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The following approvals must be obtained prior to sending the Letter of Intent to Develop a New Academic 
Degree Program to the UNC System Office. 
 
Institution North Carolina State University  
 
Degree Program Title (e.g. M.A. in Biology)_PhD in Engineering Education  
 
Reviewed and Approved By (Name and title only. No signature required in this section.) 
Check box to indicate participation in review. (Provost is required.) 
 
☐ Provost: 
☐ Faculty Senate Chair (as appropriate): 
☐ Graduate Council (as appropriate): 
☐ Undergraduate or Graduate Dean (as appropriate): 
☐ Academic College Dean: 
☐ Department Chair: 
☐ Program Director/Coordinator: Dr. Laura Bottomley 
 
 
New Academic Proposal Process 
New academic programs are initiated and developed by the faculty members. Approval of the Letter of 
Intent to Develop a New Academic Degree Program must be obtained from department chairs and college 
deans or equivalent administrators before submission to the UNC System Office review. 
 
Directions: Please provide a succinct, yet thorough response to each section. Obtain the Provost’s signature 
and submit the proposal via the PREP system to the UNC System Vice President for Academic Programs, 
Faculty, and Research, for review and approval by the UNC System Office. Once the Letter of Intent to 
Develop is approved, the institution can begin work on the formal Request to Establish a New Degree 
Program. 
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Letter of Intent to Develop a New Academic Degree 
Program  

 
 
 
 

Institution North Carolina State University 

Joint Degree Program (Yes or No)? If so, list partner 
campus. 

No 

Degree Program Title (e.g. M.A. in Biology) Ph D in Engineering Education 

CIP Code and CIP Title (May be found at National Center 
for Education Statistics) 

14.9999 

Require UNC Teacher Licensure Specialty Area Code (Yes 
or No). If yes, list suggested UNC Specialty Area Code(s). 

No 

Proposed Delivery Mode (campus, online, or site-based 
distance education). Add maximum % online, if applicable. 

campus 

Proposed Term to Enroll First Students (e.g. Spring 2019) Fall 2019 

List other programs in the UNC System (may be found at 
UNC System website) 

N/A 

 

SACSCOC Liaison Statement: (Provide a brief statement from the University SACSCOC liaison regarding 
whether the new program is or is not a substantive change.) 

(We understand that the determination about whether a program is a substantive change is made by 
the Substantive Change Review Team, which the SACSCOC liaison chairs, and that, after the proposal is 
submitted to the Graduate School, they will bring it to the SCRT. ) 

 
 

 
Program Summary: (Briefly describe the proposed program and summarize the overall rationale.) 
Maximum of 1,000 words. 
 

Include the following in your narrative: 
• Ways in which the proposed program is distinct from others already offered in the UNC System (use 
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the 4-digit CIP as a guide). Information on other programs may be found on the UNC System 
website. 

• How this program supports specific university and UNC System missions. 
• Collaborative opportunities with other UNC institutions as appropriate.  

 
The Ph.D. in Engineering Education will bring two colleges together to administer a joint degree 
program. Students who have at least one degree1 (or equivalent hours of coursework) in 
engineering (or related fields) are expected to enroll in the program, which will equip them to 
engage in a variety of roles: regular engineering departmental faculty, research or teaching 
faculty in engineering programs, faculty in engineering education programs world-wide, a 
center/institute director, engineering higher education administrator, community college 
instructor, engineering departmental teaching specialist or departmental education researcher, 
engineering outreach services director, and entrepreneurship.   

The College of Education at NC State currently has a program area of study under their STEM 
Education Department in the area of Engineering and Technology Education, one of the options 
for the PhD in Learning and Teaching in STEM.  The PhD program area in Engineering and 
Technology Education is focusing on teaching and learning issues of K-12 students, including 
informal settings. The focus is to prepare scholars and teacher educators that will work in 
teacher preparation programs to prepare K-12 teachers in engineering and technology design 
principles and curricula. In addition, these doctoral students study the teaching and learning of 
technology and engineering design principles in order to build theories and scholarly 
contributions about K-12 and informal settings for K-12 students. Most likely those doctoral 
students would take positions in a College of Education or STEM or Engineering department 
where they focus on K-12 teaching and learning issues or teacher preparation. The new degree 
is distinct and non-overlapping with this area of study in STEM Education, as it is aimed at 
students who seek to obtain a PhD in Engineering Education that will qualify them to teach at 
the post-secondary level, specifically in Colleges of Engineering.   There are several universities 
in the US that offer PhDs in Engineering Education, but none of those degrees is administered 
jointly by a College of Engineering and a College of Education.  This would be the first such 
degree.  

This degree is unlikely to draw from the current population of PhD in STEM Education students, 
as its focus is distinct.  It is possible a very small number of Engineering PhD students would 
elect to switch to this Engineering Education degree, but with a population of 1200 PhD 
students in Engineering, the effect would be minimal. 

The Ph.D. in Engineering Education aligns with several of the goals of the NC State strategic plan:  

Goal 1: Educational Innovation—A jointly administered degree will lead to a high level of 
interdisciplinary work. The cooperation between two colleges to offer this degree will be the 
first such collaboration that we have been able to identify in the nation. Although Engineering 

                                                             
1 This does not include Associates (two-year) degrees. 
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Education Ph.D. degrees are offered at a number of our peer institutions, these degrees sit 
exclusively in the colleges of engineering. Creating a degree that accesses the expertise in the 
cognitive-social and cultural dimensions of teaching and learning from the College of Education 
while accessing domain knowledge and knowledge of the development and formation of 
engineers from the College of Engineering will make us a leader in the nation. 

Goal 2: Enhance scholarship and research by investing in faculty and infrastructure—There are 
currently over 30 faculty in the colleges of Engineering and Education who do research related 
to engineering education. This new degree will center our work and allow us to delve deeper 
into issues of engineering education and leverage the strengths that NC State has in both 
education and engineering. 

 

Goal 3: Enhance interdisciplinary scholarship to address the grand challenges of society—This 
will be a central goal of this Ph.D. in Engineering Education program. Scholarship in this area 
involves not only researchers in engineering and education, but also sociology, psychology, 
mathematics, various sciences, statistics, and many other areas. The College of Engineering has 
centered its strategic mission around the Engineering Grand Challenges and a large portion of 
the proposed program will also be centered there by building on the idea of interdisciplinary 
and problem-based pedagogy and research. There is evidence for a national increased emphasis 
on interdisciplinary work of this nature in the requirements for engineering education grants, 
which now frequently require a social science partner.  For example, the request for proposals 
for the IUSE / Professional Formation of Engineers: REvolutionizing engineering and computer 
science Departments (IUSE/PFE: RED) grants lists the following requirements for the proposal 
team: “…There must be a RED team that includes (at a minimum) an expert in engineering 
education or computer science education research who can ground the research plan in the 
literature, and a social science expert who can advise on strategies for developing a culture of 
change… 

Goals 4 (pursue organizational excellence) and 5 (engage locally and globally) Cooperation 
between the two Colleges will certainly benefit from the strength of both programs. Expanding 
the pipeline of individuals with knowledge of teaching engineering will help meet an important 
need of our state and our nation. 
 

Student Demand: (Provide evidence of student demand.  Discuss the extent to which students will be 
drawn from a pool of students not previously served by the institution. Maximum length 1,000 words.) 

The student demand for the Ph.D. degree in Engineering Education can be documented by the 
number of other institutions nationwide and internationally that have similar programs. There is 
NO institution in North Carolina currently meeting this demand. Students from our own 
institutions are leaving our state to pursue degrees in engineering education in Virginia or 
Indiana. 
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The most closely associated programs to the proposed NC State Ph.D. are at Virginia Tech and 
Purdue universities. It should be noted that the Ph.D. in Engineering Education at each of these 
locations resides solely in the College of Engineering, while the proposed degree would be 
multidisciplinary, jointly administered between Engineering and Education. The program at 
Virginia Tech began in 2005 and granted its first Ph.D. in 2010.  They receive approximately 20 
applications per year.  Approximately 28 students have since graduated. These graduates are 
employed as 12 tenure-track faculty and two teaching faculty, six post-docs, two academic 
administrators and four traditional industry engineering and education (instructional 
coordinator-type) positions. 

The program at Purdue was established in 2004 and granted its first Ph.D. in 2006. They receive 
between 30 and 50 applications per year, and have graduated 62 from the program. Their 
graduates hold positions very similar to those of Virginia Tech. Of the 62, nine are engineering 
education tenure-track faculty, five are higher education administrators, 26 are tenure-track 
engineering department faculty, one is a museum educator, nine are non-tenure track faculty, 
four are non-academic administrators, seven are in industry, and nine are in post-doc positions. 

In addition to these two programs, there are approximately 20 other Ph.D. programs around the 
world and an additional half-dozen degrees in disciplinary engineering with a focus on 
engineering education. This includes programs at Clemson University and an engineering 
education program housed in a new institute at the University of Georgia. 

 
Societal Demand: (Provide evidence of societal demand and employability of graduates from 
each of the following source types. Maximum length 1,000 words) 
 

• Labor market information (projections, job posting analyses, and wages) 
o Specific to North Carolina (such as ncworks.gov, nctower.com, or outside vendors such 

as Burning Glass) 
o Available from national occupational and industry projections (such as the U.S. Bureau 

of Labor Statistics) 
• Projections from professional associations or industry reports 
• Other (alumni surveys, insights from existing programs, etc.) 

Societal demand for more engineering graduates is well documented. Publications such as “The 
Engineer of 2020,” from the National Academy of Engineering also point to the need for new 
approaches to educating those new graduates: “To enhance the nation's economic productivity 
and improve the quality of life worldwide, engineering education in the United States must 
anticipate and adapt to the dramatic changes of engineering practice. The Engineer of 2020 
urges the engineering profession to recognize what engineers can build for the future through a 
wide range of leadership roles in industry, government, and academia—not just through 
technical jobs. Engineering schools should attract the best and brightest students and be open 
to new teaching and training approaches. With the appropriate education and training, the 
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engineer of the future will be called upon to become a leader not only in business but also in 
nonprofit and government sectors”. 

In addition, President Obama called for innovation in the way we educate children in K-12 
education to increase STEM literacy and the number of STEM graduates: 

https://www.whitehouse.gov/the-press-office/president-obama-expands-educate-innovate-
campaign-excellence-science-technology-eng 

In addition to post-secondary engineering education, K-12 education is increasingly 
incorporating engineering content and practices into classrooms. Teachers for these classrooms 
need training from higher education faculty with advanced training in engineering education. 
This is also true for instructors working in contexts such as informal STEM education outreach 
centers. In combination, these types of publications signal a strong need for improving the 
education of engineering educators. 

In light of these paradigms shifts and increasing demand, engineering is still being taught, in 
many cases, as it has been for the last hundred years.  While the amount of knowledge in these 
fast-changing, highly technological fields is ever increasing, departments struggle to add more 
information to already tightly scheduled degree plans.  Additionally, engineering remains a field 
occupied largely by white, male participants.  This, too, is a compelling problem that engineering 
education needs to address.  Teaching and learning engineering can differ greatly from more 
basic sciences or mathematics, due to the highly integrated types of problems addressed 
(witness the Engineering Grand Challenges highlighted by the National Academy of Engineering, 
which involve mathematics, physics, biology, chemistry, politics, economics, sociology, 
psychology and other academic subjects).   

In the late 1990’s, the field of engineering education began to emerge as an important research 
area.  Topics include how students learn to do design, how are classrooms best administered to 
scaffold learning for all types of students, what are the issues with recruitment and retention of 
a diverse student body in engineering, how does one teach spatial visualization skills, can 
innovative teaching techniques (such as flipped classrooms, online learning, and others) be used 
to enhance traditional classroom instruction effectively, and many more.  A new National 
Science Foundation grant program, IUSE/Professional Formation of Engineers: REvolutionizing 
engineering and computer science Departments (IUSE/PFE: RED), was introduced in 2015.  
There is a need for researchers and educators who are trained in this specialized area of 
teaching and learning. 

Potential positions for graduates from the Engineering Education program include the following: 

● Tenure track and teaching faculty in Colleges of Engineering (see employment of Virginia 
Tech and Purdue graduates above) 

● Engineering diversity director 
● Faculty in engineering education programs (research in early undergraduate, diversity, or 

department specialist) 
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● Engineering higher education administrator, community college instructor 
● Engineering education research associates and program managers for the federal 

government 
● Engineering outreach services director (companies, museums, other informal education 

contexts, consultancies) 
● Industry trainers 

 
A sampling of the American Society of Engineering Education classified ads for academic 
positions shows two to four new openings for Ph.D.’s in engineering education with a second 
degree in engineering (a requirement of this proposed degree) per month. A review of posted 
faculty searches in Fall 2016 related to engineering education showed position openings at 
Arizona State, Virginia Tech, Ohio State, Purdue, Queen’s University, and the universities of 
Georgia and Michigan. 

The categories that the Bureau of Labor Statistics Occupational outlook handbook lists are 
tabulated below together with their predicted rate of growth over the next seven years.  

 

OOH Category Job title Predicted rate of 
growth 

Post-secondary engineering 
teachers 

Departmental engineering faculty, 
community college instructors, 
engineering education professors, 
disciplinary engineering teaching faculty 

+13% 

Post-secondary educational 
administrators 

Center or institute director, engineering 
outreach director, engineering diversity 
director, higher education administrator 

+7% 

Instructional coordinator for 
engineering (industry) 

Instructor, trainer +12% 

Outreach services director Entrepreneur, museum educator, 
professional developer 

+10% 

 
 
For Doctoral Programs Only: 

 Describe the following (maximum length 2,000 words): 
• The research and scholarly infrastructure in place (including faculty) to support the proposed 
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program. 
• Method of financing the proposed new program (including extramural research funding and other 

sources) and indicate the extent to which additional state funding may be required. 
• State the number, amount, and source of proposed graduate student stipends and related tuition 

benefits that will be required to initiate the program. 

 
NC State has a number of strengths that make us leaders in engineering education. Over the 
past 10 years, faculty from the colleges of Engineering and Education have obtained joint 
funding directly related to engineering education from competitive sources that exceed 
$17,277,494. These funded grants have included 61 different researchers from the College of 
Education and 46 from the College of Engineering. The College of Engineering currently has six 
Fellows in the American Society of Engineering Education. 

Many collaborations between researchers in the two Colleges have resulted in publications in 
journals such as IEEE Transactions in Education, Computers and Education, The Journal of Nano 
Education, The Journal of Engineering Education, The Journal of Research in Science Teaching, 
The Journal of Virtual Reality, Journal of Science Education and Technology Education, Journal of 
Technology Education, Advances in Engineering Education, The Journal of Technological Studies, 
Teacher Education and Practice, World Journal on Educational Technology, Proceedings of the 
American Society for Engineering Education, Advances in Engineering Education (AEE), Computer 
Science Education, Design Studies, Engineering Education (Higher Education Academy 
Engineering), Engineering Education Letters, Engineering Studies, European Journal of 
Engineering Education (EJEE), Global Journal of Engineering Education (GJEE), International 
Journal of Engineering Education (IJEE), International Journal of Engineering Research and 
General Science (IJERGS), International Journal of Service Learning in Engineering (IJSLE), 
International Journal of STEM Education, Journal of Engineering Education (JEE, American 
Society for Engineering Education), Journal of Pre-College Engineering Education Research (J-
PEER), and Research in Engineering Design.  

There are also hundreds of Proceedings articles published in engineering and technology 
publications.  A minimum of 200 peer reviewed publications have been published by researchers 
in the area of engineering education across the two Colleges. 

Dean Louis Martin-Vega of the College of Engineering is serving his third year as President of the 
American Society of Engineering Education, the largest professional society in this field. 

NC State faculty in engineering and education have received extramural funding for research 
related to engineering education from NSF, NIH, U.S. Department of Education, NASA, NCDPI, 
and many other agencies. A search of RADAR for Engineering Education related projects 
revealed 10 current and 11 recently completed projects with education faculty as PIs or co-PIs. 
Many more projects are likely funded in Engineering and other colleges.  

However, there are considerable grant opportunities being passed by due to lack of current 
faculty capacity and/or lack of competitive ideas. These are issues that a new interdisciplinary 
program focusing on engineering education can address by hiring faculty who specialize in this 
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field, and by recruiting students who wish to do research in this subject.  A quick search of the 
NSF web site returned twenty-seven open calls for proposals. This list represents multiple 
millions of dollars of potential funding from this one agency alone. 

There are additional programs available from other federal and state funding sources, including 
NASA, the Department of Education, and NIH. 

Students enrolled in this degree will also be required to teach at least one course, which could 
include E101 (Introduction to Engineering and Problem Solving) and E102 (Engineering in the 
21st Century).  This will provide valuable training and funding for their education. 

The colleges will each need to provide 2 teaching assistantships per year for first year students, 
and an equal number for second year students.  Tuition benefits for teaching assistants are paid 
by the Provost from currently available funds. 

Assistantships for an equal or greater number of third and fourth year students will be funded 
from research grants. 

Each College has agreed to hire two faculty who will teach in the program.   

A joint curriculum committee across the two colleges will review and approve all new course 
proposals and curriculum changes once the degree is established. 

 

 

 
 
 
Contact: (List the names, titles, e-mail addresses and telephone numbers of the person(s) responsible 
for planning the proposed program.) 
 

Position Title Name E-mail Address Telephone 

Director and 
Teaching Associate 
Professor 
Engineering and 
Education 

Dr. Laura Bottomley laurab@ncsu.edu 919-515-3263 

Professor, STEM 
Education Dr. Eric Wiebe Eric_wiebe@ncsu.edu 919-515-1753 

Associate 
Professor, STEM 
Education 

Dr. Karen Keene karen_keene@ncsu.edu 919-513-3374 
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Professor, STEM 
Education Dr. Hollylynne Lee hollylynne@ncsu.edu 919-513-3544 

Professor, STEM 
Education Dr. Aaron Clark aaron_clark@ncsu.edu 919-515-1771 

Teaching Assistant 
Professor, 
Engineering and 
Education 

Dr. Tameshia Ballard Baldwin tsballar@ncsu.edu 919-515-3263 

Associate 
Professor, 
Engineering 

Dr. Wendy Krause wekrause@ncsu.edu 919-515-6560 

Alumni 
Distinguished 
Undergraduate 
Professor, the 
Director of 
Undergraduate 
Programs and 
Associate 
Department Head 

Dr. Russell Gorga russell_gorga@ncsu.edu 919-515-6553 

Director of 
Undergraduate 
Programs and 
Teaching Assistant 
Professor, 
Engineering 

Dr. Cheryl Cass cheryl_cass@ncsu.edu 919-515-2479 

 
 
 
This Letter of Intent to Plan a New Program has been reviewed and approved by the appropriate campus 
authorities. 
 

Position Title Signature Date 

Provost   

Provost (Joint Partner 
Campus)   

 




















