		


	Proposing New CSU Degree Programs
Bachelor’s and Master’s Levels
Offered through Self-Support and State-Support Modes



This document presents the format, criteria, and submission procedures for CSU bachelor’s and master’s degree program proposals. Please see the Academic Program Planning Web site for doctoral degree proposal formats. (http://www.calstate.edu/APP/)

Templates for Doctoral Proposals
· CSU Ed.D. Programs  
· UC-CSU Joint Doctoral Programs  
· Joint Doctorates with Independent Institutions 

Criteria
Proposals are subjected to system-level internal and external evaluation, through which reviewers seek evidence indicating that current campus budgetary support levels provide sufficient resources to establish and maintain the program.  Review criteria include: curriculum, financial support, number and qualifications of faculty, physical facilities, library holdings, responsiveness to societal need and regional and workforce needs, academic assessment plans, and compliance with all applicable CSU policies, state laws, and accreditation standards.

Procedures
Before a proposal is submitted to the Chancellor’s Office, the campus adds the projected degree program to the campus academic plan.  Subsequent to the CSU Board of Trustees approval of the projection, a detailed, campus-approved program implementation proposal is submitted to Chancellor’s Office for review and approval.  Proposals are to be submitted in the academic year preceding projected implementation.  Only programs whose implementation proposals have been approved by the CSU Chancellor may enroll students.  Campus Academic Plans appear in the Educational Policy Committee Agenda Item of the annual March meeting of the Board of Trustees. 

Submission
1. The degree program proposal should follow the format and include information requested in this template. If the proposed program is subject to WASC Substantive Change, the Chancellor’s Office will accept the WASC Substantive Change Proposal format in place of the CSU format.  For undergraduate degrees, the total number of units required for graduation must still be made explicit. 
2. Submit four complete hard copies of the campus-approved degree implementation proposal, including documentation of campus approval, to:
Academic Program Planning
CSU Office of the Chancellor
401 Golden Shore
Long Beach, California  90802-4210
3.  Submit one electronic copy to APP@calstate.edu. A Word version is preferred.


CSU DEGREE PROPOSAL
Faculty Check List

Please confirm (√) that the following are included in the degree proposal:

√  The total number of units required for graduation is specified (not just the total for the major):


√  Title 5 requirements for proposed master’s degree have been met, including:

√ minimum of 30 semester units of approved graduate work are required

√ no more than 50% of required units are organized primarily for   undergraduate students

 √ maximum of 6 semester units are allowed for thesis or project

√ Title 5 requirements for master’s degree culminating experience are clearly explained.

√ for graduate programs, at least five-full time faculty with terminal degrees in appropriate disciplines are on staff.




CSU Degree Program Proposal Template

Please Note:

· Campuses may mention proposed degree programs in recruitment material if it is specified that enrollment in the proposed program is contingent on final program authorization from the CSU Chancellor’s Office.

· Approved degree programs will be subject to campus program review within five years after implementation.  Program review should follow system and Board of Trustee guidelines (including engaging outside evaluators) and should not rely solely on accreditation review.

· Please refer to the document “Tips for Completing a Successful Program Proposal” (which follows this document) before completing the Program Proposal Template.



1. Program Type (Please specify any from the list below that apply—delete the others)

State-Support 
New Program 

2. Program Identification

a. Campus: 

CSU Long Beach

b. Full and exact degree designation and title.

Master of Science in Professional Physics (MSPP) 

c. Date the Board of Trustees approved adding this program projection to the campus Academic Plan.
 
 March 2014

d. Term and academic year of intended implementation (e.g. Fall 2013).

Fall 2016

e. Total number of units required for graduation. This will include all requirements, not just major requirements.

31 units required

f. Name of the department(s), division, or other unit of the campus that would offer the proposed degree major program.  Please identify the unit that will have primary responsibility.

Department of Physics and Astronomy, College of Natural Sciences and Mathematics

g. Name, title, and rank of the individual(s) primarily responsible for drafting the proposed degree major program.

Prof. Chuhee Kwon, Full Professor and Chair, Department of Physics and Astronomy

h. Statement from the appropriate campus administrative authority that the addition of this program supports the campus mission and will not impede the successful operation and growth of existing academic programs. 

	[image: ]




i. Any other campus approval documents that may apply (e.g. curriculum committee approvals).

	The graduate and curriculum committees of the department met and unanimously 	approved the proposed degree on Oct. 2, 2013.  At that department meeting, faculty 	members unanimously approved the proposed degree (8 for/0 against/0 abstain).  The 	faculty envision this program as being able to boost the competitiveness of our students 	for industry jobs in the STEM sector of the economy, by making our students the most 	sought-after and well-trained candidates for such jobs.

	The Curriculum Committee of the College of Natural Sciences and Mathematics met and 	unanimously approved this proposal on Oct. 22, 2013 (7 for/0 against/0 abstain).


j. Please specify whether this proposed program is subject to WASC Substantive Change review.  The campus is required to either attach a copy of the WASC Sub-Change proposal or submit that document in lieu of the CSU proposal format.

N/A

k. Optional: Proposed Classification of Instructional Programs and CSU Degree Program Code

Campuses are invited to suggest one CSU degree program code and one corresponding CIP code.  If an appropriate CSU code does not appear on the system-wide list at: http://www.calstate.edu/app/resources.shtml, you can search CIP 2010 at http://nces.ed.gov/ipeds/cipcode/Default.aspx?y=55 to identify the code that best matches the proposed degree program.  The Classification of Instructional Programs (CIP) is a National Center for Education Statistics (NCES) publication that provides a numerical classification and standard terminology for secondary and postsecondary instructional programs.  The CSU degree program code (based on old HEGIS codes) and CIP code will be assigned when the program is approved by the Chancellor.

	       	CSU DEGREE PROGRAM CODE
		CSU Code						CIP
19021		Physics					40.0801  


3. Program Overview and Rationale

a. Rationale, including a brief description of the program, its purpose and strengths, fit with institutional mission, and a justification for offering the program at this time.  The rationale may explain the relationship among the program philosophy, design, target population, and any distinctive pedagogical methods. 

	Description of the program and purpose:
	The Master of Science Degree in Professional Physics (MSPP) is aimed at providing 	experiential training and practical job skills for select students who are, or will be, using 	advanced physics in their professional industry careers, but who do not plan to enter a 	doctoral program.  The MSPP provides an avenue for students to earn a post-graduate 	degree where their scientific knowledge and skills are complemented by a competence 	in business and management.  In order to achieve that goal, the curriculum is composed 	of a combination of graduate-level PHYS courses—for the advanced training in physics—	and Science-PLUS courses for acquiring business skills.  We have crafted the Professional 	Project as a culminating experience that is designed to demonstrate proficiency in both 	physics and business skills through completion of a project relevant to industry.  In 	addition, professional attitudes expected in industry and effective communication will 	be emphasized throughout the program.
	The MSPP program is organized in three parts.  Students first take physics core classes 	to build a foundation of graduate knowledge in physics.  Beginning with the second 	semester, MSPP students take electives among a set of business and management 	classes specifically designed to complement their scientific knowledge alongside other 	core physics classes.  The focus of the curriculum shifts in the third semester to combine 	technical and business knowledge to perform and complete a professional project, 	including a written report and an oral defense.  
	The Graduate Advisor must approve the professional project plan, including the specific 	set of advanced skills to be demonstrated, and a specific timeline of activities that must 	be completed.  Surveys [1] show that over 60% of the applicants enrolling in PSM 	programs were already working outside the University/College.  Thus, students will be 	allowed to perform the “on-site” project in the very companies in which they are 	employed, or wish to be employed.  We thus expect a positive synergy between 	completing this program and successfully finding well-paying employment for 	graduates.  The faculty-supervised project will emphasize the application of skills and 	the demonstration of independent thinking, while the traditional thesis focuses on 	working with a faculty member on a topic at the forefront of physics research.

	Strengths:
	The department of Physics & Astronomy at CSU Long Beach has strong Master of 	Science (MS) programs that have been redesigned and refined over the last eight years.  	It is the largest Physics Masters granting department in the nation [2] and students 	typically graduate in less than three years from their entry into these programs.  These 	efficient and well-organized programs contain a set of core classes where students 	acquire a solid background in physics and the required skills to approach and solve 	challenging scientific and technical problems.  
	The department has a national reputation in producing highly competitive MS 	graduates, and 43% of MS degree recipients during the last five years were admitted to 	a PhD program.  This recognition led the American Physical Society (APS) to select the 	department as one of four APS Bridge sites among all Universities and Colleges in the 	United States to increase the number of PhDs awarded to underrepresented minorities 	(URMs) in Physics.  
	41% of MS graduates from the same period were hired at a variety of local companies, 	including Google, Boeing, L-3, Northrup Grumman, Kaiser Permanente, etc.   Other MS 	students decided to pursue teaching careers in community colleges or high schools.
	The department also received funding from the APS to increase the number of highly 	qualified physics teachers (PhysTEC, 2010 – 2013), and the department has become the 	network pole for high school physics teachers in Southern California.  We host regular 	events involving in-service teachers, credential students, physics majors, and faculty.

	Fit with Institutional Mission:
	California State University Long Beach is an urban comprehensive university whose 	mission is to provide a highly-valued education and to change lives by expanding 	educational opportunities.  The proposed MSPP program offers a post-baccalaureate 	educational opportunity for STEM professionals while satisfying the demands from the 	industry for graduates with advanced science training and business skills.  We are 	uniquely positioned to satisfy the demands from both sides as we are located in the LA 	basin where a variety of companies are actively seeking degree-holding professionals 	who exhibit the exact qualities our MSPP program aims to give our students. 

	Justification for offering the program at this time:
	The current and projected increase in STEM related jobs presses upon universities to 	provide channels that train the employees of tomorrow.  The recent national initiative 	to develop Professional Masters in Science degrees results in part from these 	observations and projections.  22 Professional Science Master (PSM) programs exist 	across 17 CSU campuses, and most CSU’s PSM programs are in Biotechnology.  2 PSM 	programs are in Physics (Radiological Health Physics and Computational Science at San 	Diego State University), but no PSM program presently exists in California for physics 	majors seeking to advance their professional careers in non-biomedical industries. 
	CSU Long Beach will be at the forefront of the effort by offering a MSPP.  At the same 	time, the department’s own assessment and redesign of the program, which started 	over eight years ago, and, in particular, the analysis of our past and present student 	population in the department, have motivated the introduction of an MSPP to address 	the need of a more business-oriented degree, especially for those students who are part 	of or seek to enter industry.

b. Proposed catalog description, including program description, degree requirements, and admission requirements.  For master’s degrees, please also include catalog copy describing the culminating experience requirement(s).

	Master of Science in Professional Physics (PSM Physics)
	Catalog Description: 
	This is a terminal physics master's degree intended for students pursuing industrial 	professional careers. 
	Prerequisites: 
	1. A bachelor's degree with a major in physics; or
	2. A bachelor's degree with at least 24 units of upper division physics.  Students 	deficient in upper division undergraduate preparation must take courses to remove 	these deficiencies without credit toward the degree at the discretion of the graduate 	advisor.
	Requirements: 
	Take all of the following:
· PHYS 510 Graduate Mechanics (3)
Prerequisite: PHYS 310.
· PHYS 522 Statistical Physics (3)
Prerequisites: PHYS 310, 320, 350.
· PHYS 540A Graduate Electrodynamics I (3)
Prerequisite: PHYS 340B.
· PHYS 550A Quantum Mechanics I (3)
Prerequisite: PHYS 450.
· PHYS 560A Mathematical Methods of Physics (3)
Prerequisites: MATH 370A,B or equivalent.
· One elective from 500-level PHYS courses (3)  

	Take three of the following:
· NSCI 501 Project Management for Scientists (3)
· NSCI 502 Leadership and Management for Scientists (3)
· NSCI 503 Accounting and Finance for Scientists (3)
· NSCI 504 Introduction to Regulatory Science (3)
· NSCI 505 Professional Ethics (3)
· PHYS 692 Internship (3)

	Take 4 units of the following:  
· PHYS 699 Professional Project (4)
Prerequisite: Advancement to candidacy for the MS in Professional Physics.

	Culminating Experience:
	The program culminates with a professional project.  The professional project is a 	significant undertaking that aims to apply fundamental physics methods and business-	professional skills to situations relevant to the industry environment.  Students are to 	demonstrate professional attributes expected in industry and to communicate the 	findings to a diverse audience.  The project plan must be prepared by the student before 	advancing to candidacy.  The project plan includes a specific set of advanced skills to be 	demonstrated and a specific timeline for the activities that must be completed.  	Students will engage the equivalent of 4-units of work on the professional project.  The 	project report must demonstrate core competencies developed through the curriculum 	and reflect how the student integrates this knowledge into a project in industry.  The 	completed project will include a written project report and oral defense. 

	Advancement to Candidacy
1. Attainment of classified status as a student in a graduate program at CSULB;
2. Fulfillment of the Graduation Writing Assessment Requirement (GWAR);
3. Approval of the program of study by the Graduate Advisor, the Department Chair, and the Associate Dean in the College of Natural Sciences and Mathematics;
4. Completion with a minimum GPA of 3.0 of at least six units of courses required on the student’s program of study;
5. A cumulative, graduate, grade-point average of at least 3.0 calculated on all upper-division and graduate-level coursework attempted by the student at CSULB after completion of a baccalaureate degree.

4. Curriculum

a. Describe goals for the (1) program and (2) student learning outcomes.  Program goals are very broad statements about what the program is intended to achieve, including what kinds of graduates will be produced.  Student learning outcomes are more specific statements that are related to the program goals but that more narrowly identify what students will know and be able to do upon successful completion of the program. 

	Program Goals 
	The goal of the program is to provide students with advanced technical training and 	business-professional skills valued by the industry.  In order to achieve that goal, the 	curriculum is designed to combine graduate-level PHYS courses for advanced training in 	physics and Science-PLUS courses for acquiring business skills. The Professional Project is 	the culminating experience in which the student applies both technical and business 	skills to a practical situation in industry and communicates the outcomes through the 	writing of a report and an oral defense. 

	Student Learning Outcomes  
	Students completing this course of study will: 
i. Demonstrate knowledge of core graduate-level physics contents, including classical mechanics, quantum mechanics, electricity and magnetism, statistical mechanics, and mathematical methods of physics;
ii. Demonstrate an understanding of business fundamentals (management, leadership, accounting, regulation, and ethics);
iii. Apply fundamental physics methods and business professional skills in a project in industry;
iv. Demonstrate professional attributes expected in industry;
v. Communicate effectively to a diverse audience in writing and orally.

b. Include plans for assessing Program Learning Outcomes or Goals and Student Learning Outcomes. Creating a comprehensive assessment plan addressing multiple elements, including strategies and tools to assess Student Learning Outcomes directly related to overall Program Learning Outcomes or Goals, is a key component of program planning. Constructing matrices that show the relationship between all assessment elements, is one way to display assessment plans. Mapping student learning outcomes, the courses where they are found and indicating where course content related to the learning outcomes is Introduced, Developed, and Mastered at an advanced level present a comprehensive picture of program assessment. This will insure all Student Learning Outcomes that are directly related to overall program goals are assessed across the curriculum and at the appropriate times.

Table 1 is a comprehensive map of student learning outcomes and assessment plan showing the performance indicators, evaluation instruments, and courses where the student learning is evaluated. The formative assessment will be conducted in each course and throughout the program to ensure the success of the program.  Maintaining a 3.0 GPA in required coursework and completing the project are required to continue/complete the program.  The culminating experience of the Professional Project will provide comprehensive information on how a student has internalized technical and business skills. Success of the program would entail 90% of candidates/prospective students progressing and completing these requirements within two years of advancing to candidacy.  In addition, the summative evaluation will be done through various tools including the survey of graduates about their experience and employment.  


12

	Table 1.   Comprehensive Map Connecting Student Learning Outcomes, Courses, and Assessments

	Student Learning Outcomes
	Courses
	Performance Indicator
	Evaluation Instrument 
	Who will assess

	Demonstrate knowledge of graduate-level physics contents
	PHYS 500-level courses
PHYS 699 Professional Project
	- Identify the fundamental principles
- Construct valid solution for standard, advanced problems in physics 
- Evaluate obtained solutions
- Identify and relate physics contents to the project
	- Homework
- Mid-term & final exams
- Sample the student responses for the courses
- Project progress report and meetings
	Course Instructor,
Graduate Advisor

	Demonstrate an understanding of business fundamentals
	NSCI 500-level courses
PHYS 692 Internship
PHYS 699 Professional Project
	- Understand business fundamentals
- Demonstrate knowledge of skills and practices in business/management

	- Homework
- Final exam
- Sample the student responses for the courses.
	Course Instructor,  Graduate Advisor

	Apply fundamental physics methods and business professional skills to problems in industrial settings and different contexts
	NSCI 500-level courses
PHYS 692 Internship
PHYS 699 Professional Project
	- Analyze the situation and identify the core and the secondary issues. 
- Identify specific skill sets and justify the methodology
- Apply technical and business skills to the project
- Evaluate the progress and success of the project
	- Project plan
- Semester project progress report and meetings
- Final project report 
Oral defense
	Course Instructor, Graduate Advisor

	Demonstrate professional attributes expected in industry
	PHYS 500-level courses
NSCI 500-level courses
PHYS 692 Internship
PHYS 699 Professional Project
	- Interact with peers, instructors, supervisor and graduate advisor in a professional and respective manner
- Complete the work in a timely manner
- Demonstrate interpersonal and leadership skills in a team or collaborative environment
- Demonstrate professional ethics including honesty and integrity
	- Semester project progress report and meeting 
- Final project report 
- Oral defense
	Course Instructor, Graduate Advisor & Project Supervisor

	Communicate effectively to a diverse audience
	PHYS 500-elective 
NSCI 500-level courses
PHYS 699 Professional Project
	- Demonstrate effective communication skills through speaking, writing, and other appropriate modes of communication 
- Write the project report using the appropriate format, organization, and content
- Give an oral defense about the final project report in a seminar and defend the body of work.   
	- Semester project progress report and meeting 
- Final project report 
- Oral defense
	Graduate Advisor & Project Supervisor





Table 2 is the curriculum roadmap of all required courses by semester and the relation to the student learning outcomes.  The table shows where each student learning outcome is Introduced (I), Developed (D), and Mastered (M).

	Table 2. Required Courses/Student Learning Outcomes (Where are SLOs Introduced, Developed, and Mastered)

	
	Semester 1
(6 units)
	Semester 2
(9 units)
	Semester 3
(8 units)
	Semester 4
(8 units)

	
	PHYS
510
	PHYS
560A
	PHYS
540A
	PHYS
elective
	NSCI
	PHYS
550A
	NSCI or PHYS 692 
	PHYS
699
	PHYS
522
	NSCI
	PHYS
699

	I. Knowledge of graduate-level physics contents
	I
	I
	D
	D
	
	D
	
	D
	D
	
	M

	II. Understanding of Business Fundamentals
	
	
	
	
	I
	
	D
	D
	
	D
	M

	III. Apply Physics and Business
	
	
	
	I
	I
	
	D
	D
	
	D
	M

	IV. Professional Attributes
	I
	I
	D
	D
	D
	D
	D
	D
	D
	D
	M

	V. Communicate Effectively
	
	
	
	I
	D
	
	D
	D
	
	D
	M



[bookmark: _GoBack]List of required courses in Table 2 are PHYS 510, Mechanics; PHYS 560A, Math Methods in Physics; PHYS 540A, Electrodynamics; PHYS 550A, Quantum Mechanics; PHYS 522, Statistical Physics; and PHYS 699 Professional Project.  In addition, three courses are required from NSCI 501, Project Management for Scientists; NSCI 502, Leadership and Management for Scientists; NSCI 503, Accounting and Finance for Scientist; NSCI 504, Introduction to Regulatory Science; NSCI 505 Professional Ethics; PHYS 692, Internship.

Physicists develop a key skill required in industry, namely to know from a “back-of-the-envelope” calculation if an approach is too costly or unreasonably ambitious. Starting from the core PHYS classes, MSPP students will develop the habit of checking the relative sizes and importance of different effects. Another key skill students acquire is the ability to sketch simple solutions of intricate phenomena and develop critical thinking that allows to assess a project’s status and which direction it should take.

c. Indicate total number of units required for graduation.

	31 units required

d. Include a justification for any baccalaureate program that requires more than 120-semester units or 180-quarter units.

	N/A

e. If any formal options, concentrations, or special emphases are planned under the proposed major, identify and explain fully.  Optional: You may propose a CSU degree program code and CIP code for each concentration that you would like to report separately from the major program, if the option is approximately equivalent to a degree currently listed on the CSU application-booklet degree program table. If an appropriate CSU code does not appear on the system-wide list at: http://www.calstate.edu/app/resources.shtml, you can search CIP 2010 at http://nces.ed.gov/ipeds/cipcode/Default.aspx?y=55 to identify the code that best matches the proposed degree program.  

	N/A

f. List all requirements for graduation, including electives, for the proposed degree program, specifying catalog number, title, total units required for completion of the degree, major requirements, electives*, and prerequisites or co-requisites (ensuring there are no “hidden prerequisites that would drive the total units required to graduate beyond the total reported in 4c above). Include proposed catalog descriptions of all new courses.
	Table 3 shows all required courses and prerequisites.  All prerequisites in PHYS courses 	are undergraduate courses normally taken for a physics undergraduate degree.  There 	are no hidden prerequisites.  

	Table 3.  All required courses and pre-requisites for the MSPP degree

	Catalog
	Course
	Units
	Pre-requisites

	PHYS 510
	Mechanics
	3
	PHYS 310

	PHYS 522
	Statistical Physics
	3
	PHYS 310, PHYS 320, PHYS 350

	PHYS 560A
	Mathematical Methods in Physics
	3
	MATH 370A,B or equivalent

	PHYS 540A
	Electrodynamics
	3
	PHYS 340B

	PHYS 550A
	Quantum Mechanics I
	3
	PHYS 450

	PHYS 500-level
	Electives
	3
	Varies in PHYS 300- & 400-level

	NSCI 500-level
	Elective from Science PLUS 
	3
	None

	NSCI 500-level
	Elective from Science PLUS 
	3
	None

	PHYS 692/NSCI
	Internship/Science PLUS
	3
	Graduate standing/None

	PHYS 699
	Professional Project
	4
	Advancement to candidacy

	Total Units
	31
	



	NSCI 500-level Science PLUS courses are already developed.  The catalog description is 	as follows:
	
	NSCI 501. Project Management for Scientists (3)
	Best practices utilized in scientific project management; includes project initiation, team 	dynamics, planning, scheduling, risk management, control, closure and evaluation.  	Applying gained knowledge to manage a project in their own scientific discipline.
	NSCI 502. Leadership and Management for Scientists (3)
	Prepares students entering science-related careers with a foundation in management 	skills. Fundamentals of leadership, teamwork, motivation, planning, and organizational 	strategy and structure are presented along with human resource management topics, 	including performance management, recruitment and selection, compensation and 	employment law.
	NSCI 503. Accounting and Finance for Scientists (3)
	Introduction to concepts of accounting and financial management, focusing on scientific 	grants and contracts. Topics include: budgeting, planning and control; brake-even, cost 	benefit and financial statement analysis; time-value of money; risk-return; capital and 	long term financing and investments.
	NSCI 504. Introduction to Regulatory Science (3)
	Introduction to legal and regulatory issues important in engineering, technology, and 	scientific activities in the pharmaceutical and medical device industries.
	NSCI 505. Professional Ethics (3)
	Introduction to the standards of professional practice and codes of ethics in the 	responsible conduct of scientific research. Course objectives fulfill the federally 	mandated requirements and professional standards for training in the area of scientific 	ethics and best practices.

g. List any new courses that are: (1) needed to initiate the program or (2) needed during the first two years after implementation. Include proposed catalog descriptions for new courses.  For graduate program proposals, identify whether each new course would be at the graduate-level or undergraduate-level.

	No new courses are needed to initiate the program.
	PHYS 692 Internship and PHYS 699 Professional Project were approved previously and 	included in AY2014-15 Catalog.

h. Attach a proposed course-offering plan for the first three years of program implementation, indicating likely faculty teaching assignments.

	The core PHYS 500-level courses in MSPP are the same as those offered in the existing 	programs, guaranteeing the regular scheduling of PHYS 500-level courses.  Two courses 	(PHYS 692 Internship and PHYS 699 Professional Project) will be scheduled for MSPP 	students.  Those two courses will be overseen by the Graduate Advisor, and no 	additional resources are needed for the first three years of the program.
	The Science-PLUS courses are online courses required for MS in Geographical 	Information Science (GIS), and MSPP students will be taking the courses with GIS 	students.

	Table 4.  Course-offering plan for two years

	
	Catalog
	Course
	Units
	Faculty
	

	Semester 1
	PHYS 510
	Mechanics
	3
	Papp
	Planned

	
	PHYS 560A
	Mathematical Methods in Physics
	3
	Bill
	Planned

	Semester 2
	PHYS 540A
	Electrodynamics
	3
	Jaikumar
	Planned

	
	PHYS 500-level
	Electives
	3
	Physics Faculty
	Planned

	
	NSCI 500-level
	Elective from Science PLUS offering
	3
	TBD
	

	Semester 3
	PHYS 550A
	Quantum Mechanics I
	3
	Papp
	Planned

	
	PHYS 692
	Internship
	3
	Graduate Advisor
	New

	
	NSCI 500-level
	Elective from Science PLUS offering
	3
	TBD
	

	
	PHYS 699
	Professional Project
	1-4
	Graduate Advisor
	New

	Semester 4
	PHYS 522
	Statistical Physics
	3
	Peterson
	Planned

	
	PHYS 692
	Internship
	3
	Graduate Advisor
	New

	
	NSCI 500-level
	Elective from Science PLUS offering
	3
	TBD
	

	
	PHYS 699
	Professional Project
	1-4
	Graduate Advisor
	New



i. For master’s degree proposals, include evidence that program requirements conform to the minimum requirements for the culminating experience, as specified in Section 40510 of Title 5 of the California Code of Regulations. 

	Our proposed MSPP conforms to the requirements for the culminating experience 	identified in section 3B – Project; “A project is a significant undertaking appropriate to 	the fine and applied arts or to professional fields. It evidences originality and 	independent thinking, appropriate form and organization, and a rationale. It is described 	and summarized in a written abstract that includes the project's significance, objectives, 	methodology and a conclusion or recommendation. An oral defense of the project may 	be required.”   

	Description of the Culminating Experience
	The program culminates with a professional project.  The professional project is a 	significant undertaking to apply fundamental physics methods and business professional 	skills to a situation in an industry context.  Students are to demonstrate professional 	attributes expected in industry and to communicate the findings to a diverse audience.  	The student must prepare the project plan before advancing to candidacy.  The project 	plan lists the specific set of advanced skills to be demonstrated and a timeline of 	activities that must be completed.  Students will engage in the equivalent of 4-units of 	work on the professional project.  Project reports will integrate the core competencies 	developed through the curriculum and reflect the students' integration of instructed 	material.  The project deliverable will include a written project report and oral defense. 
	In addition to the demonstration of knowledge and application of technical and business 	skills, students are expected to demonstrate professional attributes and communication 	skills throughout the planning, execution, and completion of the project.

	Scope of the Professional Project
	MSPP students will be allowed to perform the “on-site” project in the companies in 	which they are employed, or wish to be employed.  We thus expect a positive synergy 	between completing this program and successfully finding well-paying employment for 	graduates.  The faculty-supervised project will emphasize the application of skills and 	the demonstration of independent thinking, but less on the discovery and exposition of 	new science required to complete a thesis.  

j. For graduate degree proposals, cite the corresponding bachelor’s program and specify whether it is (a) subject to accreditation and (b) currently accredited.

	BA in Physics and BS in Physics are the indicated undergraduate degree programs.  	There is no existing accreditation for such programs.

k. For graduate degree programs, specify admission criteria, including any prerequisite coursework.

	A bachelor’s degree in physics or related field is the admission criterion.

l. For graduate degree programs, specify criteria for student continuation in the program.

	A candidate must successfully complete 6 units of graduate-level physics coursework 	(typically PHYS 510 “Graduate Mechanics” and PHYS 560A “Mathematical Methods of 	Physics”) before being advanced to candidacy.  Continuation in the program requires 	maintaining an overall 3.0 GPA.

m. For undergraduate programs, specify planned provisions for articulation of the proposed major with community college programs.

	N/A

n. Describe advising “roadmaps” that have been developed for the major.

	The table below has been developed for the Professional Physics MS.  The sequence of 	PHYS 500-level coursework is parallel with the existing MS degree programs in the 	department, and students are required to take at least one graduate PHYS course per 	semester, which enables the students to have a “true graduate experience” in Physics.  

	Science PLUS courses will be taken starting in the second semester.  Students will have 	choice between taking one more NSCI course and taking PHYS 692 Internship in the 	third semester. 

	Table 5.  Curriculum Roadmap for Advising with respective student learning outcomes


	
	Gain Advanced Knowledge in Physics
	Gain Business Knowledge
	Apply & Demonstrate skills to an industry relevant situation

	Semester 1 (6 units)
	PHYS 510
	
	

	
	PHYS 560A
	
	

	Semester 2 (9 units)
	PHYS 540A
	NSCI
	

	
	PHYS 500-elective
	
	

	Semester 3 (8 units)
	PHYS 550A
	NSCI or PHYS 692
	PHYS 692

	
	
	
	PHYS 699

	Semester 4 (8 units)
	PHYS 522
	NSCI
	PHYS 699



Transfer of credits for students with significant background in some of the required coursework will be handled on a case-by-case basis. Per University policy, a graduate student may use credit taken at CSULB in non-matriculated status or approved transfer credit toward up to thirty percent (30%) of the units of the program of study at the discretion of the department. http://www.csulb.edu/divisions/aa/grad_undergrad/senate/policy/academic/alphabetical/MastersDegrees.html

o. Describe how accreditation requirements will be met, if applicable, and anticipated date of accreditation request (including the WASC Substantive Change process).

	N/A

Accreditation Note:  
Master’s degree program proposals
	If subject to accreditation, establishment of a master’s degree program should be preceded by national professional accreditation of the corresponding bachelor’s degree major program.  

	Fast-track proposals
Fast-track proposals cannot be subject to specialized accreditation by an agency that is a member of the Association of Specialized and Professional Accreditors unless the proposed program is already offered as an authorized option or concentration that is accredited by an appropriate specialized accrediting agency.


5. Societal and Public Need for the Proposed Degree Major Program  

a. List of other California State University campuses currently offering or projecting the proposed degree major program; list of neighboring institutions, public and private, currently offering the proposed degree major program. 

	There are 22 Professional Science Master (PSM) programs in existence spread across 17 	campuses of the CSU system, but only 2 of them in Physics-related fields; both of these 	are at San Diego State University (Radiological Health Physics and Computational 	Science).  The other PSM programs potentially open to physics students in California are 	in Biotechnology/Bioengineering/Bio Informatics/Medical Devices (Channel Islands, 	Fresno, San Diego State, San Marcos, San Jose State, San Francisco State, UC Santa Cruz, 	U of San Francisco, Keck Inst. Life Sci.). [9]

b. Differences between the proposed program and programs listed in Section 5a above.

	The existing PSM programs in California are mostly in Biomedical/Biotechnology.  There 	is no PSM program in California for physics majors seeking to advance their professional 	careers in the general STEM industry.  The proposed program is unique in California 	while similar PSM programs in Physics exist in other states: Rice University, University of 	Connecticut, Towson University, Oregon State University, New York University, Case 	Western. [9] 
	Physics provides a solid base of knowledge and skills for a wide variety of jobs, which is 	why physics bachelor’s degree recipients who are employed in the private sector work 	across a wide variety of fields.  Based on the American Institute of Physics survey, 32% 	of physics bachelor’s find the employment in Engineering, 21% in Computer or 	Information Systems, 21% in Other STEM, and 26% in Non-STEM.  The LA basin houses a 	large and diverse industry that employs physics majors in a variety of fields, including 	Aerospace, Defense, Technology, and Software development in addition to Biomedical 	and Pharmaceutical industries.  Hence, the proposed program is not only unique in 	California but also appropriate for our local industry.

c. List of other curricula currently offered by the campus that are closely related to the proposed program.

	The CSU Long Beach campus offers a Master’s of Science in Physics, and a Master’s of 	Science in Applied Physics.  Both degrees are aimed at the full spectrum of physics 	students: those who wish to enter Ph.D. programs, those who wish to enter teaching 	careers, and those who wish to embark on a career in industry.  Students interested in 	an industrial career are currently underserved, due to the lack of opportunities to 	develop business skills, and hindered in their degree progress because of the high 	demands of a thesis describing the discovery of new physics.

d. Community participation, if any, in the planning process.  This may include prospective employers of graduates.  

	L-3, DRS, Northrup Grumman, and Boeing have been instrumental in helping us craft 	degrees and internship programs that meet our mutual needs.  Each company 	represents a different industry in the LA basin.  L-3 is a prime contractor in aerospace 	systems and national security solutions with annual sales nearing $12 billion and about 	48,000 employees.  DRS is a supplier of integrated products and services for a broad-	range of defense technology with facilities located in the US, Canada, and Europe.  	Boeing and Northrup Grumman are large companies with a substantial research and 	development effort, represented in defense, space, and commercial goods.  
	We anticipate that once the program is running, many more local high-tech companies 	will request our students as interns.

e. Applicable workforce demand projections and other relevant data.

	The U.S. Bureau of Labor Statistics (BLS) projects that employment of physical scientists 	will grow 10% from 2012 to 2022 [4].  Traditionally, physics graduates find employment 	in various engineering industry.  A growing number of physicists now find work in inter-	disciplinary fields such as Biophysics, which is expected to grow at 19% [5] over the 	same 10-year period.  According to the Occupational Outlook Handbook of the BLS, 	“expected growth in federal government spending for physics and astronomy research 	should further increase the need for physicists and astronomers.”
	A report published by the American Institute of Physics [6] shows that the private sector 	now employs the largest proportion of exiting Physics Masters students (44%), nearly 	twice the percentage of the next highest employer, Colleges and Universities, at 23%.  	These students are engaged in diverse professional fields, including engineering, 	information technology, business, law, and medicine.
	Table 6 lists the top 5 occupational groups identified by BLS that employ graduates in	physical sciences and have 2012 median annual wages above $50,000.  These 	occupational groups are strongly represented in the private sector.  The growth 	projection for each of these groups from 2012-2022 is evidence of a strong demand and 	excellent employment prospects for properly trained graduates.  Comparing these rates 	with the average job growth rate of 10% for ALL physical scientists (including academe), 	these numbers underscore the demand for physics graduates from diverse high-income 	professional groups working largely in the private sector.
	Furthermore, a recent survey [commissioned by the Bayer Co. of over 150 talent 	recruiters (TR) from Fortune 1000 companies] shows that 72% of them find that the 	basic STEM subject knowledge acquired in 2- and 4-year degrees does not sufficiently 	address the kind of technical job skills expected of entry-level graduates.  Less than 16% 	of TRs report adequate numbers of qualified minority candidates with 2- and 4-year 	STEM degrees.
	However, nearly 90% of TRs expect “as much or more demand” in their companies for 4-	year STEM graduates in the coming 10 years.  This reinforces the case for adding a 	Professional component to the standard Physics curriculum, one that provides practical 	training to our graduates for a smoother transition to employment for our graduates in 	rapidly growing, well-paid sectors of the economy.

	Table 6: Bureau of Labor Statistics Data for Physical Scientists

	Occupational Title
	Employment 2012
	Projected Employment
2022
	Change 2012-22
	Median Annual Wage (2012 $)

	
	
	
	Number
	Percent
	

	Computer and Mathematical operations
	3,814.7
	4,500.5
	685.8
	18.0
	$76,270

	Business and Financial operations
	7,167.6
	8,065.7
	898.1
	12.5
	$62,500

	Legal occupations
	1,247.0
	1,379.9
	132.9
	10.7
	$75,270

	Management occupations
	8,861.5
	9,498.0
	636.6
	7.2
	$93,910




6. Student Demand 
a. Provide compelling evidence of student interest in enrolling in the proposed program.  Types of evidence vary and may include national, statewide, and professional employment forecasts and surveys; petitions; lists of related associate degree programs at feeder community colleges; reports from community college transfer centers; and enrollments from feeder baccalaureate programs, for example.  
	The growing national importance of a Professional Science Masters (PSM) is evident 	from recent statistical surveys conducted by the Council of Graduate Schools, entitled 	“2013 Professional Science Master’s Enrollment and Degrees Survey”.  According to the 	latest data taken covering the years 2010-2013, there are 319 PSM programs and 140 	PSM-affiliated institutions across the nation as of July 2014. 
	The number of applications to PSM programs has grown in the last 3-year period by 59% 	(first-time enrollments by 31%), the acceptance rate by 51% and the number of degrees 	awarded by 85%.  While first-time enrollment by domestic students increased only 1.9% 	from 2007-12 across all graduate programs, PSM programs recorded an average 	enrollment increase of 19% from 2010-13 [8].
[image: Macintosh HD:Users:pj:Desktop:PSM-fieldofstudy.tiff]About 7% of PSM programs nationwide have Physics or Chemistry as their main field of study (See the Fig).  More locally, there are 22 PSM programs in existence spread across 17 campuses of the CSUs, but only 2 of them in Physics-related fields – both are located San Diego State University. (Health Physics and Computational Physics).  Therefore, a PSM in Physics and at Cal State Long Beach will be a unique draw for students in L.A and Orange County wanting to pursue a degree in Physics, in that it will be the only one to offer practical training leading to rewarding careers in high-growth areas of the nation’s job market.
	Surveys of recent PSM graduates [1] show that over 60% of the applicants enrolling in 	PSM programs were already working outside their University/College, and the most 	often cited reason for enrolling in a PSM program was for the acquisition of technical 	skill sets or deeper knowledge pertaining to their work at the time.  The Physics 	department has initiated contact with some of the largest employers in industry and 	business in the area, including L3, DRS, Northrup Grumman, and Boeing, to discuss 	mutual benefits of a PSM in Physics.  The positive response leads us to believe that the 	program will get off to a strong start.
	During the last five years, 41% of graduates from the existing MS programs at CSULB 	pursue industrial careers, while 42% are admitted to PhD programs and 17% decide on 	other path including teaching.  For students seeking an industrial career, the proposed 	MSPP offers training that is better suited for working in industry than the existing 	Physics MS programs.  By removing the higher expectation of original scientific research 	and the additional time needed to carry out the research and to write a thesis, the 	proposed MSPP program provides an educational opportunity to gain business and 	management skills, and to apply both technical and business skills via the Professional 	Project.

	Table 7.  Number of Physics MS degrees awarded in the department and students admitted to PhD programs.  The number inside parenthesis indicates under-represented minority students.

	
	AY13/14
	AY12/13
	AY11/12
	AY10/11
	AY09/10
	Total

	MS Awarded
	10 (1)
	11 (1)
	13 (2)
	6 (1)
	16 (5)
	56

	PhD Admitted
	6 (1)
	6 (1)
	5 (1)
	2 (1)
	5 (1)
	24 (43%)

	Industry (working before entering program)
	2
	1
	2
	1
	5
	11 (20%)

	Industry (found a job during/after graduating) 
	1
	2
	4
	2
	3
	12 (21%)

	Other (incl. teaching)
	1
	2
	2
	1
	3
	9 (16%)



	Several employees from the above mentioned companies have inquired about the 	proposed program since we received the support letters.  Based on the table above, we 	anticipate 5 candidates to complete the MSPP in the first year of the program.  That 	number is expected to grow with a building reputation and more advertisement.  

b. Identify how issues of diversity and access to the university were considered when planning this program.
	The percentage of underrepresented minorities among all PSM programs increased 	from 4.2% to 23% in the last decade during which more PSM programs become 	available in institutions where minority students are concentrated.  Hence, the 	proposed MSPP program at CSULB, a Hispanic Serving Institution, will broaden the 	educational opportunities available to our diverse population.  
	The Physics and Astronomy department is one of four Bridge sites nationwide that is 	funded by the American Physical Society to increase the number of PhDs awarded to 	underrepresented minorities (URMs) in Physics.  We are recognized as a MS-granting 	department with highly-qualified students who are well-prepared for a PhD program.  	We are confident that we will achieve the same level of success in industry with the 	MSPP program.
	The percentage of MS degrees awarded in the department to underrepresented 	minorities (URMs) varies between 10% to 30% (Table 7) and is significantly higher than 	the national average of 8%.  In addition, the incoming F2014 cohort (total 20 students) 	includes 9 URMs and 8 CSU Physics graduates, demonstrating the faculty’s commitment 	to diversity.  
	Since we have been able to build nationally recognized successful Physics MS programs 	with highly diverse students, we will keep the same admission criteria for the MSPP 	program.  Since the MSPP students will be taking the same PHYS 500-level core courses 	as those in the MS program, they will have a genuine graduate experience with a diverse 	student population. 

c. For master’s degree proposals, cite the number of declared undergraduate majors and the degree production over the preceding three years for the corresponding baccalaureate program, if there is one.
	While there is no baccalaureate program in professional physics, our undergraduate 	physics programs have produced 10, 19, and 25 degrees in the last three years.  60% of 	physics departments nationwide award fewer than 3 Bachelor’s in Science annually, so 	our program is particularly strong with a great student demand.

d. Describe professional uses of the proposed degree program.
	This program is primarily intended to support professional activities in the industrial 	context.  In this regard, graduates will be used in STEM firms to do advanced R&D work, 	for example, as systems engineers, test engineers, and process engineers.  Their 	acquired set of skills is broader than that of engineers, which makes them ideal 	troubleshooters.

e. Specify the expected number of majors in the initial year, and three years and five years thereafter.  Specify the expected number of graduates in the initial year, and three years and five years thereafter.
	In the first year, we anticipate 5 candidates in the program, growing to 10 - 15 as a 	stable cohort enrollment after 3 years.  Thus, we expect approximately 20 - 30 	students/year in the MSPP, with about 12 degrees granted each year as the stable end-	point, unless our faculty staffing increases.

7. Existing Support Resources for the Proposed Degree Major Program

Note:  Sections 7 and 8 should be prepared in consultation with the campus administrators responsible for faculty staffing and instructional facilities allocation and planning.  A statement from the responsible administrator(s) should be attached to the proposal assuring that such consultation has taken place.

a. List Faculty who would teach in the program, indicating rank, appointment status, highest degree earned, date and field of highest degree, professional experience, and affiliations with other campus programs.  For master’s degrees, include faculty publications or curriculum vitae.

	Name
	Rank
	Status
	Highest Degree
	Degree Date

	Andreas Bill
	Professor
	Tenured
	Ph.D. in Physics
	1995

	Thomas Gredig
	Associate Professor
	Tenured
	Ph.D. in Physics
	2002

	Jiyeong Gu
	Associate Professor
	Tenured
	Ph.D. in Physics
	1998

	Zvonimir Hlousek
	Professor
	Tenured
	Ph.D. in Physics
	1987

	Prashanth Jaikumar
	Associate Professor
	Tenured
	Ph.D. in Physics
	2002

	Chuhee Kwon
	Professor
	Tenured
	Ph.D. in Physics
	1995

	Zoltan Papp
	Professor
	Tenured
	Ph.D. in Physics
	1986

	Michael Peterson
	Assistant Professor
	Tenure Track
	Ph.D. in Physics
	2005

	Galen Pickett
	Professor
	Tenured
	Ph.D. in Physics
	1995

	Subhash Rajpoot 
	Professor
	Tenured
	Ph.D. in Physics
	1979



	 

b. Note:  For all proposed graduate degree programs, there must be a minimum of five full-time faculty members with the appropriate terminal degree. (Code Memo EP&R 85-20)

	We exceed this standard, by a factor of two.

c. Describe facilities that would be used in support of the proposed program.  

	The department has advanced research laboratories and an advanced computational 	physics center that are accessible to students taking courses in the program. 

d. Provide evidence that the institution provides adequate access to both electronic and physical library and learning resources.

	Physics and Astronomy Collection Review 
	(By Khue Duong, Science Librarian, December 12, 2013)
	The University Library supports the educational mission of the university through 	selecting, organizing, preserving, and disseminating recorded knowledge in all its 	formats and manifestations. For many undergraduate and graduate students, the first 	introduction to Library services at CSULB is either in-person, at the reference desk, or 	through course-integrated library instructional sessions.  In addition to the subject 	specific course-integrated library instruction, the subject specialist librarians facilitate a 	variety of workshops, as well as individual in-depth consultation focusing on a specific 	research topic or project.
	
	The library collections to support the new Master of Science in Professional Physics will 	be detailed in three separate sections: journal support, monographic support, and 	databases 

	Journal Support:
	The University Library provides online full-text access to a significant number of 	important journals published by the American Physical Society (APS), the American 	Institute of Physics (AIP), and the Institute of Physics (IOP).  

	For articles from journals with no immediate full-text access, one can request consortial 	borrowing through BeachReach, an interlibrary-loan service with an average turnaround 	time of 1 to 3 business days.
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	American Physical Society (APS)
	Physical Review B
	Physical Review Letters
	Physical Review Online Archive 	(PROLA)
	Reviews of Modern Physics
	Physical Review X (open access)
	BeachReach borrowing: 	Physical Review A, Physical 	Review C, Physical Review D, 	and Physical Review E 
American Institute of Physics (AIP)
American Journal of Physics
Applied Physics Letters
Physics Today
The Physics Teacher
BeachReach borrowing: Journal of Applied Physics, Journal of Chemical Physics, Journal of Mathematical Physics, and Journal of the Acoustical Society of America


	Online full-text access to all of the Institute of Physics (IOP) journals is available, 	including backfiles archive.  Several notable journals are listed below:

	Journal of Physics A: 	Mathematical and Theoretical  
	Journal of Physics B: Atomic, 	Molecular and Optical Physics  
	Journal of Physics D: Applied 	Physics  
	Journal of Physics G: Nuclear 	and Particle Physics 
	Journal of Physics: Condensed 	Matter 
EPL (Europhysics Letters) 
Environmental Research Letters 
European Journal of Physics 
Reports on Progress in Physics
Nanotechnology
The Astronomical Journal 
The Astrophysical Journal 
The Astrophysical Journal Letters 


	It is important to note that the Journal of the Optical Society of America A & B is also 	part of the full-text subscription. 

	For other (commercial-publisher) journals ranked in the top five, based on the Journal 	Citation Reports, five-year impact factor in sub-categories such as Applied Physics, 	Condensed Matter Physics, Multidisciplinary or Nuclear Physics, the Library provides 	full-text access to many.  Several available high-ranked journals are listed below.  Please 	see the attached document (named additionalPhysicsJournals.xlsx) for a more detailed 	list.

	Advances in Physics (Taylor & Francis)
	Advanced Materials (Wiley)
	Annual Review of Condensed Matter Physics
	Annual Review of Nuclear and Particle Science
	Materials Science & Engineering Reports (Elsevier)
	NanoLetters (American Chemical Society)

	Monographic Support:
	The catalog currently lists 9488 book titles with a total of 9702 items in the QB 	(astronomy) and QC (physics) call numbers.  The Physics Department faculty liaison 	periodically sends the librarian a list of “must,” “highly desired,” and “desired” books, 	and the librarian purchases as many items as the annual budget allows.  The Library also 	has access to several e-book packages (ProQuest ebrary, EBSCO e-books, Safari Tech 	Books Online, Books 24/7 ITPro) with a significant number of items in astronomy, 	physics, material sciences, computer programming and related fields.  All of the 	electronic books are discoverable by searching in the library catalog.  

	For items that we do not have, the Library participates in LINK+, a consortium of over 50 	academic and public libraries in California and Nevada.  The consortial combined 	collections offer 9 million unique book and media titles available to CSULB borrowers via 	an interlibrary loan.

	Databases:
	The library provides access to over 200 databases, both comprehensive and subject-	specific.  Besides online platforms that lead to full-text access of journals published by 	societal publishers such as AIP, APS, and IOP or by commercial publishers such as Wiley, 	Springer or Taylor&Francis, ScienceDirect provides full-text access to Elsevier journals.  	Similarly, Web of Science (Thomson Reuters) is an indexed multidisciplinary database 	that includes records from Science Citation Index Expanded. The Library also purchases 	from Chemical Abstracts Service SciFinder, a highly interdisciplinary database with over 	380 million citing references (including patents, dissertations and reputable web 	sources) that covers well beyond chemistry, engineering, physics, materials science and 	much more.

	Conclusion: 
	The University Library has the ability to support the program, Master of Science in 	Professional Physics, in terms of serials (as supported by Journal Citation Reports 	rankings), monographs, interdisciplinary online databases, as well as the library 	personnel dedicated to fulfilling the information needs of the Department of Physics 	and Astronomy students and faculty.

e. Describe available academic technology, equipment, and other specialized materials.
	The department maintains a common computing environment and specialized room 	supporting computational physics projects. Equipment includes several Macintosh 	computers with symbolic math software capabilities and a smartboard.  The access to 	specialized equipment in faculty research and teaching laboratories is available as 	needed.




8. Additional Support Resources Required

Note:  If additional support resources will be needed to implement and maintain the program, a statement by the responsible administrator(s) should be attached to the proposal assuring that such resources will be provided.

a.  Describe additional faculty or staff support positions needed to implement the proposed program.

	In the first three years, no extra faculty or staff support is needed.  If demand 	for the program increases or requires it, a Professional Physics Advisor will have 	to be chosen from the faculty of the department to oversee the program.

b. Describe the amount of additional lecture and/or laboratory space required to initiate and to sustain the program over the next five years.  Indicate any additional special facilities that will be required.  If the space is under construction, what is the projected occupancy date?  If the space is planned, indicate campus-wide priority of the facility, capital outlay program priority, and projected date of occupancy. Major capital outlay construction projects are those projects whose total cost is $610,000 or more (as adjusted pursuant to Cal. Pub. Cont. Code §§ 10705(a); 10105 and 10108).

	No additional resources required.

c. Include a report written in consultation with the campus librarian which indicates any necessary library resources not available through the CSU library system.  Indicate the commitment of the campus to purchase these additional resources. 

	No additional resources required.

d. Indicate additional academic technology, equipment, or specialized materials that will be (1) needed to implement the program and (2) needed during the first two years after initiation.  Indicate the source of funds and priority to secure these resource needs.

	No additional resources required.

e. For self-support programs, please provide information on the per-unit cost to students and the total cost to complete the program.  

	N/A
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Appendix A

Supporting letters from local industry:

· Gregory Brand, Vice President
DRS Sensors & Targeting Systems Technologies, Inc.
Cypress, CA

· Mike van Biezen, Program Manager 
Raytheon, Space and Airborne Systems 
El Segundo, CA

· Maria Garcia-Granados, Sr. Human Resources Generalist 
L3 Electron Technologies, Inc.  
Torrance, CA

· James Denman, Associate Technical Fellow 
Boeing Research & Technology 
Los Angeles, CA
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Date: October 16, 2014

To: David Dowell, Interim Provost and Senior Vice President for Academic Affairs
From: Laura Kingsford, Dean, College of Natural Sciences and Mathematics é«u‘é‘«fﬁo@
Re: Masters of Science in Professional Physics Proposal

I am pleased to offer my full support for a Masters of Science in Professional Physics (MSPP) program as
proposed by Dr. Chuhee Kwon (department chair) and the faculty of the Department of Physics and
Astronomy. This program would be the first of its kind in the California State University system. Thus, I
strongly support both the intention behind it and the implementation described within this proposal. The
implementation of this program will not impede the successful operation and growth of existing academic
programs in the college.

As Dean of the College of Natural Sciences and Mathematics (CNSM), I am excited to see the department
develop a Professional Science Master’s (PSM) program designed to allow students to pursue advanced
training in sciences while simultaneously developing workplace skills highly valued by employers. Under
the leadership of Dr. Andrew (Zed) Mason (who was an associate dean at the time) and my full support, the
college developed NSCI 500-level Science-PLUS courses in AY 2011-12 and those courses became an
essential component of an MS in Geographic Information Sciences (GIS), the first and only PSM program
on campus.

The MSPP program has been carefully constructed as an outgrowth of the existing Masters of Science
programs administered by the Department of Physics and Astronomy. Combined, these programs produce
the largest number of MS physics degrees granted in the United States. The proposal significantly expands
access to the educational resources of the department by opening a new degree-attainment channel for a
wide range of students who expect to have careers in the STEM economy of California.

The new students will also get a solid exposure to business and project management courses in the Science-
PLUS curriculum in CNSM. The extra load on the department will essentially be in larger enrollment in
the currently available curriculum and, therefore, no further sections of graduate-level physics courses will
need to be opened or staffed. The graduate advisor will be responsible for the supervision of the project, so
no extra resources are needed until the program gets larger. The Science-PLUS classes are online offerings
required by the GIS program, so no extra staffing cost is needed.

This MSPP program is the first of its kind in California, designed to serve physics major’s currently
working in industry or seeking an industrial professional career. Since the Los Angeles basin is home to
companies employing physics majors in aerospace, defense, technology, software development, and
biomedical and pharmaceutical industries, the proposed program addresses the need of both industry and
students.

In conclusion, I consider the proposal to contain a well-crafted and efficient curriculum which leverages the
quality and resources already existing. Thus, I support the proposal wholeheartedly.

1250 BELLFLOWER BOULEVARD-MS 9501 - LONG BEACH, CALIFORNIA 90840-9501 - 562/985-4707 - FAX 562/985-2315
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Figure 1.
Distribution of PSM Programs by Field of Study, Fall 2013
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A Finmeccanica Company A DRS Technologies Compan

October 28, 2013

Dr. Chuhee Kwon

Chair, Professor

Department of Physics and Astronomy
California State University Long Beach
1250 Bellflower Blvd.

Long Beach, CA 90840

Dear Dr. Kwon:

DRS Sensor and Targeting Systems, Inc. (S&TS), a DRS Technologies, Inc. company,
headquartered in Cypress, California, is focused on the design and development of electro-
optical infrared (EO/IR) systems for both manned and unmanned ground, air, and maritime
vehicles as well as the development of strategic space sensor systems.

We enthusiastically support the Department of Physics and Astronomy, California State
University Long Beach in its proposal of a new Master of Science in Professional Physics
program, which allows students to pursue advanced training in physics, while simultaneously
developing workplace skills valued by our industry.

Our mutual interests would greatly benefit from the proposed program curriculum which appears
poised to prepare skilled professionals our organization is interested in hiring. We are prepared
to work with and assist you in developing internship and project opportunities and we look
forward to the continued development of this relationship with the department of Physics and

Astronomy.

Sincerely,

L AL

Gregory N. Brand

Vice President

DRS Technologies, Inc.

Sensors & Targeting Systems, Inc.

DRS Sensors & Targeting Systems, Inc

10600 Valley

Cypress, CA

Tel

714.220
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Space and Airborne Systems
2000 East EI Segundo Bivd.

Raytheon P.O. Box 902

El Segundo, CA 90245-0902
USA
10/31/2013

Dear Professor Kwon
Dean of the Physics Department
CSULB

As a manager working for Raytheon and participating in evaluating and interviewing
engineering candidates for hire at our company I was requested by you to evaluate a new
Master in Physics degree. This new degree is called: “Master of Science in Professional
Physics” and it combines the traditional core physics curriculum with additional course
work in project management, leadership, finance, regulation, and ethics. This new
portion of the Master Degree in Physics curriculum will give the candidate applying for
engineering positions additional valuable knowledge and experience and will make that
candidate a more marketable employee when seeking career advancement into project
management and program management.

In addition, the Master of Science in Professional Physics degree requires a professional
project or an internship at a company working on a project in a related field. Raytheon is
interested in participating with such a program and is interested to consider for hire those
candidates whom, after going through our interview process, have exhibited the skills,
knowledge, and professional capability to be successful members of our professional
community.

We look forward to working with CSULB and the department of physics to build a
relationship and to work with the department to develop internship and project
opportunities.

Sincerely,
Mike van Biezen

Program Manager
Raytheon
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BOFING

The Boeing Company
P.O. Box 92919
Los Angeles, CA 90009-2919

November 22, 2013

Dr. Chuhee Kwon,

Chair, Professor

Department of Physics and Astronomy
California State University Long Beach
1250 Bellflower Blvd.

Long Beach, CA 90840

Dear Dr. Kwon,

I am a CSULB alumnus currently working as an Associate
Technical Fellow in Materials and Process Engineering at
the Boeing Satellite Systems facility in EI Segundo. | see
many professionals that struggle to adapt to the particular
demands of both Materials and Process Engineering and
Component Engineering.

| understand that the Department of Physics and Astronomy,
California State University Long Beach is proposing a new
Master of Science in Professional Physics program, which
allows students to pursue advanced training in physics, while
simultaneously developing workplace skills valued by the
industry.

After talking to you and reviewing the proposed curriculum, |
think that the proposed program can prepare skilled
professionals my organization would be interested in hiring
and | am interested in working with the department in
developing internship and project opportunities.

| look forward developing the relation with the department of
Physics and Astronomy.

Sincerely Yours,

e D et

James R. (Jim) Denman

Associate Technical Fellow
Materials & Processes Engineering
Boeing Research & Technology
(310) 364-8464

Cell (310) 529-7031

Copyright © 2013 Boeing. All rights reserved.





