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Maine EPSCoR FY19-24 NSF EPSCoR RII Track-1
Proposal Development Process
Phase I – Research Concept Papers
To prepare for the next round of NSF EPSCoR RII Track-1 funding, Maine EPSCoR is executing a formal proposal development process.  
For Phase I, researchers from Maine are invited to submit a concept paper that describes a current research problem/need for the state that might be applicable for the next Maine NSF EPSCoR RII Track-1 project.

Note that the Track-1 grant is required to address a comprehensive, integrated, trans-disciplinary, statewide focus that creates a substantial academic research infrastructure and involves participants from colleges and universities throughout the state. It is not designed for individual, single institution, or small group faculty research.
INSTRUCTIONS:

Please fill in the template below, using standard NSF font size requirements. The allowable maximum is two pages. If you require additional space, you may delete unused lines in the Senior Personnel section, or blank lines in the document - please do not delete any other lines or instructions.
Sections:

1) Indicate the general focus area of the research that you are proposing (i.e., aquaculture, alternative energy, etc.).
2) Indicate the contact person for this concept.

3) Indicate potential key personnel who could be part of the effort to address this research concept.

4) Intellectual Merit – please provide a brief description in each of the sections, relating it to the research focus that you have identified as a current problem/need for Maine.
5) Broader Impacts – please provide a brief description in each of the sections.
	Due by:
	February 15, 2017   

	Submit to:
	shane.moeykens@maine.edu  (as pdf or Word doc)


By submitting this concept paper, Maine researchers are giving permission to post this document on the Maine EPSCoR website in order to encourage statewide discussions and potential collaborative engagement prior to the next phase of the RII Track-1 project development process.  
Personnel from each submitted concept paper are encouraged to look over the other submitted concept papers for potential synergy, and to contact others as applicable.

For more information see:
https://umaine.edu/epscor/track-1-rii-development-process/

https://www.nsf.gov/pubs/2016/nsf16557/nsf16557.htm



Maine EPSCoR FY19-24 NSF EPSCoR RII Track-1
Proposal Development Process Phase I – Research Concept Papers 

	1) Proposed Research Focus:
	Research in Engineering and Computing Education 

	2) Primary Contact Person:

	Name:
	Institution:
	Title:
	Dept.
	E-mail:
	Phone:

	Mohamad Musavi
	UMaine
	Associate Dean
	Engineering 
	musavi@maine.edu
	581-2218

	3) Suggested/Potential Key Senior Personnel:  

	Name:
	Institution:
	Title:
	Dept.
	E-mail:
	Phone:

	Alex Fries 
	UMaine
	Associate Prof
	Mechanical Eng.
	Alex.Friess@maine.edu
	581-2122

	James Artesani
	UMaine 
	Associate Dean
	College of Education 
	James.Artesani@maine.edu
	581-4061

	Harlan Onsrud
	UMaine
	Professor
	School of Computing
	harlan.onsrud@maine.edu
	581-2175

	Mariusz Jankowski
	USM
	Chair
	Electrical/Mech Eng.
	mariusz.jankowski@maine.edu
	780-5580

	Susan McKay
	UMaine
	Professor
	Physics
	susan.mckay@maine.edu
	581-1019

	Ali Abedi
	UMaine 
	Professor
	Electrical Eng
	ali.abedi@maine.edu
	581-2231

	Bruce Segee
	UMaine
	Professor
	Electrical Eng
	segee@maine.edu
	581-2212

	Ruth Kermish-Allen
	MMSA
	Executive Director
	
	rkermishallen@mmsa.org
	691-2504

	Representatives
	Government
	
	Maine DOEd
	
	

	Representatives
	Com. Colleges
	Deans
	
	
	

	Cary James
	Bangor High 
	Director of Science
	
	chemjames@gmail.com
	

	Jason Judd
	Educate Maine
	Director
	
	jason@educatemaine.org
	

	4) Intellectual Merit: (the research focus)

	A. Need: a brief statement of the research problem/need to be addressed, and why it is urgent for Maine to address this problem/need now (how it is currently limiting the state’s capacity/research competitiveness).
In Maine, the current 6600 engineers comprise 0.8% of the total workforce while their economic impact represents 8% of the GDP ($3.7 billion).  The expected engineering workforce increase to 7,300 and the impending retirement of 27% of Maine’s engineering workforce will result in a shortage of over 950 engineers by the year 2023.  Similar statistics give a grim account of the workforce in sectors that depend on computer science and information technology.  The current educational system in Maine is simply not capable of filling these positions because there are not enough young people opting to become engineers.  Furthermore, with 84% of the U.S. science and engineering workforce consisting of white males, there is a substantial underrepresentation of female and minorities.  These are the direct results of a broken “pipeline” from K-12 to higher education institutions posing serious challenges to maintaining the wellbeing of our economy and society.  While STEM education has been recommended and marketed as a remedy, the “T” and “E” of STEM education have been virtually silent in the U.S. K-12 schools, according to the National Academy of Engineers.  This can be attributed to several factors including: 1) lack of interest in engineering and computing among students, especially female and under-represented minorities, 2) lack of engineering educated teachers, 3) lack of appropriate engineering courses and curricula, and 4) lack of student-centered mentors.  These issues are exacerbated in rural regions of America, such as Maine.  It is evident that growing our economy directly depends on workforce development in engineering, computing, and other STEM disciplines, which are directly linked with our ability to educate students in such disciplines.  

	B. Research Goal & Objectives: describe the overall project goal to address this problem/need, and 1-3 key research objectives.
The goal of this project is to drastically improve statewide K-20 capacity and infrastructure for research in Engineering and Computing Education.  By 2025, and as the result of this project, we expect every Maine high school graduate to have literacy in engineering and computing to deliver a diverse 21st century workforce.   In achieving this goal, the following education research questions will be addressed: 
1. How can motivation, engagement, and persistence of K-12 students, especially female, minorities, and rural students, be increased towards engineering and computer science education and workforce?
2. How can Maine higher education institutions, including community colleges, and educational organizations improve participation and enrollment of students in engineering and computing education?
3. What educational programs and career paths opportunities should be developed in order to support the need for engineering and computing education at Maine’s K-12 schools?
4. How should a collective impact process be developed to enhance availability, diversity, and quality of the engineering and computing education through a varied demographic and mostly rural state, such as Maine?

5. How would an increase in engineering and computing enrollment would impact the Maine economic outcome?

	C. Research Actions: describe a few specific key research actions that could be implemented to meet the objectives. Feel free to withhold any information deemed sensitive, given this information will be shared with the community. 
To address the above research questions and achieve our objectives, the following tasks will be conducted:

1. Identify and assemble Board of Directors consisting of representative from stakeholders in K-12 schools, community colleges, universities, educational organizations, Maine Department of Education, and industry. 

2. Assess the gap; identify and address key disconnects in the engineering and computing education in Maine. 

3. Develop a sustainable network of the stakeholders to address the need for applied engineering interventions, strategies, and programs at K-20 educational levels and assess their effectiveness.
4. Develop a M.S. degree in Engineering and Computing Education at the University of Maine to develop, deliver, and assess K-12 teacher training in engineering and computing literacy.
5. Develop a collective impact process including: a) a common agenda, b) a shared measurement system, c) mutually reinforcing activities, d) a system of continuous communication, and e) a Backbone organization to effectively engage and coordinate the activities of the stakeholder in achieving the project goal.

6. Develop academic programs throughout K-20 educational system for a sustainable workforce development.

	D. Priority: indicate how this research would address NSF and state priorities in advancing the frontiers of knowledge and understanding (within a field and/or across different fields).
The strategic goals of the NSF EPSCoR program are to invest in science, engineering, and education for the nation’s future.  This project addresses these areas by providing knowledge and human resources to revolutionize Maine educational systems enabling them to create the future engineering and computing workforce of Maine and America. The research proposed here, which supports NSF’s drive to broadening participation in engineering, is consistent with the goals of Next Generation Science Standards for K-12 education, and is aligned with the framework for collective impact for programmatic scale up nationally.  This project will apply research based and validated strategies at the state level to broaden participation along the professional formation of engineers.  The Maine Innovation Economy Action Plan is based on a “three-legged stool” approach of (A) growing R&D capacity, (B) increasing human capital, and (C) cultivating entrepreneurship and innovation within enterprises. This project directly addresses growing R&D capacity and increasing human capital by enhancing pathways to engineering and computing that have the highest impact in Maine’s economy.

	5) Broader Impacts: (related to the research focus)

	E. Impacts: potential to benefit society and contribute to the achievement of specific, desired societal outcomes.
This program will benefit society in that it aims to reach out to a greater understanding of the role of engineering and computing in rural economies through vertical integration of these areas in K-20 educational systems.  Therefore, this project will impact hundreds of secondary and postsecondary institutions and tens of thousands of students.  The outcome of this project is informed students who will find their ways in STEM higher education fields and contributing to building a vibrant and innovative economy for Maine.  Furthermore, students from different geographical, socioeconomic, and ethnic background would be able to equally benefit from this project and contribute to a diverse workforce, and opportunity for all, in Maine.   

	F. Impacts: potential economic development as a result of this research.
This project will explore new ground for economic development in rural states by addressing the shortage of engineering and computing workforce in Maine economy and applying an integrated approach to reinforce the numbers and diversity of students choosing these careers. All organizations that require engineering and computing workforce, such as manufacturing, electronics, computers, biotechnology, energy, healthcare, research and development, from small to large, will be impacted through access to a well trained workforce.  The economic impact of this project will be felt through all sectors of Maine economy for the coming decades.  

	G. Impacts: potential for statewide workforce development in this research area (faculty, postdocs, graduate and undergraduate students, and the professional workforce).
The principal outcome of this project is the creation of sustainable educational and training opportunities for K-20 students and Maine’s current workforce.  Therefore, it is expected that before the end of this 5-year project, the number of higher education students in these areas will increase significantly.   Furthermore, the introduction of a STEM teaching pathway for graduating students will significantly strengthen the workforce development in this critical area.  

	H. Impacts: potential to provide infrastructure that grows the state’s academic research and education capacity.
This project will lead to the development of a key infrastructure element for research in engineering and computing education in Maine. All Maine post-secondary institutions that have engineering and computing programs will be part of an educational network to accomplish the goals of this project and collectively work in developing Maine’s workforce.  Therefore, participation of hundreds of undergrad, graduate, post-doc, and faculty in this project would increase human resources in research and education.    


