowledge to include 

research and evidence-based prac-ce and further understand theore-cal frameworks of 

psychosocial care. In healthcare ins-tu-ons, a master’s degree is omen required for employees 

seeking to move into leadership posi-ons. By virtue of enrolling in this master’s program, 

students are inves-ng in their future career possibili-es as leaders.  

 

Delivery Method. The Child Life master’s degree coursework will be delivered via a 100% online 

format to provide students in Tennessee, the region, and beyond a high-quality graduate 

program conveniently through online courses.  

 

Alignment with State Master Plan and Ins+tu+onal Mission 
 
State Master Plan. The Tennessee Higher Educa-on Master Plan 2015-2025 (2020 update) 

includes a framework with three components: student success, prosperity for Tennessee’s 

families, and the state’s workforce. The outcomes desired from this framework are posi-ve 

economic and societal impacts. The narra-ve will include discussion of each component related 

to the proposed Master of Science in Child Life.  

 

Student Success.  
Academic Readiness. The admission process for this proposed program would include 

evidence of a relevant bachelor’s degree to provide founda-onal knowledge that can be 
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expanded upon with a graduate degree and an undergraduate GPA of 3.0 minimum is 

required on a 4.0 scale. A personal statement essay applica-on requirement will provide 

informa-on regarding the applicant’s professional goals, mo-va-on for pursuing a 

master’s degree, current skill set, and prepara-on for a graduate program. A graduate 

commi[ee interview via an online plaoorm will provide further informa-on regarding 

the applicant’s readiness. These responses and interac-ons should provide the 

informa-on necessary to assess a student’s readiness for the graduate program.  

 

Access to Higher Educa5on. Being a 100% online program provides access to the 

proposed master’s degree for those seeking to advance their educa-on. This includes 

providing access to students living in the 15 distressed coun-es and access to students 

who live beyond the Upper Cumberland region.  

 

Comple5on. There are several efforts to assist master’s degree program students reach 

their goal of earning a graduate degree. Comple-on of the degree will include intrusive 

advising with the CCLS faculty member direc-ng the graduate program serving as the 

academic advisor to all enrolled students. This rela-onship will begin upon admission to 

develop rapport and support. Responsibili-es in this academic advising role will include 

course schedule and planning, as well as assessment of students’ academic progress, 

workload management, and overall student well-being. Cohor-ng will be implemented 

to allow students to begin rela-onship building with each other for peer support, which 

helps them learn and engage with each other. Prescribed scheduling will primarily be 

used each semester when students are full--me, they will progress through courses as 

cohorts with peers. Targeted interven-ons of mandatory semester advisement 

mee-ngs, peer discussion assignments and collabora-ve learning projects will facilitate 

students’ connec-ons with each other. Opportuni-es for faculty and peer mentoring will 

also be provided as needed.  

 

Family Prosperity.  
Affordability. Tennessee Tech Rankings. Tennessee Tech is iden-fied by MONEY 

Magazine as the number one public university in Tennessee in “Best Colleges for Your 

Money” and ranks number three overall among private and public universi-es. News 

and World Report ranked the university as number 153 in Social Mobility and found that 

graduates leave with the least debt of all public universi-es in Tennessee. PayScale found 

that TN Tech provides student with the highest return on investment for any public 

university in the state. TN Tech graduates have the highest early career salary of any 

public university in Tennessee. SmartAsset ranked TN Tech as in its top public best value 

universi-es in Tennessee. Students pursuing the proposed graduate degree will have 

access to financial aid. 

 

Transparency. Upon approval of this proposed program, various data will be collected 

regarding student and program outcomes including enrollment and comple-on. Data 

repor-ng will be disseminated at various levels.  
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Outreach to Adults. The proposed master’s degree being a 100% online graduate 

program provides the greatest outreach to adults within the state, region, and even 

na-onally. Gradua-ng with a master’s degree provides access to more job opportuni-es 

and increased salaries. The U.S. Bureau of Labor and Sta-s-cs reports that the higher 

educa-onal a[ainment equates to higher wages and lower rates of unemployment.  

 

The Future Workforce.  
Future of Work.  TN Higher Educa-on Commission’s (THEC) State Supply and Demand 

Report iden-fied Health Sciences and Human Services as In-demand Occupa-ons and 

Aligned Academic Programs. The Health Science cluster indicates that “healthcare and 

life sciences is a TNECD target industry. Investment in our universi-es and world-class 

research facili-es associated with this sector will compliment and enable the 

development of a capable workforce.” (p. 46). The Master of Science Degree in Child Life 

fits well within these clusters and provides students research educa-on to promote 

cri-cal inquiry in their professions.  

 

THEC Workforce Investment Premium (2020) was created to impact the outcomes-based 

funding formula and provides greater outcome points for high-needs fields that “creates 

a very real alignment between workforce demand, academic supply, and Tennessee 

higher educa-on funding” (p. 51). The Master of Science in Child Life creates 

opportuni-es for Tennessee Tech to meet workforce demand by educa-ng students to 

care for the psychosocial needs of children and their families in healthcare. Healthcare 

encounters are stressful experiences for children and adults, this is an important area for 

graduates with the Master of Science in Child Life to make a significant impact on 

posi-ve pa-ent outcomes and pa-ent experiences in healthcare and fill an unmet need. 

The Master of Science graduate program will equip students to meet the physical, 

cogni-ve, social, and emo-onal well-being of children and families in stressful 

healthcare experiences.  

 

CTE and Work-Based Learning. While the proposed Masters Degree in Child Life  

coursework is 100% online, students will have an op-onal Experien-al Learning track 

they may complete during the summers if they choose, which will provide students the 

ability to determine appropriate field experiences to inform their learning as either a 

pre-internship experience or prac-cum summer year one and a child life clinical 

internship if received amer applying to available child life clinical programs via the 

compe--ve external process.  

 

Academic Program Approval. This LON is the ini-al phase of the process for reviewing 

and approving new academic programs in the state of Tennessee. This program 

coincides with the State Master Plan’s goal to encourage alignment among academic 

programs and industries for complimentary collabora-ons to benefit Tennessee’s 

economy. This master’s program is focused on providing the academic coursework and 

degree requirements for students to become Child Life Cer-fica-on Eligible.  
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Tennessee Tech’s Ins+tu+onal Mission.  
Tennessee Tech University’s Mission is to create, advance, and apply knowledge to expand 

opportunity and economic compe--veness while delivering enduring educa-on, impacoul 

research, and collabora-ve service. The proposed Master of Science Degree in Child Life aligns 

with the university’s mission to create knowledge for students in the graduate program and help 

them apply this knowledge to improving the quality of life for individuals, families, and 

communi-es. Earning a graduate degree expands the students’ opportuni-es to be successful in 

the compe--ve healthcare industry of Child Life and allows graduates improved economic 

compe--veness. The Master of Science Degree in Child Life will provide students an educa-on 

that will endure throughout their career, provide them with research knowledge to rely on 

evidence-based prac-ce consistent within healthcare roles, and provide collabora-ve 

opportuni-es focused on children and families in healthcare.  

 

Tennessee Tech University’s Vision is to achieve na-onal prominence and impact through 

engaged students, dedicated faculty, and career-ready graduates known for their crea-vity, 

tenacity, and analy-cal approach to problem solving. The Master of Science Degree in Child Life 

aligns with the university’s vision to achieve na-onal prominence. The proposed program will be 

the first of its kind within Tennessee’s state universi-es since the only other master’s in child life 

is offered on campus at Vanderbilt University, a private university with tui-on in 2023 at 

$2169.00 per credit hour totaling $19,521 per 9 credit hour semester. Tennessee Tech’s 

graduate tui-on for a 9 credit hour semester totals $5688 for TN residents, which translates to a 

total of $22,752 for a 36-hour master’s degree. In addi-on to being financially accessible, the 

proposed master’s degree will provide access to students across the state, region, and beyond 

being 100% online.  

 

The Master of Science in Child Life supports the university’s mission of providing dedicated 

faculty to engage students in their graduate studies. The School of Human Ecology faculty who 

will be teaching courses in the graduate program have dedicated themselves to pursuing 

terminal degrees in their respec-ve disciplines holding Doctor of Philosophy degrees focused on 

research. These dedicated faculty have taught full--me in the School of Human Ecology for 

more than 10 years demonstra-ng a high level of competence in their respec-ve disciplines 

(Child Life, Dr. Sisk & Trauma Informed Care, Dr. Ramsey). 

 

Engaging students is common prac-ce among the School of Human Ecology faculty who will 

teach courses in the proposed Master of Science Degree in Child Life. The faculty implement 

various pedagogically sound teaching methods in both on campus and online learning 

environments. Student engagement is an important key to student success, which impacts 

student reten-on. The School of Human Ecology has an undergraduate student reten-on rate of 

81.8% (2022 data) and the new MS Degree in Community Health and Nutri-on’s student 

reten-on rate is 95% with gradua-on rate of 100% for the first cohort (May 2023). Expecta-ons 
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for student engagement, reten-on, and gradua-on are high for current programs in the School 

of Human Ecology and will be evident in the proposed master’s degree as well.  

 

The Master of Science in Child Life program is focused on developing graduates known for their 

crea-vity, tenacity, and analy-cal approach to problem solving. Careers in healthcare demand 

professionals including those in child life to be crea-ve in providing excellent pa-ent care to 

support pa-ents and contribute to posi-ve pa-ent experiences a metric healthcare ins-tu-ons 

are rated by using the Hospital Consumer Assessment of Healthcare Providers and Systems.  

This focus on posi-vely impac-ng the pa-ents’ and families’ healthcare experiences is a priority 

for graduates to be career ready in healthcare. Helping students develop tenacity skills for their 

work in healthcare will be a common thread throughout the graduate program curricula, 

because healthcare work is challenging. Students will build confidence in their academic 

knowledge that will then be applied in their clinical prac-ce to build their competence crea-ng 

credible professionals. Graduates of the program will be encouraged to self-reflect upon their 

professional resilience, assess, and find resources to address their mental health needs so they 

can persist in long-term healthcare careers. Healthcare is a quickly changing industry, which will 

require graduates of the master’s program to flex and adapt with ease. This will require teaching 

students to develop various analy-cal skills to approach problems to maximize feasible, 

evidence-based solu-ons. The proposed Master’s of Science Degree in Child Life will 

successfully prepare graduates who will posi-vely impact pa-ents’ healthcare experiences.  

 

Ins+tu+onal Capacity to Deliver the Proposed Academic Program 
The School of Human Ecology will u-lize exis-ng and new campus resources to develop, launch, 

and support the Master of Science in Child Life. Exis-ng resources include the Volpe Library and 

Center for Innova-on in Teaching and Learning. The program will be offered 100% online, and 

the Center for Innova-on in Teaching and Learning as well as Informa-on Technology Services 

already support other programs offering online courses.  

 

Recrui-ng efforts will u-lize current resources of enrichment funds located in the School of 

Human Ecology un-l the degree becomes financially self-supported. Exis-ng office space is 

already assigned to the Child Life faculty member.  

 

It is not an-cipated that the Master of Science in Child Life would cause lost enrollment to other 

majors/programs on the TN Tech campus. The School of Human Ecology and the Whitson-

Hester School of Nursing currently collaborate on simula-ons and case study events with child 

life and nursing undergraduate students. It is expected that these collabora-ons will con-nue 

with the child life graduate degree allowing for expanded opportuni-es for transdisciplinary 

healthcare team collabora-ons.  

 

An-cipated revenue from tui-on and fees calculated at in state tui-on rates and adjusted for 

tui-on increases are found in the Financial Projec-ons spreadsheet located in Appendix B.  
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Exis+ng Programs Offered at Public and Private Tennessee Ins+tu+ons 
 
Program Dis+nc+on. The proposed Master of Science Degree in Child Life is dis-nc-ve from 

programs offered by other academic ins-tu-ons in Tennessee in rela-on to being the first 

undergraduate program, employing a full--me Cer-fied Child Life Specialist faculty member to 

direct the program, and current Associa-on of Child Life Professionals Academic Program 

Endorsement status. Tennessee Tech, a leader in the state for its undergraduate child life 

program, was the first state university ini-a-ng a child life program of study. The inclusion of a 

full--me CCLS faculty member con-nues to be a uniqueness unmatched by other state public 

academic programs. The undergraduate program being one of the first five undergraduate child 

life programs to receive Associa-on of Child Life Professional’s Academic Program Endorsement 

in 2019 represents not only leadership in excellence at the state level, but na-onally. Tennessee 

Tech’s commitment to child life through the ini-a-on of a Child Life Master’s Degree con-nues 

the university’s leadership to benefit the psychosocial well-being of children and families in the 

state and beyond.  

 
The Associa-on of Child Life Professional’s Academic Directory lists 3 Child Life Academic 

Programs in Tennessee. h[ps://online.childlife.org/clcssa/rflssareferral.result_page  

1. Tennessee Technological University, Cookeville, TN  

2. University of Memphis, Memphis, TN  

3. Vanderbilt University, Nashville, TN 

 

Internet search results show these child life academic programs in Tennessee (Table 1).  

• All offer on-campus course delivery, none are online.  

• Only one, a private ins-tu-on, offers a master’s degree.  

• Only Tennessee Tech University and Vanderbilt University employ a full--me faculty 

member with the Cer-fied Child Life Specialist creden-al.  
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Table 1. Child Life Academic Programs in Tennessee 

 
 
Accredita+on 
Tennessee Tech’s child life undergraduate program was one of the first five undergraduate child 

life programs in the na-on to receive Associa-on of Child Life Professional’s Academic Program 

Endorsement in 2019. There are 12 endorsed child life master’s programs across the na-on and 

one in Canada. A top priority goal for Tennessee Tech’s child life master’s degree program will be 

to apply for Graduate Academic Endorsement or the current itera-on of accredita-on from the 

Associa-on of Child Life Professionals once the program is established.  

 
 
 
 

Ins$tu$on Public 
or 

Private 

Degree Program CIP Course 
Delivery 

Cer$fied 
Child Life 
Specialist 

Faculty 
Full-$me 

Degrees Awarded 

2020-
2021 

2021-
2022 

2022-
2023 

East TN 
State 

University 

Public Bachelor of 
Science 

Human 
Services 

44.0000 On-
campus 

None 
64 36 46 

East TN 
State 

University 

Public Bachelor of 
Science 

Child Life  On-
campus 

None 
0 0 0 

University 
of 

Memphis 

Public Bachelor of 
Science 

Child 
Development 

and Family 
Studies 

24.0102 On-
campus 

None 

32 33 37 

University 
of 

Memphis 

Public Bachelor of 
Science 

Professional 
Studies, Child 
Life Specialist 

 On-
campus 

None 
0 1 0 

Lipscomb 
University 

Private Bachelor of 
Arts or 
Science 

Family 
Science, Child 
Life Specialist 

Track 

unknown On-
campus 

None 

0 0 3 

TN Tech 
University 

Public Bachelor of 
Science 

Human 
Ecology 

19.0101 On-
campus 

1 Full-Ome 
CCLS 

Faculty 
67 53 52 

   Child Life  On-
campus 

 2 4 7 

Note: Tech counts of Human Ecology program awards includes those reported in Child Life concentraOon 
Vanderbilt 
University 

Private Master of 
EducaOon 

Child Studies, 
Applied 

Professional 
Track 

unknown On-
campus 

1 Full-Ome 
CCLS 

Faculty 5 16 18 

   Child Life  On-
campus 

 3 8 11 

Note: Results for Vanderbilt Master’s of EducaOon in Child Studies, applied track only 
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Administra+ve Structure 
The Child Life Program’s Cer-fied Child Life Specialist faculty member will serve as the program 

director in collabora-on with the Director of the School of Human Ecology who serves as the 

administra-ve director of the school.  

  

Board of Trustees

Office of the President

Academic Affairs

College of Agriculture & Human Ecology

Director of 
Graduate Program

School of Human 
Ecology

College of 
Graduate Studies
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Sec+on III: Feasibility Study  
Feasibility Study: M.S. in Child Life 

Tennessee Technical University 
Introduc+on 

Child life is an emerging academic discipline and growing clinical profession. Academic 

prepara-on for those interested in working as child life specialists is varied, but many students 

and professionals are seeking master’s level educa-on. While a master’s program with a child 

life focus exists in the state of Tennessee, it does not offer online instruc-on. Loca-on of 

academic ins-tu-ons is a barrier for many who wish to pursue master’s degrees, as is flexibility 

in schedule for those who are already working in clinical roles. The undergraduate child life 

program at Tennessee Technological University (TTU) is endorsed by the Associa-on of Child Life 

Professionals (ACLP), demonstra-ng the high quality and rigor of the curriculum and pedagogy 

offered at this ins-tu-on.  

Child life academic programs are important for the ongoing growth of the child life 

profession. Support from faculty who have the Cer-fied Child Life Specialist (CCLS) creden-al is 

crucial for naviga-ng entry to the profession and for professional development. This feasibility 

study examined mul-ple sources of data to explore the poten-al impact of the proposed online 

master’s degree program in the School of Human Ecology at TTU.  

 

Student interest 
Survey overview 

A survey was distributed to current students and alumni of the child life undergraduate 

program at TTU. The purpose of this survey was to determine poten-al interest in an online 

master’s program in child life at TTU. The results from the survey demonstrate the program’s 

poten-al among a sample of students familiar with TTU.  

 

Survey methods 
Two electronic surveys were created using Qualtrics. The first survey targeted current 

undergraduate child life students, and the second survey targeted recent graduates (i.e., 

graduated within the past 5 years) of the undergraduate child life program. An email was sent 

to these groups on September 8, 2023 with dis-nct links to each survey by student status. 

Responses for both surveys were collected through September 15, 2023.  

Both surveys included ques-ons regarding poten-al interest in an online master’s 

program in child life at TTU. Current students were asked ques-ons regarding their mo-va-on 

to enroll at TTU, their feelings about obtaining child life clinical internships, and their 

percep-ons on the role of master’s level educa-on for reaching child life career goals. Alumni 

were also asked ques-ons regarding their mo-va-on to enroll at TTU, their current professional 

affilia-ons, and their percep-ons on the role of master’s level educa-on for reaching child life 

career goals. Both surveys provided opportuni-es for respondents to include comments to 

elaborate on their answers.  

 

Sample 
The undergraduate child life program is in the School of Human Ecology at TTU. Current 

and former students of the program were recruited to par-cipate in the current study. Of the 
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29 current undergraduate students in child life at TTU, 11 responded to the survey (37.9% 

response rate). A representa-ve sample of 11 recent alumni from the undergrad child life 

program at TTU were contacted, and 7 responded to the survey (63.6% response rate).  

 

Results 
Current students. Eleven current students in the undergraduate child life program at 

TTU par-cipated in this study. The total sample included representa-on from all undergraduate 

classifica-ons, ranging from freshmen to seniors. A majority of the sample chose to a[end TTU 

due to the availability of a degree program in child life. When asked whether they would be 

interested in an online master’s degree program in child life at TTU, most par-cipants (72.7%) 

reported being either poten-ally or definitely interested. See Table 1 for more informa-on. 

The current students who par-cipated in the study offered more insights through open-

ended feedback. For instance, when asked about their mo-va-on to enroll at TTU, students 

commonly reported that the ACLP endorsement of the program at TTU and the loca-on of the 

program were important to them. When commen-ng on the poten-al availability of an online 

master’s degree program at TTU, one respondent said, “it would be much more convenient to 

the academic process of anyone pursuing a child life degree.” The online emphasis stood out to 

other interested par-cipants as well, with another student no-ng that the program would, 

“give me the flexibility to work and pursue a MS” simultaneously.  

Most current students are very or extremely concerned about not obtaining a child life 

clinical internship prior to gradua-on from the undergraduate child life program. However, 

some students report that they would find a master’s degree in child life helpful to achieving 

their career goals. As one student said, it would “advance my knowledge on the subject of child 

life and make me more qualified.” Another student echoed this sen-ment by sharing that, “it 

would set me above others and provide more opportuni-es.” Master’s level educa-onal 

opportuni-es are important to child life emerging professionals.  

 

Alumni. Seven alumni who recently graduated from the undergraduate child life 

program between 2020 and 2023 responded to the survey. Majority of alumni (71.4%) reported 

that their reason for enrolling at TTU was because the university offered a child life program. 

While most respondents (71.4%) reported not currently prac-cing as child life specialists, 

majority s-ll reported poten-al or definite interest in an online master’s degree in child life at 

TTU (57.2%). See Table 2 for more informa-on.  

Two alumni reported that they are currently working as child life specialist. One 

addi-onal par-cipant noted that, while they are not currently working as a child life specialist, 

they are s-ll pursuing the profession and aim to take the child life cer-fica-on exam soon. Of 

the alumni that reported not currently working in the child life profession, some s-ll reported 

that their current careers aligned with the child life curriculum offered at TTU.  

Alumni who were interested in the availability of an online master’s program in child life 

at TTU demonstrated understanding of the value of higher educa-on. For instance, one person 

said, “I am passionate about furthering the profession and educa-on of child life, and believe 

this [degree] would be another tool to achieve that.” Among the students not personally 

interested in pursuing a master’s degree in child life, they s-ll expressed interest in the program 
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being available at TTU. More specifically, one respondent said they know firsthand that, “the 

educa-on would be exemplary and would help people achieve their career goals.” 

 

 
Local and regional need/demand 

The child life profession is rela-vely young compared to other healthcare occupa-ons in 

the United States. Although rooted in the early 20th century, the profession did not see rapid 

growth un-l the 1980s. When the first Child Life Council (CLC) was formed in 1983 there were 

only about 235 professional members (Sisk & Daniels, 2021). The child life profession 

established and published its mission, values, vision, and opera-ng procedures in 1997 and by 

the early 2000s reported having around 3,000 professional members with over 470 

documented clinical programs (Sisk & Daniels, 2021). Now, the child life profession has over 

6,000 members. Child life research is a burgeoning area of the profession and while publica-ons 

have grown significantly over the past decade, historical data remains limited. Therefore, this 

analysis will include informa-on regarding the healthcare industry as a whole supported by 

recent research findings available on this specific profession.   

As in past years, the healthcare industry is currently experiencing shortages in a variety 

of occupa-ons both locally and na-onally. According to the Tennessee Higher Educa-on 

Commission (2023), healthcare occupa-ons in the state of Tennessee cons-tutes eleven of the 

top fimeen occupa-ons experiencing the greatest supply gaps in 2023. This factor was based on 

“the numbers of job openings exceeding resumes for occupa-ons requiring postsecondary 

educa-on” (p. 44). These statewide employment shortages have increased the demand for 

individuals with post-secondary educa-on and training in health-related fields. “Program 

completers in the health sciences have some of the highest employment rates of any career 

cluster. Healthcare and life sciences is a TNECD target industry. Investment in our universi-es 

and world-class research facili-es with this sector will complement and enable the development 

of a capable workforce” (p. 44).  

Tennessee ins-tu-ons of higher educa-on offer a variety of academic programs in the 

health sciences that will provide graduates with both general and specialized training needed to 

fulfill these in-demand occupa-ons. According to a database search of CollegeforTN.org, there 

are over fimy colleges and universi-es across the state that offer health related academic 

programs. However, only three of them offer programs specifically for child life specialists: the 

University of Memphis, Vanderbilt University, and Tennessee Technological University. Of these 

programs, Vanderbilt University is the only ins-tu-on that offers graduate level child life 

training, but it is not an ACLP endorsed program nor is it offered online. Currently there are only 

ten ACLP endorsed graduate level child life programs in the U.S. Of those programs, only one is 

located in the southeast region, University of Georgia, and it is not available online. Of the non-

ACLP endorsed graduate child life programs, there are ten available across the U.S. that offer 

online classes, but none of them are located in the southeast region.  

There is a clear gap in the state and region for available child life training programs that 

are ACLP-endorsed and offered online at the graduate level. Therefore, this proposed online 

ACLP-endorsed graduate child life training program will be the first of its kind in the southeast 

region and among very few others available across the U.S. This will not only meet the needs of 

students from the state of Tennessee, but will also serve students across the southeast region, 
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and will a[ract students from across the na-on who are looking for the flexibility afforded by an 

online master's program. 

 

Employer need/demand 

According to the U.S. Bureau of Labor Sta-s-cs (2022), the U.S. economy is projected to 

add 8.3 million jobs between 2021 and 2031 with a 0.5 percent annual growth rate in 

employment opportuni-es. Of these jobs, the healthcare and social assistance sector is 

projected to create the most jobs, which will increase the demand for various healthcare 

professionals. Na-onally, employment opportuni-es across healthcare professions are expected 

to grow thirteen percent over the next decade with similar forecasts projected in the state of 

Tennessee. Most of Tennessee’s highest employment needs will be in local healthcare services 

industries, such as hospitals and clinical sehngs (Tennessee Higher Educa-on Commission, 

2023).  

Cer-fied Child Life Specialists (CCLS) have employment opportuni-es in numerous 

sehngs that focus on pediatric healthcare and support. Poten-al employers include children’s 

hospitals, pediatric units within general hospitals, pediatric outpa-ent clinics, pediatric hospice 

and pallia-ve care facili-es, pediatric oncology centers, pediatric mental health centers, 

pediatric rehabilita-on centers, private prac-ce healthcare facili-es, educa-onal ins-tu-ons, 

and nonprofit or community organiza-ons. Job opportuni-es and employment outlook varies 

by geographic loca-on and clinical sehng. According to the 2021 ACLP Salary Survey, child life 

professionals across southern states in the U.S. earned an average salary of $49,000- $53,000 

per year. Higher salaries were reported for those with graduate degrees, more experience in the 

profession, and those working in leadership roles. Although there has been an increase in the 

number of CCLS in the U.S. (ACLP, 2022), there remains a staffing shortage across the profession. 

In a 2022 report, Lindsey Heering, ACLP Board of Directors President, stated that clinical child 

life programs were experiencing a staffing crisis with mul-ple posi-ons lem unfilled (Heering, 

2022). This could be due in part to the inadequate number of qualified CCLS creden-aled 

professionals needed to fill open child life posi-ons (Sisk et al., 2023). 

Healthcare occupa-ons are expected to see the highest employment growth in the next 

decade and typically require a degree, cer-ficate, and license to prac-ce. Educa-onal standards 

have increased across the healthcare industry due to factors such as advancements in medical 

knowledge, pa-ent safety concerns, quality of care, and the need for more specialized 

healthcare training (World Health Organiza-on, 2013). The World Health Organiza-on (WHO) 

stated that across the globe, shortages in healthcare workers are accompanied by an imbalance 

of skill. “More professional health workers are needed, but it has become clear that efforts to 

scale up health professionals’ educa-on must not only increase the quan-ty of health workers, 

but also address issues of quality and relevance in order to address popula-on health needs” 

(2013, p. 5). Furthermore, the WHO claimed that “scaling up educa-on and training is a cri-cal 

component of the strategies to strengthen the health workforce” (2013, p. 21). George Thibault, 

Professor of Medicine and Medical Educa-on at Harvard University, echoed this sen-ment by 

sta-ng, “I have witnessed in the past decade a significant openness and willingness to change 

health professions educa-on with notable experimenta-on in both prelicensure 

(undergraduate) and post-licensure (graduate) educa-on. These changes are heartening, but 
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much more needs to be done to keep pace with this rapidly changing health-care world and 

changing societal demographics and expecta-ons” (2020, p. 686). 

According to the ACLP, the minimum requirements to become a CCLS are a bachelor’s 

degree with either (1) gradua-on from an ACLP-endorsed child life academic program or (2) 

comple-ng a list of acceptable courses, and the comple-on of at least 600 clinical hours under 

the supervision of a CCLS. Although a bachelor’s degree is the current minimum requirement 

for CCLS licensure, a recent study by Sisk, Cantrell, and Wi[enberg Camp (2023) found that 

master’s prepared applicants are more likely to receive an internship posi-on and therefore are 

be[er prepared for a career in the child life profession. The ACLP recognizes that the clinical 

internship has become a barrier for many candidates due to limited availability of clinical 

placements. Not only will this proposed master’s degree provide candidates an advantage when 

applying for highly compe--ve clinical internships, it will also provide a higher level of 

prepara-on and competency for working in the child life profession. Addi-onally, the proposed 

master’s degree program would provide child life professionals that are already currently 

working with a path for con-nued professional development.  

 

External Research/Community and Industry Partnerships  
Child life professional employer survey 

A survey was created to gather more informa-on on the current state of child life 

staffing at clinical sites. The purpose of the survey was to be[er understand the availability of 

internship opportuni-es and the prevalence of job openings at different types of clinical sehngs 

across the United States and Canada. Addi-onally, the survey aimed to explore the role of 

master’s level educa-on in preparing candidates for clinical experiences and job placement.  
 

Methods 
An electronic survey was developed on SurveyMonkey and targeted responses from 

clinical sites in the United States and in Canada. A flyer was developed including survey 

informa-on and a QR code to direct par-cipants to the survey. The flyer was distributed via 

email to child life program leaders and posted on the Facebook group page -tled, Cer5fied Child 
Life Specialists. The Facebook group contains over 2,000 members and is a site frequently used 

for recrui-ng par-cipants in surveys. Recruitment began on July 26, 2023 and the survey was 

closed on September 20, 2023.  

The survey included ques-ons regarding program characteris-cs, including loca-on and 

size, as well as staffing ques-ons, such as whether or not the program was fully staffed, number 

of current job openings, and projec-ons of growth for the program in the next 5 years. 

Ques-ons were also asked regarding number of clinical internship opportuni-es provided, and 

whether preference is given to master’s prepared internship and job applicants.  

 

Sample 
Clinical child life programs in the United States and Canada were recruited for 

par-cipa-on. Par-cipants were instructed to indicate the city and state of their program as well 

as the name of their ins-tu-on in order to check for duplicate responses. Programs ranging 

from 1 child life specialist to 60+ child life specialists were encouraged to respond.  
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Results 
There were 74 child life clinical programs who responded to the survey, majority of 

which were hospital programs (94.6%) followed by community sehngs (2.7%) and other 

sehngs, such as outpa-ent programs (2.7%). Most programs were in the United States, and two 

responses were received from programs in Canada. Figure 1 displays the number of programs 

from each of the 33 U.S. states that par-cipated in the survey.  
Programs ranged in size from employing 1-5 child life specialists to employing 60+ child 

life specialists. Only 28.4% of child life programs were fully staffed at the -me of comple-ng the 

survey, with 17 programs repor-ng having 4 or more job openings. Despite such incomplete 

staffing, most child life clinical programs con-nue to expect growth at their ins-tu-ons in the 

next 5 years. Majority expect at least 1-3 new child life specialist posi-ons to be added to their 

programs during that -me. It is a professional responsibility for child life programs to offer 

opportuni-es to emerging professionals, such as clinical internships. Unfortunately, 

understaffing can lead child life programs unable to offer such experiences, due to a limited 

number of staff available to offer student supervision while also mee-ng pa-ent care demands. 

Fortunately, of the programs that par-cipated in the current survey, majority con-nue to offer 

at least 1-2 internship opportuni-es annually. See Table 3 for more informa-on.  

When asked about whether or not master’s prepared candidates received preference for 

clinical internship placement or for job openings, programs varied in their responses. While 

majority of programs did not indicate giving preference to master’s prepared applicants, more 

programs report preference for master’s prepared internship candidates than for job applicants. 

This finding suggests that master’s level educa-on is one way for those interested in obtaining 

internships to stand out against undergraduate applicants. See Table 4 for more informa-on.  

It is important to note that some bias likely exists in self-repor-ng preferences for 

candidates. Future inves-ga-ons should ask programs to report on whether their most recently 

accepted interns and new hires held master’s degrees for a more accurate representa-on. 

Nevertheless, it is clear that master’s level educa-on prepares those to enter the profession. 

Another limita-on of the current survey is that it did not ask ques-ons regarding currently 

working child life specialists who wish to return for master’s degrees. Obtaining a master’s 

degree amer obtaining cer-fica-on and job placement is common for professionals who wish to 

extend their knowledge and exper-se or to gain more experience with research, teaching, or 

leadership. 

 

Na+onal and regional support  
Child life educa-onal programs are supported by several na-onal and regional networks. 

The ACLP is the professional organiza-on that offers support to child life academic and clinical 

programs. The ACLP is comprised of several volunteer-based commi[ees and working groups 

that a[end to professional issues. Notably, the ACLP is focused on suppor-ng the emerging 

academic discipline of child life through ongoing endorsement of academic programs which 

offer curriculum that best prepare candidates for cer-fica-on eligibility.  

Perhaps more accessible and direct support comes from regional networking. 

Tennessee, Alabama, and Mississippi are the states that comprise the Southeastern Associa-on 

of Child Life Specialists (SEACLP) regional group. SEACLP is organized by a volunteer-led 

leadership group, and members of SEACLP par-cipate in the nomina-on and elec-on of the 
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leadership group. This year, Dr. Cara Sisk of TTU is the chair of SEACLP, which speaks volumes to 

her impact and community of support in this region.  

Each year, the SEACLP leadership team plans and facilitates a think tank and a 

conference. These events help to bridge the partnerships between academic and clinical sites, 

ul-mately improving student and professional experiences. For instance, just this year a topic at 

the think tank included a discussion on the pathway from child life academic prepara-on to 

clinical profession. From this conversa-on, clinical sites worked to improve their internship 

applica-on review processes, and one ins-tu-on (St. Jude Children’s Research Hospital in 

Memphis, TN) has even made plans to expand their internship opportuni-es to offer placement 

to at least one regional student per internship cycle. This improvement will address a key barrier 

reported by emerging professionals who need to obtain an internship, which is difficulty 

securing placement within their local communi-es (Boles et al., Under Review).  

Indeed, the support from both academic and clinical sites is robust, and there is a 

culture of helping each and every program succeed in their efforts to grow the child life 

profession. This culture is impera-ve to ensuring that students not only feel supported 

throughout their -me in academia, but also as they begin to prepare to enter the workforce. 

See Appendix A for le[ers of support from na-onal and regional child life leaders.  

 

Conclusion 
Similar to other occupa-ons, changes are necessary to con-nue the advancement of 

research and development of the child life profession. Paul Thayer (2007) outlined five goals for 

growing this emerging evidence-based profession into a broader field of inquiry. One of those 

goals was the need for graduate level educa-on to foster leadership and expand academic skills. 

Thayer’s proposal for expanding the educa-onal standards within the child life profession is 

aligned with recommenda-ons offered by the World Health Organiza-on (2013) and George 

Thibault of Harvard University (2020). This increase in academic prepara-on will result in a pool 

of graduates who are be[er prepared to compete for limited clinical internships, who have a 

deeper skillset to be[er serve their pa-ents, and a larger community of child life professionals 

who can contribute back to the field through advanced research.  

 The need for and viability of this proposed program is evident from the body of recent 

literature on the profession, expressed interest from current and past students, support from 

exis-ng child life programs across the U.S., and mul-ple enthusias-c le[ers of support from 

child life leaders. This program is sustainable and the need for it will extend far beyond the first 

cohort of student graduates. 
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Feasibility Study Tables and Figures 
 

Table 1. Current student interest (n = 11) 
Classifica-on   Count Percentage  

  Freshman 3 27.3% 

  Sophomore 3 27.3% 

  Junior 2 18.2% 

  Senior 3 27.3% 

Child life program reason for 

enrolling at TTU 

      

  Yes 8 72.7% 

  No 3 27.3% 

Would be interested in an 

online master’s degree in child 

life at TTU 

      

  Yes 2 18.2% 

  No 3 27.3% 

  Maybe 6 54.5% 

 

Table 2. Alumni student interest (n = 7) 
Gradua-on year   Count Percentage 

  2020 2 28.6% 

  2021 1 14.3% 

  2022 2 28.6% 

  2023 2 28.6% 

Child life program reason for 

enrolling at TTU 

      

  Yes 5 71.4% 

  No 2 28.6% 

Would be interested in an 

online master’s degree in child 

life at TTU 

      

  Yes 2 28.6% 

  No 3 42.9% 

  Maybe 2 28.6% 

Currently prac-cing as a child 

life specialist 

      

  Yes 2 28.6% 

  No 5 71.4% 
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Figure 1. Sample size by location (United States) 
  

March 7, 2024 Academic & Student Affairs Committee Agenda and Materials - Letter of Notification (LON) for the Master of Science (MS) in Child Life

191



 23 

 

Table 3. Child life professional employer survey  
CharacterisOc Item Count Percentage 

Type of clinical seUng       
  Hospital 70 94.6% 

  Community SeUng 2 2.7% 

  Other 2 2.7% 

Program size (Number of part- and full-Ome 
child life posiOons) 

      

  1-5 21 28.4% 

  6-10 12 16.2% 

  11-20 15 20.3% 

  21-30 11 14.9% 

  31-40 7 9.5% 

  41-50 3 4.1% 

  51-60 0 0.0% 

  60 or more 5 6.8% 

Program fully staffed       
  Yes 21 28.4% 

  No 53 71.6% 

Number of job openings       
  0 19 25.7% 

  1 12 16.2% 

  2 14 18.9% 

  3 12 16.2% 

  4 or more 17 23.0% 

AnOcipaOon of growth in child life program 
(next 5 years) 

      

  Yes 43 58.1% 

  No 9 12.2% 

  Unsure 22 29.7% 

AnOcipated number of new child life posiOons 
(next 5 years) 

      

  0 10 13.5% 

  1-3 49 66.2% 

  4-6 11 14.9% 

  7 or more 4 5.4% 

Annual internship posiOons offered       
  0 22 29.7% 

  1-2 28 37.8% 

  3-4 18 24.3% 
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  5 or more 6 8.1% 

 

Table 4. Program preference for master’s prepared candidates  

  Item Count Percentage 

Program gives preference to master’s 
prepared students for clinical internship 
posiOons 

      

  Yes 10 13.5% 

  No 46 62.2% 

  Unsure 18 24.3% 

Program gives preference to master’s 
prepared job applicants  

      

  Yes 16 21.6% 

  No 38 51.4% 

  Unsure 20 27.0% 
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Sec+on IV: Enrollment and Gradua+on Projec+ons  
 It is es-mated to enroll students in a cohort-based format for this graduate program. 

Based on undergraduate enrollment, the number of inquiries we have received in recent years 

about offering a graduate program, and the fact that no other such graduate program exists in 

TN at a public ins-tu-on – the es-mate of 5 students enrolling fall semester to begin the degree 

seems reasonable. An a[ri-on rate of 10% is assumed for each year. Based on the resources 

available for online graduate programs at TN Tech related to instruc-onal technology it is 

es-mated students will be supported throughout the degree resul-ng in an appropriate number 

of graduates each year from the program.  

Table 2 – Projected Enrollments and Graduates* 

 

Cohorts 2025-2026 2026-2027 2027-2028 2028-2029 2029-2030 

Cohort 1 

begins 

5     

Cohort 2 

begins; 

cohort 1 

graduates 

 5 Start  

 

2 Graduate**  

 

 

 

 

 

  

Cohort 3 

begins, 

Cohort 2 

graduates 

  6 Start  

 

3 Graduate**  

  

Cohort 4 

begins; 

Cohort 3 

graduates 

   6 Start  

 

4 Graduate**  

 

Cohort 5 

begins; 

Cohort 4 

graduates 

    6 Start  

 

5 Graduate**  

Total # 

enrolled 

5 +1 PT*** 9 +1 PT 10+1 PT 11+ 1 PT 11+ 1 PT  

 

*This table shows the an-cipated number of students who will enroll in the graduate degree.  

 

** An a[ri-on rate of 10% for each year was assumed.  

*** One part -me student is assumed each year for purposes of tui-on.  
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Sec+on V: Projected Costs to Deliver the Proposed Program 
 Faculty and instruc+onal staff-Currently the School of Human Ecology employs a full-

-me faculty member, Dr. Cara Sisk who is a Cer-fied Child Life Specialist and will become the 

Master’s Degree Program Director. Dr. Sisk has been employed at TN Tech since 2011 when she 

was hired to start the undergraduate Child Life concentra-on within the BS in Human Ecology. 

She has successfully grown the undergraduate program from zero enrollment in 2011 to a 

consistent enrollment of 30+ students each year. Dr. Sisk will move from the undergraduate 

concentra-on to the graduate program director. A full--me, 12 month, lecturer posi-on is being 

requested to teach undergraduate child life courses and focus on preparing graduate students 

for na-onally compe--ve child life clinical prac-cums/pre-internship experiences and child life 

internships.  This posi-on will not be needed un-l 2025 when the degree starts.    

Non-instruc+onal staff- The School of Human Ecology employs a full--me Administra-ve 

Associate who will provide administra-ve support for the graduate degree program within the 

regular du-es of the posi-on.  

 Graduate assistants- No Graduate Assistantships are planned for the first year, but we 

do plan to offer a graduate assistantship. See Year 2 in the THEC Financial Projec-on Form for 

the addi-on of the graduate assistantship, which will require the student to be on campus. A 

tui-on increase of 4% each year is assumed for the cost of the assistantship posi-on.  

 Accredita+on- the Associa-on of Child Life Professionals does not offer accredita-on to 

educa-on programs. Instead, academic endorsement is available. A one--me endorsement 

applica-on fee of $1750 is included on the Financial Projec-ons form as well as the annual 

maintenance fee of $250; exis-ng funds will be used to pay these fees.  

 Consultants- The School of Human Ecology contracted two consultants to prepare the 

feasibility study; each received a $2000 s-pend which was paid for by the School of Human 

Ecology.  

 Equipment- Each faculty member who will teach in this new graduate degree has a 

laptop and printer in their office with camera and scanning capability. The Lecturer posi-on will 

require a laptop and a printer, but no other equipment is iden-fied as being needed to deliver 

this degree.  

 Informa+on technology- TN Tech has an office of Informa-on Technology Services (ITS) 

which provides computer resources, technical services, and support for instruc-on to all TN 

Tech faculty. Related to learning resources and support, TN Tech as the Center for Innova-on in 

Teaching and Learning which provides workshops, trainings and consulta-ons to faculty related 

to online teaching and learning. iLearn, powered by Brightspace D2L, is the online learning 

management plaoorm provided by TN Tech to all students and faculty. All content for the MS in 

Child Life will be housed within this learning plaoorm. The College of Agriculture and Human 

Ecology has a dedicated ITS Support Staff member who provides technical support to faculty 

related to computer and somware needs. TN Tech provides a professional Teams account to 

each faculty member. Professional Zoom accounts are requested for all child life graduate 

faculty to ensure virtual communica-ons with all online students.  

 Library resources- The Volpe Library provides a variety of resources to students and 

faculty including online journal databases, Interlibrary loan, RefWorks, and Research Poster 

Design. Addi-onally, Reference Library faculty members are available to work one on one with 
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faculty to secure resources from other loca-ons and to provide support. Numerous online 

databases are available to support this graduate degree: 

Applied Science and Technology, Full text 

Agency for Healthcare Research and Quality  

BioMed Central (BMC) 

CINAHL Complete 

Consumer Health Database 

Health and Medicine 

Medline Plus 

PubMed and PubMed Central 

PsycInfo 

Social Sciences Full Text 

Science.Gov 

Health and Medical Collec-on 

Health Source – Consumer Edi-on 

Public Health Database  

Public Library of Science (PLOS)  

 Marke+ng- this new degree program will be marketed through print, online and in 

person methods. A dram website page will be created when appropriate to begin to spread the 

word about this new graduate degree. The School of Human Ecology pays a monthly service fee 

to the Office of Communica-ons and Marke-ng to receive a certain number of hours each 

month for website maintenance. Print brochures and post cards will be designed with assistance 

from the Office of Communica-ons and Marke-ng. The School of Human Ecology will pay for all 

associated marke-ng costs related to the new degree program.  

 Facili+es- Space is already in place to support this new degree program. Dr. Sisk has 

specific office space within Oakley Hall and she is supported by the School of Human Ecology 

administra-ve associate whose office is in proximity. The Lecturer posi-on will require office 

space, which the School of Human Ecology has available. Faculty already have access to a work 

room which houses offices supplies and a copier; as well as a conference room shared by the 

Dean’s office.  

 Travel- The School of Human Ecology already provides each faculty member with $1000 

in travel funds each year; to be used for professional development and travel to conferences. Dr. 

Sisk is supported to a[end the ACLP Annual Conference, Southeastern Associa-on of Child Life 

Conference, and Child Life Academic Society mee-ngs annually.  

 Other resources- the College of Graduate Studies provides support to graduate faculty 

and graduate students. TN Tech currently offers graduate degrees out of every college including 

Eds, PhD, and DNP degrees.  

 
 
Sec+on VI: Projected Revenues for the Proposed Program  
 Tui+on- In projec-ng revenues, the tui-on component includes both tui-on and fees, 

such as online fees. The es-mates for tui-on and fees are based on projected enrollments and 

graduates outlined in Table 2, with students take 9 credit hours in both fall and spring 

semesters. Revenue from summer courses is not included since they are considered op-onal. 
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For Years 2-5, a 4% increase in tui-on is assumed. Table 3 provides a breakdown of projected 

tui-on and fees from Year 1 to Year 5. 
 
 Grants-it is not es-mated that any grant funding will be used 

 Other- no other funding source is iden-fied.  

 

Table 3. Projected Revenue 
 

Projected Revenue 
Category Planning Year 1 Year 2 Year 3 Year 4 Year 5 
Tuition & Fees    $77,556 $134,504 $152,962 $172,546 $178,304 
Grants   $0 $0 $0 $0 $0 
Other   $0 $0 $0 $0 $0 
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Appendix A 

LeCers of Support 
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Cara Sisk, PhD, CCLS   
Child Life Program Director  
School of Human Ecology  
Tennessee Technological University  
Box 5035  
Cookeville, TN 38505  
  
  
Dear Dr. Sisk:   
  
On behalf of the Association of Child Lif Professionals (ACLP), please accept this letter 
of support for the Bachelor of Science degree in Human Ecology with a concentration in 
Child Life at Tennessee Tech University.   
  
Since your endorsement by ACLP in October 2020, the program has continued to 
maintain excellence in academic preparation of students who aspire to become child life 
specialists. The ACLP defines endorsement of academic programs in child life as an 
assurance that an academic program meets the standards and requirements set forth in 
the Standards for Academic and Clinical Preparation Programs. This achievement 
promotes the interests of students by elevating the quality of teaching, learning, and 
professional practice.   
  
Offering this degree at Tennessee Tech University provides students with excellent 
preparation and opportunities to develop an important skillset within healthcare and 
community-based settings which supports children and families experiencing stress and 
crisis. Knowledge and skills obtained by child life students in this program will contribute 
to the child life workforce as well as the growing number of esteemed professionals with 
the Certified Child Life Specialist credential.   
  
 
Sincerely,  
 

  
Alisha Saavedra, MA, CCLS   
Board of Directors, President  

Alison E. Heron, MBA, CAE   
Chief Executive Officer 
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Jessika Boles, PhD, CCLS

Assistant Professor of the Practice
Department of Psychology and Human Development
Vanderbilt University
230 Appleton Place, Hobbs 108
Nashville, TN 37232

September 4,2023

To Whom lt May Concern

I am happy to write this letter of support for the creation of a Master of Science in Child Life graduate program at Tennessee
Tech University. As the Child Life Academic Coordinator of the only currently existing graduate program preparing Certified
Child Life Specialists in the State of Tennessee, I believe this to be a much-needed resource that will increase accessibility for
our field, while also creating more opportunities for collaboration across our respective institutions.

I have known Dr. Sisk for nearly fifteen years - she was my first mentor as a fledgling child life specialist at St. Jude Children's
Research Hospital in Memphis, Tennessee. Her ability to teach, create, and coordinate is well documented at Tennessee
Technological University as well as in the annals of the history of the child life profession. I am certain her name alone will
draw significant interest in this prospective program; for those who may not know her by name, once they see the rigor of the
program, its alignment with ACLP and CLCC expectations, and experience the kindness of the TTU community, they will be sold
on completing this next step in their academic journey in your program.

As the current leader of the ACLP's prestigious research fellows, and as a former member and active participant and leader
across committees in both the ACLP, the CLCC, and our regional child life organization, SEACLP, I can see how this program will
only strengthen our regional and national professional infrastructure. Child life has become an incredibly competitive field,
and although not currently required, most internship sites (our affiliated children's hospital included), have moved to
prioritizing master's level candidates for clinicaltraining placements. Organically, clinical programs have begun to recognize
the depth of knowledge and strength of skills that graduate prepared candidates possess, and according to data I recently
compiled, almost 7O% of new entrants into the field are master's prepared.

ln the state of Tennessee, we are losing many promising candidates to online programs hosted in Texas, California, and Florida
because of the lack of opportunities available here. Sadly, these online programs are admitting large numbers of students, but
few of those students are successful in obtaining a clinical internship or their certification as a child life specialist. Other
universities are making money on our students without delivering the outcomes promised. Our program at Vanderbilt is only
equipped to admit 1-0 graduate child life students per year, yet there are easily twice as many clinical positions currently
vacant in our state and neighboring states. We turn away about 60 applicants each year that we don't have the means to
support - which means the time is ripe for us to be able to point them to another option in our state. Not only does our state
offer some affordable living costs compared to other major metro areas but is also rich with world-renowned healthcare
centers that boast child life teams who are leading the profession both in what they do and how they contribute to the larger
profession. Establishing a Master of Science program in Child Life is well-timed, desperately needed, and ideally suited at
Tennessee Technological University, and we at Vanderbilt University are so happy to extend our support to Cara and her team.
Please let me know if there is any more information that I can provide to be helpful.

cerely,

Departn-tent of Psychology and VANDERBILT
Human Deuelopment

Peabody College

VANDERBILT UNIVERSITY

PMB 552
230 Appleton Place
Nashville, Tennessee 37203

www.vanderbilt.edu
tel 515.322.81,41
fax 6L5 .343.9494

Sin

ika Boles, PhD, CCLS
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College of 
Human Environmental Sciences 
Human Development & Family Studies 

 
 
September 7, 2023 
   
To Whom It May Concern: 
      My name is Dr. Sherwood Burns-Nader, and I am the coordinator of the graduate and 
undergraduate child life programs at the University of Alabama. In addition, I am a leader 
within the Association of Child Life Professionals (member of the Internship Readiness 
Working Group, Co-Chair of the Academic Excellence Task Force), as well as the Child 
Life Certification Commission (previous Chair of CLCC, chair-elect of Ethics Committee). 
These roles and leaderships have helped me to become very informed of the needs 
regarding the pathway to the child life profession, including academic training. I am 
excited to hear that Tennessee Tech University is pursuing transitioning to master’s 
program, as I see such a transition as a potential benefit for our profession. For one, a look 
at the strategic plan of the Association of Child Life Professionals highlights emphasis on 
expanding the research of child life. Master’s programs are the best supports for such an 
initiative as the foundations of research are offered at the graduate level (i.e., research 
methods and statistics requirements, thesis opportunities). Across the United States, there 
are less than 50 academic programs that offer a focus in child life and significantly less that 
do so at the master’s level. Therefore, one of my perceived benefits of this transition is that 
it increases accessibility to graduate level training in child life while also increasing the 
available options for training in research. Such training can help further develop the field 
of child life. Furthermore, as a program that offers a graduate program in child life, I am 
aware of the benefits that such programs offer students. Graduate programs tend to include 
smaller course sizes and close engagement with professors. Such opportunities provide the 
mentorship and evidence based instruction that is needed at the academic level to prepare 
students for the clinical training of the internship. Finally, a large number of those 
interested in child life are those who find the profession later (later in their undergraduate 
program or as a second career). Master’s programs provide access to the profession for 
individuals who find out about child life a little later and need high quality coursework and 
academic training beyond a previously earned bachelor’s degree. In summary, I see many 
benefits of Tennessee Tech University shifting their child life program to the master’s 
level. Thank you for considering my comments, and please feel free to contact me at 
sburns@ches.ua.edu. 

Sincerely, 
 
 

Sherwood Burns-Nader, PhD, CCLS 
Associate Professor 

 
 

 
 

        

 
651 5th Avenue East Room 214  |  Box 870160  |  Tuscaloosa, AL 35487-0160  |  205-348-6158  |  Fax 205-348-8153  |   
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September 13, 2023  

To Whom It May Concern,  

I am writing to you in support of The School of Human Ecology at Tennessee Tech University 
offering an online Master’s Degree in Child Life. 

As a former child life undergraduate student at Tennessee Tech University, I graduated with a 
Bachelor of Science in Child Life in 2018. I am honored to have obtained my educational background 
under Dr. Cara Sisk, the Child Life Program Director and Assistant Professor for Tennessee Tech’s Child 
Life Program Department. Her incredible hard work and passion for her students does not go un-
noticed. Her diligence behind the educational child life related courses taught me as a child life student 
which led me to a successful career as a Certified Child Life Specialist now. As her student at the time, I 
admired her desire to grow with her own personal education advancement so that she could further 
advance the child life program. Her achievements inspired me to want to personally gain more similar 
child life experiences. After I graduated, through her connections with another child life director, I was 
contracted with Siriraj Hospital in Bangkok to mentor and work with the Thai child life specialists. That 
experience allowed me to obtain my career here at Monroe Carell Jr. Children’s Hospital Vanderbilt at 
Williamson in Franklin, TN. With utmost thanks to her as a professor, I am proud to have been her 
student.   

As of currently there is no state university that provides an online Master’s Degree in Child Life 
in the state of Tennessee. I find this a necessary and significant need for child life specialists who seek 
professional growth and educational advancement. By offering an online Master’s program in Child Life 
here in Tennessee, not only does this allow the benefit of having one close to those who reside in the 
state but opens windows of opportunity for clinical advancement for neighboring states as well. Most 
children’s hospitals require a master’s degree for all child life professionals interested in furthering their 
clinical and professional advancement. For example, transitioning from a Certified Child Life Specialist II 
to a Certified Child Life Specialist III. This benefits the individual to gain clinical advancement and 
potential monetary promotion to one’s career, especially when it comes to an opportunity for 
leadership and administration for their child life department at the hospital. The impact of having an 
online child life graduate program available at Tennessee Tech University sets the precedence even 
higher with educational opportunities for students and professionals. It also gives me personal 
excitement to potentially share with my future intern students giving them more opportunity for career 
goals and advancement.  

Respectfully,  

Nancy Caldwell Davis, CCLS 
Certified Child Life Specialist 
Monroe Carell Jr. Children’s Hospital Vanderbilt at Williamson Medical Center  
4321 Carothers Pkwy 
Franklin, TN 37067 
ncaldwell@wmed.org 
423-240-3419 
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Monday, October 2, 2023 at 07:57:23 Central Daylight Time

Page 1 of 1

Subject: Le#er of Support: Master’s Program

Date: Friday, September 29, 2023 at 6:53:21 PM Central Daylight Time

From: Hanna Lewis

To: Sisk, Cara

External Email Warning

This email originated from outside the university. Please use cauPon when opening a#achments, clicking

links, or responding to requests.

________________________________

To Whom it May Concern:

As a former child life undergraduate student at Tennessee Technological University, I am wriPng this le#er of

support for an online Master’s Program at Tennessee Technological University. As a working child life

specialist, I see the benefits of conPnuing my educaPon and pursuing a master’s degree. I came to know Cara

Sisk during the four years I spent as a student in the Child Life Program.

Since graduaPng, I have not yet earned a Master’s Degree; although, aXer working as a child life specialist I

see the benefits of obtaining a higher degree. I see conPnuing educaPon as an opportunity to increase my

knowledge as a professional, intellectual development, gain more experience, and stay up to date with

evolving research. Cara Sisk is not only an excellent professor but a role model. Cara is someone I strongly

look up to as a person, professor, and mentor.

I would consider Tennessee Tech’s online masters program in helping me obtain my goals in the future. This

would impact my day to day responsibiliPes as a professional and working with paPents and families. A

master’s program would allow me to challenge myself. I am always looking for opportuniPes to grow in my

profession.

Sincerely,

Hanna Lewis
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Institution
Program Name

Category Planning Year 1 Year 2 Year 3 Year 4 Year 5
Faculty & Instructional 
Staff 2,000.00

Consultants $4,000
Equipment $2,500
Information Technology
Library resources
Marketing $1,000 $500
Total One-Time 
Expenditures $4,000 $3,500 $500 $0 $0 $0

Category Planning Year 1 Year 2 Year 3 Year 4 Year 5
Faculty & Instructional 
Staff
Lecturer (new) $62,500 $65,000 $67,600 $70,304 $73,116
Non-Instructional Staff
Graduate Assistants $25,000 $26,000 $26,040 $26,041
Accreditation $1,750 $250 $250 $250 $250
Travel $1,000 $1,000 $1,000 $1,000 $1,000
Other
Total Recurring 
Expenditures $0 $65,250 $91,250 $94,850 $97,594 $100,407

Grand Total (One-Time 
and Recurring) $4,000 $68,750 $91,750 $94,850 $97,594 $100,407

Category Planning Year 1 Year 2 Year 3 Year 4 Year 5
Tuition & Fees $77,556 $134,504 $152,962 $172,546 $178,304
Grants $0 $0 $0 $0 $0
Other $0 $0 $0 $0 $0
Total Revenues $0 $77,556 $134,504 $152,962 $172,546 $178,304

Tennessee Tech University 
MS in Child Life

Projected Revenue

*Years 6 and 7 should only be included for doctoral programs

Projected One-Time Expenditures

Projected Recurring Expenditures

Financial Projections Form
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