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1. Program Description and Objectives: 

The program description, written in a one or two page abstract, is a summary of the proposed program. It should be in a format suitable for presentation to the Board of Regents and should include the following: the objectives of the program; the needs the program would meet; an explanation of how the program is to be delivered at the undergraduate and/or graduate levels; and information related to costs, curriculum, faculty, facilities, desegregation impact, and enrollment. Indicate the degree inscription which will be placed on the student's degree upon his/her completion of this program of study. In the program description, it must be clear that the proposed program is central to the institution's mission and a high priority within the institution's strategic plan.
In the early 1970s Georgia College’s mission was not supportive of the physics program, and the long-existing major was discontinued and relegated to the status of a minor.  Today, Georgia College & State University has a new mission and a new student body.  As Georgia’s Public Liberal Arts University the mission of the university clearly supports a vigorous B.S. physics program.  Our entering freshmen have the third highest average SAT scores in the state behind UGA and Georgia Tech.  Our student population is not deterred by the math and science requirements of a physics major, and in many cases new students have been surprised and disappointed to discover we did not have one.  The department proposes a fresh approach to develop a greater interest in physics.  We propose to apply many of the same techniques that have worked for our chemistry program that in the past six years has grown from conferring 4 degrees in chemistry to conferring 14.  This proposal will also identify the critical shortage of physics teachers in the state of Georgia and the US, and how only a small number of additional degrees conferred in physics will have a large impact.    

The state of Georgia ranks 48th in the number of per capita degrees conferred in physics in the nation.  The infrastructure at GCSU is in place to address the shortfall of physics graduates, by following the faculty-student research scholars program that has been successful in raising the number of chemistry majors. Our proposed program will be a significant effort towards addressing these critical state needs.  As a minimum each faculty member will be responsible for mentoring one student per year to graduation.  Assuming five physics faculty, each with their four funded undergraduate research students—and the department chair, the department would be able to confer a minimum of 6 degrees per year.  The target average will be closer to the maximum than the minimum, and is predicted to be 10 in accordance with the state Comprehensive Program Review threshold level.  Our target numbers are low, 6 to 12 graduates per year with an average of 10, but they are realistic.  Given the number of current physics graduates in the state of Georgia these low numbers will have a large impact, and rank GCSU as the second largest program in the state for both public and private institutions.  The success of this program may even act as a model for other universities of similar size and scope as GCSU, causing a new movement in physics education.
All six of the USG’s strategic goals are addressed in this proposal:

1. Renew excellence in undergraduate education to meet students’ 21st century educational needs.

Georgia is sorely lacking in the number of degrees conferred in physics.  Clearly this proposal aims to have a positive impact on this need.

2. Create enrollment capacity to meet the needs of 100,000 additional students by 2020.

To be successful as a society a greater proportion of our students will need a strong scientific background.  These students will be looking for more than only nine state institutions to provide a degree in physics.

3. Increase the USG’s participation in research and economic development to the benefit of a global Georgia.

The global economy is powered by technological advances.  If Georgia hopes to compete in a global economy the state must rank higher than 48th in per capita degrees conferred in physics.

Chancellor Davis, in an interview with Georgia Weekly, noted the severe need for more physics teachers in the state.  An understanding of physics at the k-12 level will provide Georgia a better qualified workforce for a technological world.
4. Strengthen the USG’s partnerships with the state’s other education agencies.

This proposal has strongly aligned its program with MAT programs all over the state.  It is the aim of this proposal to greatly impact the number of qualified high school physics teachers

The fresh approach in this proposal to teaching physics can act as a model that other institutions can adopt to provide even more opportunities in science education.

5. Maintain affordability so that money is not a barrier to participation in the benefits of higher education.

Science education is one of the best funded areas of study.  In addition to the HOPE scholarship there are a significant number of science education scholarships available.  

On August 9, 2007, President Bush signed into law P.L. 110-69, The America COMPETES Act (H.R. 2272).  The America COMPETES Act authorizes $33.6 billion for FY2008 through FY2010 for science, mathematics, engineering, and technology programs across the federal government.
6. Increase efficiency, working as a System.

Science programs tend to have higher DFW (D(grade) Fail Withdraw) rates than any other program.  High DFW rates cause many students to repeat classes, and a great deal of time and effort goes into providing science classes.  Creating students more likely to succeed will lower the DFW rate and make a more efficient use of science teaching resources.

In addition, the Department of Chemistry & Physics has made great strides to create a diverse faculty.  C&E News article (March 26, 2007—Volume 85, Number 13—pp. 46-49) states that the US census reports “that African Americans account for roughly 13% of the overall population” and that “for the past decade or so, chemistry doctorates conferred on blacks have hovered around 3.5%”.  In the Department of Chemistry & Physics 25% of the chemistry faculty members are African American.  These data demonstrate that we are almost double the national norm in an environment of limited opportunities for employment of African Americans.  75% of the chemistry faculty are women (6 women out of 8 faculty) which also exceed national norms for the number of doctorates conferred on women (34.4% according to C&E News July 24, 2006—Volume 84, Number 30—pp. 43-52).  For physics faculty the challenges are even greater.  Our latest hire of a physics faculty member is female, which is an underrepresented group in physics.  In 2003 only 18% of the Ph.D. degrees in physics were conferred to women.  A recent discovery has shown that a disproportionately large number of students in online courses come from underrepresented groups.  The departmental involvement in the USG ECORE initiative has presented the opportunity to recruit from this pool.  The department will make efforts to promote this resource to areas that have limited resources for science education.  This will give the department excellent exposure in these areas and the opportunity to recruit from underrepresented groups.
	All funds have been identified
	FY08
	FY09
	FY10

	Faculty Position (STEM)
	 
	$65,000
	$65,000

	Start-up Equipment (STEM)
	$43,000
	 
	 

	Departmental Lab Budget
	$20,000
	$20,000
	$30,000

	Second position (GCSU)
	 
	 
	$65,000

	Library periodicals (GCSU)
	 
	 
	$12,345 


Thanks to the Georgia STEM initiative all of the start-up costs have been covered, as well as the cost of an additional faculty member.  The Herty science building will be adding a $5,000,000 state funded 16,000 ft2 addition, and by redirection of current space the necessary space for the physics program will be available in the spring of 2010.  The GCSU Department of Chemistry and Physics also has one of the best equipped instrument machine shops and electronics shops in the state to support undergraduate research in physics.  All of these resources along with the commitment from GCSU administration for an additional fifth faculty member and library resources will provide an excellent infrastructure to house one of the premier undergraduate physics program in the southeast.  Please consider this proposal for review.
	 
	Pop (mil)

	# degrees

	degrees per mega-capita 
	Rank

	Utah
	2.579535
	121
	46.91
	1

	Massachusetts
	6.434389
	244
	37.92
	2

	Colorado
	4.766248
	166
	34.83
	3

	Minnesota
	5.154586
	174
	33.76
	4

	Maine
	1.31491
	42
	31.94
	5

	Oregon
	3.691084
	110
	29.80
	6

	Vermont
	0.620778
	18
	29.00
	7

	Pennsylvania
	12.40282
	346
	27.90
	8

	Iowa
	2.972566
	76
	25.57
	9

	Rhode Island
	1.061641
	26
	24.49
	10

	Montana
	0.946795
	23
	24.29
	11

	Maryland
	5.602017
	130
	23.21
	12

	Virginia
	7.640249
	167
	21.86
	13

	New York
	19.28199
	411
	21.32
	14

	Wisconsin
	5.57266
	118
	21.17
	15

	Washington
	6.37491
	133
	20.86
	16

	Connecticut
	3.495753
	68
	19.45
	17

	Nebraska
	1.763765
	34
	19.28
	18

	New Hampshire
	1.311821
	24
	18.30
	19

	New Mexico
	1.942302
	34
	17.51
	20

	Illinois
	12.77704
	221
	17.30
	21

	Louisiana
	4.243288
	73
	17.20
	22

	Indiana
	6.302646
	106
	16.82
	23

	Michigan
	10.10232
	164
	16.23
	24

	California
	36.24987
	574
	15.83
	25

	Delaware
	0.852747
	13
	15.24
	26

	South Carolina
	4.330108
	63
	14.55
	27

	Kentucky
	4.204444
	60
	14.27
	28

	New Jersey
	8.666075
	122
	14.08
	29

	South Dakota
	0.788467
	11
	13.95
	30

	Ohio
	11.46351
	158
	13.78
	31

	Idaho
	1.463878
	20
	13.66
	32

	Kansas
	2.755817
	36
	13.06
	33

	Missouri
	5.837639
	72
	12.33
	34

	North Carolina
	8.869442
	101
	11.39
	35

	Arkansas
	2.809111
	31
	11.04
	36

	Oklahoma
	3.577536
	39
	10.90
	37

	Arizona
	6.165689
	65
	10.54
	38

	Wyoming
	0.512757
	5
	9.75
	39

	Tennessee
	6.074913
	59
	9.71
	40

	West Virginia
	1.808699
	17
	9.40
	41

	Mississippi
	2.899112
	26
	8.97
	42

	Texas
	23.40763
	208
	8.89
	43

	Florida
	18.05751
	146
	8.09
	44

	North Dakota
	0.63746
	5
	7.84
	45

	Puerto Rico
	3.925971
	30
	7.64
	46

	Alaska
	0.67745
	5
	7.38
	47

	Georgia
	9.34208
	67
	7.17
	48

	Hawaii
	1.278635
	9
	7.04
	49

	Alabama
	4.59024
	24
	5.23
	50

	Nevada
	2.492427
	7
	2.81
	51


2. Justification and need for the program

a. Indicate the societal need for graduates prepared by this program. Describe the process used to reach these conclusions, the basis for estimating this need, and those factors that were considered in documenting the program need.

The table indicates that Georgia ranks 48 in the U.S. for per capita undergraduate degrees conferred in physics. Physics is the underpinning of science, technology, and engineering.  Georgia can not expect to compete in a global economy that is technology dependent with this level of production of qualified physics professionals.

	B.S. Physics Degrees for FY06

	Institution
	Degrees Conferred

	Georgia Institute of Technology
	28

	Georgia State University
	6

	University of Georgia
	6

	Georgia Southern University
	6

	Armstrong Atlantic State University
	4

	Augusta State University
	3

	North Georgia College & State University
	8

	Southern Polytechnic State University
	2

	University of West Georgia
	4


The state of Georgia has recognized the need for more majors in the STEM fields.  On February 16, 2007 the BOR proposed the USG Presidents’ STEM Initiative
, with the charge: “Increase the number of K-12 students interested in mathematics/science/engineering, the number of students in college who pursue the STEM disciplines, and the number of teachers prepared who are better able to keep K-12 students in the STEM pipeline.”  The tragic lack of qualified physics teachers developed by the state of Georgia was one of the reasons for the initiative.

As can be seen in the following chart in FY06 the USG conferred only 67 B.S. degrees in physics, and of these only 3 pursued a MAT to teach in high school (4.5% of the total).  This clearly demonstrates that a need is present.  The BOR has set the following goals for the STEM initiative.  

To increase the USG production of high school science and mathematics teachers, between 2006 and 2013, as follows:

· From 135 to 270 in mathematics.

· From 54 to 160 in biology.

· From 9 to 45 in chemistry.

· From 3 to 15 in physics.

· From 1 to 20 in earth sciences.

As can be seen Georgia Institute of Technology awarded 28 of the 67 degrees in physics conferred statewide.  It should be noted that only one of these graduates matriculated to the MAT (3.5%).  The GCSU Department of Chemistry & Physics aims to produce a physics program with a higher percentage of its graduates interested in pursuing a MAT similar to its already strong history of chemistry graduates pursuing a MAT.  In the USG—there were only 9 B.S. chemistry graduates, out of 215 total that pursued a MAT (4.2% of the total), three of those 9 were GCSU graduates.  This year the department will confer 14 B.S. degrees in chemistry, and four of those have shown interest in pursuing a MAT.  Hence, 28.6% of GCSU B.S. chemistry graduates intend to pursue a MAT—well above the state average.  It is expected that a similar percentage will be enjoyed for physics.
b. Indicate the student demand for the program in the region served by the institution. What evidence exists of this demand?

The student demand is not as high as national and state educational planners would like.  This can be attributed to the nature of the problem of low numbers of STEM graduates for the state.  The state has experienced a downward spiral that has the following characteristics.  Students come to college with an interest in physics, but are ill-prepared to succeed because of the low numbers of qualified physics teachers in state high schools.  Since they are ill-prepared they likely will not succeed, which means we send even fewer prepared teachers to the high schools. We aim to design a course of study that can accommodate any student with a strong desire to learn physics regardless of their level of preparation.

The National Science Education Standards
 proposed several critical components required to foster good science teaching and learning.  These include (a) creating active/collaborative working environments for students; (b) providing opportunities for students to continuously expand theoretical and practical knowledge about science; (c) using assessments to drive instruction; and (d) building strong, sustained relationships with students that are grounded in the diverse ways that they learn.  Therefore, we propose to create a novel physics program with a mission to demonstrate that physics is not for a select few but can be enjoyed and understood by all that truly have an interest. We are not proposing a “dumbed-down” curriculum; rather, we intend to create a program that covers all the typical undergraduate courses generally found in physics programs such as mechanics, electricity and magnetism, thermodynamics, and quantum theory.  Traditional physics programs would have freshmen registering for Calculus-based Principles of Physics I during their first semester, along with calculus I or II. Attempting to reverse the high attrition rate found in most such traditional programs,  our program will operate under the assumption that most incoming  students are not prepared with proper math and science skills to succeed in this manner.  Instead, we propose to start students in an innovative integrated calculus sequence that combines pre-calculus and calculus I in a two semester sequence.

The GCSU Mathematics Department introduced this calculus sequence for both chemistry and math majors with some encouraging success.  The DFW rate for integrated calculus sequence was lower than for the pre-calculus & calculus I sequences, and the math department endeavors to make the integrated calculus sequence even more successful.  We will also have the physics majors in the same classes together to form a cohort of classes with only physics majors that will focus on collaborative techniques in learning.  During the freshman year we will have students register for a two semester sequence of techniques in physics I and II to focus entirely on problem-solving skills associated with physics that employs the Process Oriented Guided Inquiry Learning (POGIL
) concept.  POGIL is a classroom and laboratory technique that seeks to simultaneously teach content and key process skills such as the ability to think analytically and work effectively as part of a collaborative team.  This approach will ensure that students continuously revisit principles fundamental to physics, thereby, deepening their understanding as they transfer this knowledge to new contexts.  Courses will be designed to also incorporate the mathematics encountered throughout physics. It may be argued that the additional semesters proposed here will come at the expense of physics electives generally found in traditional physics programs, but the proposed program will still have many opportunities for physics electives that are specific to the direction the student wishes to pursue.  The proposed program will adapt to the students’ needs.  This pedagogical approach opposes the “mile wide, inch deep” syndrome that has been implied to be the key factor for the poor performance of U.S. students in the STEM area. Additionally, students will be introduced to such elective topics through a proposed Physics Scholars Program, similar to that of the Chemistry Scholars Program described below. The Physics Scholars program will also expose students to careers in physics/physics education as each scholar would be mentored by a physics faculty member. As such, students enrolled in the proposed physics program will be well prepared to matriculate to MAT programs as well as to enter and succeed in graduate programs in physics. 
c. Give any additional reasons that make the program desirable (for example, exceptional qualifications of the faculty, special facilities, etc.)

Applying the Chemistry Scholars model to Physics

Our proposal for the physics major is patterned on our highly successful effort begun six years ago to increase the number of graduating students majoring in chemistry. This can be attributed, in part, to making undergraduate research a central theme of our program. This would not have been possible if it were not for a faculty who support the belief that undergraduate research is key to maintaining student and faculty excitement about chemistry. To support this endeavor, the department initiated a Chemistry Scholars Program in fall 2003 (FY04). The program was designed so that each faculty member could award a four-year research/travel scholarship to an incoming first-year student. Not only would this ensure that each faculty member would mentor a freshman, sophomore, junior, and senior chemistry major in their research group, but more importantly, it would also expose first-year students to the culture of science alongside upper-class peers. 
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The number of degrees conferred (and predicted) in chemistry has been on a steady and remarkably fast rise as depicted in Figure 1. It should be noted that the first big increase occurred in FY07, four years after the creation of the Chemistry Scholars Program. In FY07, we graduated our first group of seven Chemistry Scholars (out of 10 chemistry graduates).  The number of degrees conferred for the University System of Georgia (USG) did increase in FY06 (Figure 2); however, the percent increase was not as dramatic as that experienced by GCSU in FY07 through FY09.

We have also witnessed an increase in retention rates for first-year chemistry students; the retention rate of the 2002 incoming class was 40% while that for the 2005 incoming class was 81%. For the same time period, the five year graduation rate jumped from 19% to 39%. It is anticipated that this trend will continue. Given our current resources (7 tenured/tenure track faculty) and capacity to maintain a high quality scholarly environment for our chemistry majors, our target graduation number by the year 2013 will be 15-20 majors each year (not including transfer students).  The department proposes this same approach to developing a greater interest in physics.  We propose to apply many of the same techniques that have worked for our chemistry program.
d. Include reports of advisory committees and consultants, if available. For doctoral programs, the institution should involve at least three authorities in the field (outside of the institution) as consultants, and should include their reports as a part of the proposal.

 
NSF sponsored a group of physicists from successful physics programs to create a National Task Force on Undergraduate Physics
 Part of the executive summary from this report is shown below.

 
Strategic Programs for Innovations in Undergraduate Physics (SPIN-UP) set out to answer an intriguing question: Why, in the 1990s, did some physics departments increase the number of bachelor’s degrees awarded in physics or maintain a number much higher than the national average for their type of institution? During that decade, the number of bachelor’s degrees awarded in the physical sciences, engineering, and mathematics declined across the country.

Yet in the midst of this decline some departments had thriving programs. What made these departments different? What lessons can be learned to help departments in the sciences, engineering, and mathematics that are—to put it generously—less than thriving? SPIN-UP, a project of the National Task Force on Undergraduate Physics, set out to answer these questions by sending site visit teams to 21 physics departments whose undergraduate programs were, by various measures, thriving. These visits took place mostly during the 2001–2002 academic year. In addition, with the aid of the American Institute of Physics Statistical Research Center, SPINUP developed a survey sent to all 759 departments in the United States that grant bachelor’s degrees in physics. The survey yielded a 74% response rate distributed broadly across the spectrum of U.S. physics departments.

The site visit reports provided specific insight into what makes an undergraduate physics program thrive. In very compact form, these departments all have

· A widespread attitude among the faculty that the department has the primary responsibility for maintaining or improving the undergraduate program. That is, rather than complain about the lack of students, money, space, and administrative support, the department initiated reform efforts in areas that it identified as most in need of change.

· A challenging, but supportive and encouraging undergraduate program that includes a well-developed curriculum, advising and mentoring, an undergraduate research participation program, and many opportunities for informal student-faculty interactions, enhanced by a strong sense of community among the students and faculty.

· Strong and sustained leadership within the department and a clear sense of the mission of its undergraduate program.

· A strong disposition toward continuous evaluation of and experimentation with the undergraduate program.

Our department enjoys all of these attributes in our chemistry program and in the existing physics minor.  We feel confident we can apply these successful attributes to a new physics program.
e. List all public and private institutions in the state offering similar programs. Also, for doctoral programs, list at least five institutions in other southeastern states that are offering similar programs. If no such programs exist, so indicate.


As can be seen in the table in section 2a of this document there are only nine state institutions that offer a B.S. Physics.  Only one of these institutions, Georgia Institute of Technology, confers more than 8 degrees in physics.  The following are the private colleges in the state of Georgia that have a B.S. in physics degree program.  It should be noted that none of these programs graduated more than five physics majors in FY07.

· Agnes Scott College

· Berry College

· Clark Atlanta University

· Covenant College

· Emory University

· Mercer University

· Morehouse College

· Oglethorpe University

· Spelman College

· Wesleyan College

The most productive physics programs in this list are Emory and Mercer.  Emory University graduated 5 and Mercer University graduated 2 in FY07.  

3. Procedures used to develop the program.  Describe the process by which the institution developed the proposed program. 


The University and BOR procedures and guidelines for new programs were followed
.  All the additional courses have been approved pending approval of the program by the BOR.  In accordance with university policy the full proposal will be reviewed by the Chair of the School of Liberal Arts and Sciences C&I committee, the dean of the School of Liberal Arts and Sciences, the Provost and VP for Academic affairs, and the University President before submission to the BOR.
4. Curriculum 

List the entire course of study required and recommended to complete the degree program. Give a sample program of study that might be followed by a representative student. Indicate ways in which the proposed program is consistent with national standards. 
	Fall
	 
	 
	CrHr 
	Spring
	 
	 
	 CrHr 

	PHYS
	0001
	Freshman Seminar
	1
	PHYS
	2211
	Principles of Physics I
	3

	PHYS
	1011
	Techniques in Physics I
	2
	PHYS
	2211L
	Principles of Physics Lab I
	1

	MATH
	1115
	Integrated Calculus IA
	4
	PHYS
	1012
	Techniques in Physics II
	3

	CHEM
	1211
	Principles of Chemistry I
	3
	ENGL
	1102
	English Composition II
	3

	CHEM
	1211L
	Principles of Chemistry Lab I
	1
	MATH
	1116
	Integrated Calculus IB
	4

	ENGL
	1101
	English Composition I
	3
	 
	 
	 
	 

	 
	 
	Total=
	14
	 
	 
	Total=
	14

	Fall
	 
	 
	 
	Spring
	 
	 
	 

	PHYS
	2920
	Sophomore Seminar
	1
	MATH
	2263
	Calculus III
	4

	PHYS
	2212
	Principles of Physics II
	3
	MATH
	2150
	Linear Algebra
	3

	PHYS
	2212L
	Principles of Physics Lab II
	1
	PHYS
	3000
	Dynamics
	3

	MATH
	1262
	Calculus II
	4
	PHYS
	3010
	Modern Physics
	3

	CHEM
	1212
	Principles of Chemistry II
	3
	
	 
	 Area B core class
	2

	CHEM
	1212L
	Principles of Chemistry Lab II
	1
	 
	 
	 
	 

	
	 
	 Area B core class
	2
	 
	 
	 
	 

	 
	 
	Total=
	15
	 
	 
	Total=
	15

	Fall
	 
	 
	 
	Spring
	 
	 
	 

	PHYS
	3311
	Mathematical Physics
	3
	PHYS
	3100L
	Electronics Laboratory
	1

	CHEM
	4211
	Physical Chemistry I
	3
	PHYS
	3100
	E&M
	3

	CHEM
	4211L
	Physical Chemistry I Lab 
	1
	PHYS
	3920
	Junior Seminar
	1

	PHYS
	3321
	Introduction to Quantum Physics
	3
	††††
	††††
	Capstone Elective
	3

	
	 
	 Area C or E core class
	3
	
	 
	 Area C or E core class
	3

	
	 
	 Language I
	3
	
	 
	 Language II
	3

	 
	 
	Total=
	16
	 
	 
	Total=
	14

	Fall
	 
	 
	 
	Spring
	 
	 
	 

	PHYS
	4600L
	Advanced Laboratory
	3
	PHYS
	4920
	Senior Seminar
	1

	††††
	††††
	Capstone Elective
	3
	††††
	††††
	Capstone Elective
	3

	PHYS
	4999
	Research
	3
	††††
	††††
	Capstone Elective
	3

	
	 
	 Area C or E core class
	3
	
	 
	 Area C or E core class
	3

	
	 
	 Area C or E core class
	3
	
	 
	 Area C or E core class
	3

	
	 
	 Electives
	1
	
	 
	 Electives
	3

	 
	 
	Total=
	16
	 
	 
	Total=
	16


	††††
	††††
	Capstone Electives
	CrHr  
	††††
	††††
	Capstone Electives
	 CrHr 

	PHYS
	4321
	Advanced Quantum Physics
	3
	MATH
	4340
	DIFFERENTIAL EQUATIONS
	3

	PHYS
	4100
	Advanced E&M
	3
	MATH
	4300
	COMPLEX VARIABLES
	3

	ASTR
	3020
	Observation Tech in Astronomy
	3
	MATH
	4650
	NUMERICAL ANALYSIS
	3

	PHYS
	4261
	Nuclear Physics
	3
	MATH
	4261
	MATHEMATICAL ANALYSIS I
	3

	PHYS
	4251
	Relativity
	3
	MATH
	4262
	MATHEMATICAL ANALYSIS II
	3

	CHEM
	4212
	Physical Chemistry II
	3
	MATH
	4081
	ABSTRACT ALGEBRA I
	3

	CHEM
	4212L
	Physical Chemistry II Lab 
	1
	MATH
	4082
	ABSTRACT ALGEBRA II
	3


We will also employ the cohort concept that demonstrated great success in the chemistry program.  The classes in bold in the above schedule represent the cohort classes.  These classes will be reserved for only physics majors, and students will enter these classes together regardless of their preparation.  Some students will be better prepared than others, but the cohort instills a sense of camaraderie and allows better prepared students to become peer mentors to the less prepared.  This is a healthy form of peer pressure that has a very positive impact on retention.  Students work very hard to avoid falling behind and disappointing their cohort.
Part of the unique nature of the curriculum is that it allows students to tailor their education to their interests.  The research course along with the capstone courses represented by †††† are chosen by the student and represents almost 20% of the student’s major requirements.  This provides the flexibility to adapt to the student’s interest while providing an educational experience equivalent to a traditional physics program.

a. Clearly differentiate which courses exist and which are newly developed courses. 
	EXIST

	ASTR
	3020
	Observation Tech in Astronomy
	MATH
	4261
	MATHEMATICAL ANALYSIS I

	CHEM
	1211
	Principles of Chemistry I
	MATH
	4262
	MATHEMATICAL ANALYSIS II

	CHEM
	1212
	Principles of Chemistry II
	MATH
	4300
	COMPLEX VARIABLES

	CHEM
	4211
	Physical Chemistry I
	MATH
	4340
	DIFFERENTIAL EQUATIONS

	CHEM
	4212
	Physical Chemistry II
	MATH
	4650
	NUMERICAL ANALYSIS

	CHEM
	1211L
	Principles of Chemistry Lab I
	PHYS
	2211
	Principles of Physics I

	CHEM
	1212L
	Principles of Chemistry Lab II
	PHYS
	2212
	Principles of Physics II

	CHEM
	4211L
	Physical Chemistry I Lab 
	PHYS
	3000
	Dynamics

	CHEM
	4212L
	Physical Chemistry II Lab 
	PHYS
	3100
	E&M

	MATH
	1115
	Integrated Calculus IA
	PHYS
	3311
	Mathematical Physics

	MATH
	1116
	Integrated Calculus IB
	PHYS
	3321
	Introduction to Quantum Physics

	MATH
	1262
	Calculus II
	PHYS
	4251
	Relativity

	MATH
	2150
	Linear Algebra
	PHYS
	4261
	Nuclear Physics

	MATH
	2263
	Calculus III
	PHYS
	4999
	Research

	MATH
	4081
	ABSTRACT ALGEBRA I
	PHYS
	2211L
	Principles of Physics Lab I

	MATH
	4082
	ABSTRACT ALGEBRA II
	PHYS
	2212L
	Principles of Physics Lab II


	newly developed courses

	PHYS
	0001
	Freshman Seminar
	PHYS
	4100
	Advanced E&M

	PHYS
	1011
	Techniques in Physics I
	PHYS
	4321
	Advanced Quantum Physics

	PHYS
	1012
	Techniques in Physics II
	PHYS
	4920
	Senior Seminar

	PHYS
	2920
	Sophomore Seminar
	PHYS
	3100L
	Electronics Laboratory

	PHYS
	3010
	Modern Physics
	PHYS
	4600L
	Advanced Laboratory

	PHYS
	3920
	Junior Seminar
	 
	 
	 


b. Append course description for all courses (existing and new courses). 
See appendix for course descriptions with prerequisites.
c. When describing required or elective courses, list all course prerequisites. 
See appendix for course descriptions with prerequisites.
d. Indicate whether courses in a proposed masters program are cross-listed as undergraduate courses and, if so, what safeguards are employed to ensure that courses taken as undergraduates are not repeated or that requirements are significantly different for graduate students and undergraduates enrolled in the same course.
All courses are undergraduate courses. 

e. Provide documentation that all courses in the proposed curriculum have met all institutional requirements for approval. 
Approval of all new courses is pending program approval from BOR.
f. Append any materials available from national accrediting agencies or professional organization as they relate to curriculum standards for the proposed program. 
Currently there are no accrediting agencies for Physics programs.
g. When internships or field experiences are required as part of the program, provide information documenting internship availability as well as how students will be assigned and supervised. 
No internships are required.
h. Indicate ways in which the proposed program is consistent with national standards.
The National Task Force on Undergraduate Physics
 has identified 14 elements necessary for a successful physics program.

Element 1: Thriving physics departments have a reputation as being first rate in the types of academic programs that are offered, the pedagogical skills of the faculty, and the nurturing environment established by the faculty.

The GCSU Department of Chemistry & Physics has gained national recognition with its chemistry program.  The chemistry club has received an award from the American Chemical Society for the past two years.  Every graduate from GCSU’s chemistry program has immediately acquired a job in chemistry or been accepted to the graduate school of their choice.  Ninety-eight percent of GCSU Chemistry majors that have applied to medical school have been accepted.  Because chemistry and physics are in the same department, with well-integrated faculty, and because the physics program will be following the chemistry model (that has proven to be so successful) we are confident that GCSU will enjoy similar success in physics.
Element 2: Thriving physics departments offer students both research opportunities and personal involvement with professors.

Given that undergraduate research is the central theme of the program, there will be many other ways to collaborate with partners outside of the university.  We already have collaborations in place with California Institute of Technology and The University of Alabama analyzing data on isolated galaxies from other infrared observatories.  Our physics minors have been involved in collaborations with NGCSU, Duke University, University of Connecticut, and University of Hartford at the Triangle Universities Nuclear Laboratory at Duke University and have collaborated with the same institutions as well as the Universite Catholique de Louvain-la-Neuve in Belgium, and the Weizmann Institute in Israel, at the High Intensity Gamma Source at the Duke Free Electron Laser Laboratory.  The collaborations involved funding undergraduate student research over the summer.  The Council on Undergraduate Research (CUR) was founded in 1978 by a group of chemists from private liberal arts colleges.  CUR believes that faculty members enhance their teaching and contribution to society by remaining active in research and by involving undergraduates in research.  There are some schools that have successfully applied undergraduate research in physics programs through a supported scholars approach similar to what we have created in chemistry at GCSU (e.g. University of California at Berkeley
).  It may seem like a simple idea, but at its center is an excited and energetic faculty.  Without the dedication of the faculty it can not work.  The concept of improving teaching and retention through undergraduate research has been demonstrated by GCSU’s chemistry program.

Element 3: Thriving physics departments have faculties whose reputations for having excellent pedagogical skills rank highly for attracting students into the major.

Undergraduate research is at the core of our teaching philosophy.  Physics programs have been under attack, and have been traditionally ensconced in “stand and deliver” philosophies.  We have the advantage of starting anew with a successful working model in a similar science (chemistry) that are housed in the same department.  We will keep our expectation high, but offer many opportunities for students to see physics at work in the laboratory and in the classroom to keep student learning refreshed and thriving.

Element 4: Thriving physics departments have professors who serve, either formally or informally, as advisors.

The physics scholars program will expect each faculty member to select a student in the freshman year to shepherd through the program.  They will serve as the students’ academic advisor and their mentor.  Nation-wide funded scholars that are the “best of the best” that are funded by the American Chemical Society have a retention rate of 80%
.  This is far better than the national average for all chemistry programs.  In the GCSU chemistry program we have experienced 90% retention of the chemistry scholars.  This demonstrates that the GCSU scholars program has an advising impact better at retention than one of the best national programs.

(Note: the next three elements were grouped due to a similar overlap of the response)

 Element 5: Thriving physics departments have goals that are clearly stated, are well known, and understood by the faculty and staff. The departmental goals are also consistent with the goals of each respective university.

Element 7: Thriving physics departments have departmentalized the practices that have been implemented to attract students. All departmental faculty members reported embracing the efforts that were put forth by a few of its members as valuable to the entire department.

Element 13: Thriving physics departments have faculty members who are accepting and nurturing of students.

Retention of the physics scholar will be part of each faculty member’s annual evaluation.  Promotion, tenure, and merit raises will be directly connected to faculty success with their scholar.  The departmental goals are clearly tied to the university goals and assessed annually.  They are also reviewed as part of our SACS
 accreditation.  We have been very fortunate to enjoy a working environment where faculty members want to be involved.  It is simply part of our culture to do these things regardless of whether it is part of the faculty’s evaluation or not.  At monthly department meetings we discuss the success of all these efforts and continue to look for new ways to enhance what we are already doing.  At the end of the year the department supports an academic showcase where all the graduating seniors present their research and talk about their experiences at GCSU.  At the showcase we also take the opportunity to assess what we are doing to enhance next year’s efforts.

Element 6: Thriving physics departments actively recruit physics majors.

The GCSU Department of Chemistry & Physics houses the GCSU Science Education Center (SEC).  The mission of the SEC is to recruit students to the sciences.  In addition, the department has received funds from the state STEM initiative for recruitment.  Our recruitment plan will include sending flyers to every high school science program and to every high school guidance councilor in the state.  The database of contact information is housed in the SEC.  We will also travel to as many as possible of these locations to personally meet with every interested group possible to let them know about this wonderfully exciting program.

Element 8: Thriving physics departments foster environments where personal involvement of the faculty with individual students is the rule.

It’s not only the rule it’s required! As has been listed in various components of this document the GCSU Department of Chemistry & Physics very much values faculty student interaction.

Element 9: Thriving physics departments have flexibility in the physics curriculum.

We propose to create a novel physics program with a mission to demonstrate that physics is not for a select few but can be enjoyed and understood by all that truly have an interest.  We will incorporate the following into he program

· A cohort model that will group physics majors into the same classes their first two years.

· A funded Physics-Scholars program that will get students involved in undergraduate research very early in their educational experience.

· A capstone program that will give them the flexibility to tailor the degree to their interests.

· Integrated calculus sequence to prepare them for the necessary mathematics.

· A “Techniques in Physics” series applying the POGIL concept to strengthen students’ problem solving skills.

Element 10: Thriving physics departments have strong institutional support both financially and academically.

The proposed physics program already has financial support from the STEM initiative: we have hired an additional faculty member; we have purchased all the necessary start-up equipment for the laboratories; laboratory fees have already been established to continue the support of the teaching and research laboratories; and currently the dean of SOLAS considers creation of this program the most important academic proposal on campus. 

Element 11: Thriving physics departments have a chapter of the Society of Physics Students (SPS) and/or other similar organizations.

In addition to undergraduate research, the department has many clubs and student organizations that promote faculty and student involvement.  Currently we have the Chemistry-Club, Women In Chemistry Alliance (WICA), Astronomy-Club, and the Physics-Club in the department.  The Physics-Club is one of the most active clubs on campus, and is a SPS affiliate.  We meet every Friday for pizza to work on the current project of constructing a trebuchet
.

Element 12: Thriving physics departments are committed to undergraduate physics.

The GCSU department of chemistry & physics has no intention of developing a graduate program.  Its entire focus has been, and always will be, on undergraduate education.  It’s a theme that resonates with the university vision statement.

As the state's designated public liberal arts university, Georgia College & State University is committed to combining the educational experiences typical of esteemed private liberal arts colleges with the affordability of public higher education. GCSU is a residential learning community that emphasizes undergraduate education and offers selected graduate programs. The faculty are dedicated to challenging students and fostering excellence in the classroom and beyond. GCSU seeks to endow its graduates with a passion for achievement, a lifelong curiosity, and exuberance for learning.
The department’s chemistry program had been offered outside industrial support to develop a graduate program.  It took little consideration by the department to realize that we did not want to jeopardize our ACS nationally recognized undergraduate program by drawing our focus to a graduate program.  The offer was turned away, and it has proven to be the correct decision. 

Element 14: Thriving physics departments have strong leadership.

Under the current leadership the department has doubled its faculty, increased its department budget five fold, and increased the number of degrees conferred from 4 to 14.  The leadership is committed to creating similar success with the physics program.  Support for the program is ubiquitous throughout the administration, and can be observed in administrative channels from the chair to the president.
i. List student outcomes associated with this program. 

Degree Goals & Outcome:

The goal is to provide physics majors, including those entering with a substandard mathematical background, with a sound education in the fundamental areas of modern physics.  After graduating, physics majors should be prepared to successfully either enter an MAT program to become high school physics teachers or to continue on to graduate school.

Goal I Computer, Library and Information Skills

Students obtaining a baccalaureate physics degree should have the following outcomes upon graduation.

1. The ability to make effective use of the library and other information resources in physics, including: 

· The ability to find physical information utilizing primary literature. 

· The ability to critically evaluate physical information.

· The ability to find and evaluate physical information utilizing secondary sources such as the Internet.

2. The ability to make effective use of computers in physics applications, including:

· The ability to understand the applications of computers in data acquisition and processing.

· The ability to use a computer as a tool in the communication of scientific information. 

· The ability to have a familiarity with the applications of computers in the modeling and simulation of physical phenomena.

· The ability to retrieve information using library or internet resources.

Goal II Oral and Written Communication Skills in Physics

Students obtaining a baccalaureate physics degree should have the following outcomes upon graduation.

1. Adequate skills in technical writing and oral presentations. [Students must be given the opportunity to practice effective writing and oral communication throughout the physics curriculum.] 

2. They should have the ability to communicate scientific information in oral and written formats to both scientists and nonscientists.

Goal III Quantitative Reasoning Skills

Students obtaining a baccalaureate physics degree should have the following outcomes upon graduation.

1. Students should have sufficient quantitative reasoning skills to successfully pursue their career objectives, a related career or further professional training. 

2. Students should have developed the following:

· A proficiency in advanced mathematics. 

· The ability to accurately collect and interpret numerical data.

· The ability to solve problems competently using extrapolation, approximation, precision, accuracy, rational estimation and statistical validity.

· The ability to relate theories involving numbers and the practice of the theory.

· A proficiency in the scientific method (formulating hypotheses and arriving at appropriate answers and conclusions).

Goal IV Knowledge of Physical Principles and Facts

Students obtaining a baccalaureate physics degree should have the following outcomes upon graduation. 

1. They should have developed a mastery of critical thinking skills, problem-solving skills and data analysis skills leading to the following:

· The ability to collect and analyze data. 

· The ability to apply fundamental physical principles to gather and explain data.

· The ability to design experiments or model systems to test hypotheses.

· The ability to assess the relative validity of several possible solutions to a problem.

2. They should have a working knowledge of physical principles appropriate to a physics degree program to include classical and relativistic mechanics, thermodynamics, quantum mechanics, and electricity and magnetism.

3. They should have a mastery of a broad set of factual physical knowledge.

5. Inventory of faculty directly involved

For each faculty member, give the following data.

a. Name, rank, academic discipline, institution attended, degrees earned;

Dr. Donovan Domingue

Associate Professor of Physics

Ph.D. in Physics, The University of Alabama, Tuscaloosa, 2001

B.S. in Physics, Louisiana State University, 1995

Dr. Ralph France, III

Associate Professor of Physics

Ph.D. in Nuclear Astrophysics, Yale University, 1997

M.S. in Physics, Yale University, 1989

M.Phil. in Nuclear Physics, Yale University, 1989

B.A. in Physics and Astronomy, Johns Hopkins, 1987

Dr. Agnes Kim (Hired with FY09 STEM funds)

Ph.D. in Astrophysics, The University of Texas at Austin, 2007

M.S. in Astrophysics, Iowa State University, 2003

B.S. in Astrophysics, Iowa State University, 1999

Dr. Ken McGill

Professor of Chemistry & Physics

Ph.D. in Chemical Physics, University of Florida, 1990

Ph.D. in Physical Chemistry, University of Florida, 1990

B.S. in Physics, Washburn University, 1985

B.S. in Chemistry, Washburn University, 1985

Dr. Michael Pangia

Professor of Physics

Ph.D. Space Plasma Physics, University of Washington, 1988

M.S. in Physics, Michigan State University, 1982

B.E. in Mechanical Engineering, Cooper Union School of Engineering, 1980

b. Current workload for typical semester, including specific courses usually taught; explain how workload will be impacted with the addition of proposed program;
The instructional load required by each faculty is currently set at 12 contact hours per semester.  A typical faculty teaching load is shown below.

	Course Title
	# of students
	Contact Hours

	Principles of Physics II
	32
	3

	Principles of Physics Lab II
	32
	2

	Principles of Physics Lab I
	32
	2

	Introductory Physics Lab I
	32
	2

	Intro to Quantum Physics
	24
	3

	Totals
	152
	12


The contact hours are consistent with undergraduate physics.  This is on the low end of typical undergraduate institutions in the U.S.
.  And, given the small class at GCSU the maximum number of students the faculty members are expected to manage is lower than the expectations of faculty in research institutions where a single class may have 300 students.  In addition to their instructional load, faculty members are expected to be involved in undergraduate research, service, and advising.  Teaching is expected to make up at least 50% of the faculty member’s workload.

c. Scholarship and publication record for past five years;
E.L. Wilds, R.H. France III, J.E. McDonald, Z. Zhao, and M. Gai.  Upper Limits on the First-Forbidden Rank-One Beta-Decay of 20F.  Phys. Rev. C76(2007)018501.

R.H. France III, E.L. Wilds, J.E. McDonald, and M. Gai.  Further Measurements of the Beta-Delayed Alpha-Particle Emission of 16N.  Phys. Rev. C75(2007)065802.

Jarrett, et al. (including D. Domingue) 2006, Remarkable Disk and Off-Nuclear Starburst Activity in the Tadpole Galaxy as revealed by the Spitzer Space Telescope, Astronomical Journal, 131, 261

J.E. McDonald, R.H. France III, R.A. Jarvis, M.W. Ahmed, M.A. Blackston, Th. Delbar, M. Gai, T.J. Kading, Y. Parpottas,B.A. Perdue, R.M. Prior, D.F. Rubin, M.C. Spraker, J.D. Yeomans, L. Weissman, H.R. Weller, and E.L. Wilds Jr. In Beam Tests of Implanted Helium Targets.  JINST 1(2006)P09003.

Y. Parpottas, M.W. Ahmed, M.A. Blackston, R.H. France III, B.A. Perdue, R.M. Prior, A. Sabourov, M.C. Spraker, and H.R. Weller. Astrophysical S-Factor for the 11B(d,n)12C reaction below 135 keV.  Phys. Rev. C74(2006)015804.

Domingue, D.L., Sulentic, J.W., Durbala, A. 2005, Mixed-Morphology Pairs as a Breeding Ground for Active Nuclei, Astronomical Journal, 129, p. 2579

Rowan-Robinson, M. et al. (including D. Domingue) 2005, Spectral Energy Distributions and Luminosities of Galaxies and AGN in the Spitzer SWIRE Legacy Survey, Astronomical Journal, 129, 1183

Newhouse, Paul F., and McGill, K. C. “Schrödinger Equation Solutions That Lead to the Solution for the Hydrogen Atom” J. Chem. Educ. 2004, 81, 424

Domingue, D.L., Sulentic, J.W., Xu, C., Mazzarella, J., Gao, Y., Rampazzo, R. 2003, Insights into Mixed Morphology Binary Galaxies: ISOCAM, ISOPHOT, and H-alpha      Imaging, Astronomical Journal, 125, p. 555 
R.H. France III, L.T. Baby, C. Bordeanu, Th. Delbar, J.A. Dooley, M. Gai, M. Hass, J.E. McDonald, A. Ninane, and C.M. Przybycien  Destruction of 7Li and 7Be in Astrophysical  Environments..  Nucl. Phys. A718(2003)398c.

R.H. France III, Z. Zhao, and M. Gai.  Absolute Branching Ratio of β-delayed γ-ray emission of 18N.  Phys. Rev. C68(2003)057302. 

Other Publications and Conference Proceedings

McGill, Ken, Creating a solutions manual for Home Laboratory for General Chemistry I and II, 235th ACS National Meeting, New Orleans, LA, April 6-10, 2008
McGill, Ken, Assessing online laboratory experiences, 234th ACS National Meeting, Boston, MA, August 19-23, 2007
Domingue, D., Xu, C. 2006, 2MASS/SDSS Close Major-Merger Galaxy Pairs: Luminosity Functions and Merger Mass Dependence, 2006 Fall STScI Mini-Workshop - Galaxy Mergers:  From the Local Universe to the Red Sequence
Domingue, D., Xu, C. 2006 Major-Merger Galaxy Pairing in the 2MASS and SDSS databases American Astronomical Society Meeting 207, #179.11

T. Lewis, R.H. France III, A.J. Richards, M. Ahmed, M. Blackston, S. Henshaw, P. Kingsbury, B. Perdue,  H. Weller, R. Prior, and M. Spraker.  Measurements of 11B(p,p)11B.  Bull. Amer. Phys. Soc.  51(2006)56.

A.J. Richards, T. Lewis, R.H. France III, M. Ahmed, M. Blackston, S. Henshaw, P. Kingsbury, B. Perdue,  H. Weller, R. Prior, and M. Spraker.  Measurements of 11B(p,alpha)8Be.  Bull. Amer. Phys. Soc.  51(2006)60.

Michael Gass, Shaina McGill, and Ken McGill, Involving the Entire Campus in Retention Initiatives: A Case Study of the Retention Planning Process at Georgia College & State University, Noel-Levitz 2006 National Conference on Student Recruitment, Marketing, and Retention

Catrena H. Lisse, Ken McGill, and Lindsey M. Peaden, Retention Through Research: The Basis of an Undergraduate Chemistry Scholars Program, 231st ACS National Meeting, Atlanta, GA, March 26-30, 2006

Rowan-Robinson, M. et al. (including D. Domingue), Understanding Infrared Galaxy Populations: the SWIRE Legacy Survey, proceedings of 'Spitzer IR Diagnostics Conference,  Nov 14-16, 2005
Jarrett, T. H., Fournon, I. P., Stacey, G., Xu, K., Domingue, D., SWIRE 2005, The Spitzer-SWIRE Investigation of the "Tadpole" Galaxy, American Astronomical Society Meeting, 205, #26.04

Appleton, P.; Armus, L.; Brandl, B.; Charmandaris, V.; Domingue, D, et al. 2005 Spitzer Observations of Arp 94: Mid-IR Evidence of Accretion onto a Dwarf Seyfert?, American Astronomical Society Meeting, 205, #110.19
McGill, McKelvy, and Leavitt, Development of Online Chemistry Course, 228th ACS National Meeting, in New York, NY, September 7-11, 2005

Bethany Ann Loushine, K.C. McGill, and Odinaka Malachi Ezeokoli. Construction of an acoustic array and testing its capabilities, 229th ACS National Meeting, San Diego, CA, March 13-17, 2005

Odinaka Malachi Ezeokoli, Marshal P. Johnson, K.C. McGill, and Amy M. Turns, How Undergraduate Research Enhances Retention, 57th Southeast/61st Southwest Regional ACS Meeting Memphis TN, November 1-4, 2005

Surace, J. et al. (including D. Domingue) 2004, The SWIRE ELAIS N1 Image Atlases and Source Catalogs, Spitzer Science Center, California Institute of Technology (2004) 

Domingue, D.L., Sulentic, J.W., Durbala, A. 2004, Radio Emission in Early-Type Galaxies of Mixed Pairs: AGN and Starbursts?, American Astronomical Society Meeting ,203, #116.18
M. Downes, R. Prior, M. Blackston, R.H. France III, B. Neufeld, A. Sabourov, M.C. Spraker, B. Perdue, and H. Weller. Study of 11B(d,n)12C Reaction at Astrophysically Relevant Energies with Polarized Deuterons.  Bull. Amer. Phys. Soc. 49(2004)55.

C.M. Przybycien, J.D. Yeomans, J.E.R. McDonald, C. Dyer, R.H. France III, R. Prior, M.C. Spraker, M. Blackston, T. Clegg, C. Howell, B. Perdue, H.R. Weller, Th. Delbar, and M. Gai.  Production of Implanted 4He Target for a Measurement of S34.  Bull. Amer. Phys. Soc. 49(2004)62.

S. Williams, C. Aguilera, R.H. France III, J.D. Yeomans, C.M. Pryzybycien, J.E.R. McDonald, and M. Gai.  Yale Neutron Ball Efficiency Calibration. Bull. Amer. Phys. Soc. 49(2004)65.

K.C. McGill Sr., R.H. France III, C. Harris, J.R. Black, S. Williams, and C. Loglisci.  Investigation of Single-Bubble Sonoluminescence  Produced by Acoustic Cavitation of D2O.  Presented at 225th ACS National Meeting, New Orleans, LA, March 23-27, 2003.

d. Professional activity;

USG STEM grant

$30,000 from the Grassmann Foundation for the planetarium 

RSA Grant, NASA Spitzer Space Telescope, 

Co-I of Project: Local Benchmarks for the Evolution of Interacting Galaxies

June 2004 - Aug. 2004, NASA Faculty Fellow, SWIRE Legacy Team, Infrared Processing and Analysis Center (IPAC/Caltech)
July 21, 2005
Experiments in Nuclear Astrophysics, Research and Graduate Services, $780

June 2006
Experiments in Nuclear Astrophysics, Research and Graduate Services, $500

June 2005
Summer Research Salary, University of Connecticut, $3000

July 2005
Summer Research Salary, Duke University, $3000

Summer 2004
Summer Research Salary, University of Connecticut, $5000

Summer 2004
Student summer salary, University of Connecticut, Approximately $2000.

May 2005
Travel Funding, Duke University, $200

Fall 2004
Travel Funding, Duke University, $150

Fall 2004
Travel Funding, University of Connecticut, $400

Summer 2006
Housing in Durham, NC, (for faculty and student) Duke University, approximately $1300

Fall 2005-Summer 2006
Equipment purchases for 11B(p,alpha) project, Duke University, Approximately $6000. (Note: equipment remains property of Duke University)

Fall 2006
Travel Funding, University of Connecticut, Approximately $600.

Summer 2007
Low Energy Measurements of 11B + p with polarized protons. $54,614 from Tri-Alpha Energy, Inc.  Through Duke University

Summer 2008-2009
Low Energy Measurements of 11B + p with polarized protons and Measurements of the Elastic Scattering of alpha-particles from 11B.  $110,000 from Tri-Alpha Energy, Inc.  Through Duke University.

University of Connecticut Funding Source:  US Department of Energy Grant DE-FG02-94ER40870.  

Duke University Funding Source: US Department of Energy

e. Expected responsibilities in this program;

The responsibilities for each physics faculty member are outlined in the department Tenure & Promotion guidelines
.  The requirements for the physics faculty will now be the same as the requirements for the chemistry faculty.

f. If it will be necessary to add faculty in order to begin the program, give the desired qualifications of the persons to be added, with a timetable for adding new faculty and plan for funding new positions.
Three physics faculty could offer all of the necessary courses by displacing courses taught as part of the core curriculum (e.g., Astronomy).  To offer these courses with greater frequency and to give the program greater probability of success would require two additional faculty lines in physics. GCSU has been awarded the STEM special initiative funding from the state to support the teacher shortage in STEM fields.  FY08 funds have been used to purchase the necessary equipment to teach upper division physics classes and labs.  FY09 funds have been allocated to hire another physics faculty member (Dr Agnes Kim), and it is expected that FY10 university funds will fund another physics faculty member.  Currently, the fifth physics faculty position occupies the top position in our institutions list of faculty requests.  It is expected that the fifth position will be approved upon the BOR approval of the physics program.

6. Outstanding programs of this nature in other institutions.
List three outstanding programs of this nature in the country, giving location name, and telephone number of official responsible for each program. Indicate features that make these programs stand out. When available, append descriptive literature of the outstanding program. Indicate what aspects of these outstanding programs, if any, will be included in your program.
The three programs have been selected from three different types of institutions.  We selected the University of California at Berkeley
, which is of course a well known research institution.  We selected Haverford College
 as an example of a small well respected private liberal arts college with a strong undergraduate physics program.  And, we selected the College of Charleston
 as an example of a strong COPLAC college with the largest physics program in COPLAC. 

Department of Physics University of California

366 LeConte Hall MC 7300

Berkeley, CA 94720-7300

Tel: 510-642-7166

Fax: 510-643-8497

UC Berkeley’s undergraduate physics program employs an analogous program to our chemistry-scholars program
 which we propose to employ with our physics majors.   It’s so similar, that even the dollar amount of the stipend is the same.  They have an incredibly large program that confers more B.S. physics degrees
 than the entire state of Georgia.  In 2006 UC Berkeley conferred 79 B.S. degrees in physics.  As was mentioned in section 2a of this document the entire state of Georgia only conferred 67 B.S. degrees in physics in the same time period.  In general, we can take a lesson from the state of California.  According to the US Census Bureau California has a little less than four times the population of Georgia, but the state conferred 574 B.S. degrees in physics in the same time period.  This represents 8.4 times the number of degrees conferred by the state of Georgia.  Hence, on a comparative basis, adjusted for population, the state of California confers over twice (8.4/4=2.1) as many physics degrees as the state of Georgia.

Departments of Physics & Astronomy

Marian E. Koshland Integrated Natural Science Center

370 Lancaster Avenue

Haverford College

Haverford, PA 19041 

(610) 896-1332

fax:(610) 896-4904

Haverford was selected because it has a small department with 6 faculty members (7 including the chair) that has a history of graduating low numbers of outstanding students.  Their program has generally focused on quality and not quantity; they even had one of their graduates go on to win a Nobel Prize.  Joe Taylor
 won the Nobel Prize in Physics 1993 for the discovery of a new type of pulsar, a discovery that has opened up new possibilities for the study of gravitation.  One of the attributes of their program that we intend to adopt is the capstone experience in their senior seminar.  The course description is shown below.

Physics 399 Senior Seminar

A capstone experience for seniors in physics meeting biweekly throughout the year. An introduction to scientific writing and talks; scientific ethics; graduate study in physics and astronomy; different possible careers for physics and astronomy majors, both within the field and outside science; preparation and presentation of senior papers and colloquia; attendance at lectures by distinguished visitors; and discussions of student and faculty research projects in the department. Prerequisite: Senior standing.

This course is intended to give students the opportunity to present their research, and gives the faculty members a chance to assess the learning outcomes of the department.  The state of Pennsylvania conferred 346 B.S. (5 times as many as the state of Georgia) degrees in physics, and their state population is only 33% larger than Georgia.

College of Charleston

Department of Physics & Astronomy

101 Hollings Science Center

58 Coming St.

Charleston, SC 29424

phone:(843) 953-5593

Fax:(843) 953-4824

The College of Charleston has the largest physics program in COPLAC.  They have clearly demonstrated that a strong physics program is not only compatible with the liberal arts mission, but it is central to the liberal arts mission.  Physics and Astronomy were parts of the classical 7 liberal arts, and continue to be one of the foundations of the liberal arts concept.  The College of Charleston and GCSU have often been compared on many levels.  Both are clearly Public Liberal Arts schools with an outstanding reputation.  Both attract many of the brightest students in the state, and both have a national presence that attracts students from all over the country.  The College of Charleston has a very active physics program.  The physics department has 8 physics faculty, 4 astronomy faculty, and 1 meteorologist.  They offer the following programs: B.S. in astrophysics, B.S./B.A. in physics, B.A. in astronomy, and B.S./B.A. in physics with a meteorology concentration.  They represent a very real and clear goal for us to achieve.  This is where we would hope to be several years into the future, and would go a long way in bringing Georgia to a more respectable number of degrees conferred in physics.  The state of South Carolina conferred 64 degrees in physics (almost the same as the state of Georgia 67) with less than half the population of Georgia.

7. Inventory of pertinent library resources.
Indicate--in numbers of volumes and periodicals--available library resources (including basic reference, bibliographic, and monographic works as well as major journal and serial sets; include any on-line resources) which are pertinent to the proposed program. How do library resources compare to those at institutions listed in section 6? What additional library support must be added to support the proposed program, and what is the plan for acquiring this support?
The GCSU library has a broad selection of physics periodicals.  Since the loss of the physics program in the 1970s, the periodicals have been discontinued over the years as budgetary pressures caused the funds to be reallocated.  The table below lists the periodicals that are available, the date they were discontinued, the current cost for the periodical, and the publisher.  Many of these journals are no longer in print or no longer needed.

	Journal
	Date Discontinued
	Cost
	Publisher

	American journal of physics
	Current
	$587
	AAPT

	Physical review--Physical review. A, General physics
	1973
	$1,585
	APS

	Physica
	1974
	Not Needed
	Elsevier

	Annals of physics
	1975
	Not Needed
	Elsevier

	Journal of applied physics
	1975
	$3,615
	AIP

	Reviews of modern physics
	1975
	385
	APS

	Journal of physics and chemistry of solids
	1984
	Not Needed
	Elsevier

	Bulletin of the American Physical Society
	1992
	No Longer available

	Journal of physical and chemical reference data
	1994
	$775
	AIP

	Journal of chemical physics
	1997
	$5,110
	AIP

	Applied physics letters
	2001
	$2,515
	AIP

	Physics teacher
	2003
	$250
	AAPT

	Physics today
	2003
	$300
	AIP

	
	
	$14,535
	


A more desirable and useful collection would be the American Physical Society package that contains many of the above journals along with a more useful collection.  This package would be less than the cost of restoring the journals listed above and would be much more useful.  If the physics program is approved a budget request of $12,345 will be high on the university FY10 priorities to support the physics program.

	Physical Review A, B, C, D and E
	 
	 
	 

	Physical Review Letters
	
	
	 

	Reviews of Modern Physics
	
	
	 

	Physical Review Special Topics—Accelerators and Beams
	
	
	 

	Physical Review Special Topics—Physics Education Research
	
	Cost
	Publisher

	Physical Review Online Archive (PROLA)
	 
	$12,345
	APS


Until these funds are made available these abstracts (and many more) can be searched via the GALILEO Interconnected Libraries (GIL).  In addition, all of these periodicals provide free access to article abstracts, and within 2-3 days the article can be acquired through interlibrary loan.  Hence, a faculty member may search all of these periodicals for article abstracts germane to their research from their office computer, and have a digital version of the article sent to them as an email attachment.

8. Describe the desired qualifications of the students who will be recruited and admitted to the proposed program, including ethnic populations that will be targeted. 


GCSU has gone to a more holistic approach to admitting students, but students must have the high school College Preparatory Curriculum (CPC) requirements listed below.    In general, we propose to create a novel physics program with a mission to demonstrate that physics is not for a select few but can be enjoyed and understood by all that truly have an interest. Attempting to reverse the high attrition rate found in most such traditional programs,  our program will operate under the assumption that most incoming  students are not prepared with proper math and science skills to succeed in a traditional manner.  All the student must have is a strong desire to learn physics with a willingness to work—and our curriculum, faculty, and staff will provide the rest.
CPC requirements
Completion of the University System of Georgia's CPC requirements at and graduation from a high school accredited by a regional accrediting association (such as the Southern Association of Colleges and Schools) or the Georgia Accrediting Commission, the Georgia Private School Accrediting Commission, the Accrediting Commission for Independent Study, or from a public school regulated by a school system and state department of education is required. Students must present credit for 16 specified CPC units. In addition to these minimum requirements, students are encouraged to take additional academic units in high school to improve their probability for admission and success.

The 16 specified University System CPC courses are:

MATHEMATICS — 4 college preparatory Carnegie units of mathematics, including Algebra I, Algebra II, Geometry, and a higher level math.

ENGLISH — 4 college preparatory Carnegie units, which have as their emphasis grammar and usage, literature (American, English, World), and advanced composition skills.

SCIENCE — 3 college preparatory Carnegie units of science, with at least one laboratory course from the life sciences and one laboratory course from the physical sciences.

SOCIAL SCIENCE — 3 college preparatory Carnegie units of social science, with at least one course focusing on United States studies and one course focusing on world studies.

FOREIGN LANGUAGE — 2 college preparatory Carnegie units in the same foreign language emphasizing speaking, listening, reading, and writing.

Additional courses selected from the following are strongly recommended:

Trigonometry

An additional laboratory course in science

A third course in a foreign language; or study in a second foreign language
Fine arts (art, dance, drama, music)
Computer technology

Any CPC deficiencies must be satisfied prior to transferring to Georgia College & State University.  Completion of the College Preparatory Curriculum by itself does not guarantee admission to Georgia College & State University or exemption of Learning Support (remedial work). The College Preparatory Curriculum serves as one of the minimum qualifications for admission and placement along with test scores, freshman essay and/or high school grade point average.
Recruitment from Underrepresented Groups


Project SEED is the national winner of the Presidential Award for Excellence in Science, Mathematics and Engineering Mentoring and is a program of the American Chemical Society.  Project SEED offers a unique opportunity for high school students to spend the summer conducting scientific research with a scientist in a laboratory setting. In addition, participants are eligible for travel awards and scholarships to college.  We have had several students involved in project SEED over the years.  This year we have sponsored four students from underrepresented groups to be involved in scientific research at GCSU this summer.  We will continue these efforts to be expanded to the physics program.

A recent discovery that a disproportionately large number of students in online courses come from underrepresented groups presents a new opportunity to help diversify the student body.  The departmental involvement in the USG ECORE initiative has given us the opportunity to recruit from this pool.  In addition, the department has received approval from the C&I committee to offer an online class.  This class will be made available to Georgia high school students as a post-secondary option.  The department will make efforts to promote this resource to areas that have limited resources for science education.  This will give the department excellent exposure in these areas and the opportunity to recruit from underrepresented groups.
9. Facilities

Describe the facilities available for the proposed program. How do these facilities and equipment compare to those of excellent programs elsewhere? What new facilities and equipment are required, and what is the plan for acquiring these facilities and equipment?

The GCSU department of chemistry & physics is housed in Herty Hall.  We share this space with the department of biology and environmental sciences.  Currently we are working towards a $5,000,000-16,000 ft2 addition that should be complete by the fall of 2009.  Over 6000 ft2 of this addition will be utilized by the department of chemistry and physics.  This will provide the necessary office and teaching space for the physics program.  The department also has an instrument machine shop that has the equipment necessary for glass blowing, and an electronics shop with the necessary equipment for instrument design and repair.  The instrument machine shop has some of the following key pieces equipment.

· CNC Milling machine

· Instrument lathe

· Welding (TIG and MIG)

· Hot saw and band saw

Even the College of Charleston does not have this quality of an instrument machine shop.  It has been proposed that the machine shop be expanded to include research laboratory space, and additional office space for the physics program.  This would create one of the best undergraduate research spaces in the U.S.  The department has the following teaching spaces available

· Two 32 seat physics laboratories

· Electronics shop

· Physics stockroom

· Six office spaces

· Computer Lab (24 seats shared among all departments in Herty)

· Three classrooms for both chemistry & physics (64 seat, 43 seat, and 24 seats)

· Planetarium (12 seats)

All start up costs to equip physics laboratory spaces have been covered by the STEM initiative funds.  This teaching and office space is equivalent to the space available at the College of Charleston.  The College of Charleston has a much larger program than we propose at this time.  Given the resources from GCSU and the STEM initiative the Department of Chemistry & Physics is well equipped to begin the program by the fall of 2009.
10. Administration
Describe how the proposed program will be administered within the structure of the institution.
The program will administered by the GCSU Department of Chemistry & Physics.  All program requirements will be reviewed by the chair of the department and the university registrar before the degree is conferred by the GCSU president.

11. Assessment
Indicate the measures that will be taken to assess the effectiveness of the program and the learning outcomes of students enrolled.
Some of the assessment indicators that will be used to assess the program

I. Annual Report

II. Academic Assessment-Planning Record 
III. Comprehensive Program Review

IV. Monthly department meetings

Assessment indicators that will be used to assess the learning outcomes

V. Exams, coursework, and grades

VI. Senior seminar

I. Annual Report

Annual reports are due to the Vice President and Dean of Faculties by June 1 each year.  Departments and units will submit their reports to their respective deans/directors at a date determined by their immediate supervisor.

Overall Format for the Annual Report

Major Accomplishments for Academic Year


Departmental Goals and Objectives 

Itemization of the department’s goals in the past year, with discussion of which goals were met and in what ways

Discussion of changes as a result of assessment (Closing the loop)

Identify enrollment management goals per program


Goal for admitted freshmen per program


Goal for admitted transfer students per program


Goal for graduate students admitted per program (as applicable)


Support of University Strategic Goals

Articulation of how the department/unit goals and objectives correspond with the University’s Strategic Goals

Support of Instruction

Provide information on the following categories, as relevant.  Indicate changes from the previous annual report.  Data elements indicated by an asterisk will be supplied by the Institutional Research Office.  Reference can be made in the annual report narrative to these data elements which may be appended, if appropriate.

Resources

Discuss issues related to the following data elements per program (as appropriate) and departmentally.

*Average class size by level



*Student/faculty ratio



*Percentage of classes taught by part-time faculty


Facilities 



Diversity of students and faculty



Instructional load issues

Performance

Discuss the successes and outcomes of programs and the department using the following data elements.

*Enrollment in major by year (freshman, sophomore, junior, senior, graduate)

*Credit hour production

Exit exam scores and/or pass rates

Percentage of students passing licensure exams (if appropriate)

Student successes

This includes recognitions on the Experiential Transcript

(E.g. student awards, scholarly/creative activities, service learning, study abroad, leadership)

Post-graduation acceptance in programs

Career placement



Faculty/staff accomplishments 




Notable achievements 



Departmental accomplishments




Grant awards




Distinctions



Support of Quality Enhancement Plan




Indicate QEP initiative and level of involvement by the department

Recommendations for Next Academic Year


Changes in departmental goals and objectives

Budgetary needs of the department, linked to the performance indicators and the departmental goals

Challenges and Strategies

Diversity and Communication

II. Academic Assessment-Planning Record (APR)

Below is an example of an APR employed by GCSU to keep us continuously current with SACS requirements.  The APR is due every year at the same time as the Annual Report.

	PROGRAM: BS with a major in Physics
	ACADEMIC YEAR:  

	Program Mission:  

	X indicates those University Strategic Goal(s) addressed by this program:

X

I. Engage the University community in creating a learning environment for accomplishing our liberal arts mission.

II. Develop attitudes among administration, faculty, students and staff that foster trust and respect.

X

III. Promote intellectual excellence in faculty and students.

X

IV. Enhance student-centeredness.

V. Link resources to the Mission of the University.




Program Goal 1: Computer, Library and Information Skills

	Desired Learning Outcomes (Objectives)
	Courses Addressing the Outcome
	Means of Assessing the Outcome
	Results of Assessment 
	Changes Resulting from Assessment

	
	
	
	
	


Program Goal 2: Oral and Written Communication Skills in Physics

	Desired Learning Outcomes (Objectives)
	Courses Addressing the Outcome
	Means of Assessing the Outcome
	Results of Assessment 
	Changes Resulting from Assessment

	
	
	
	
	


Program Goal 3: Quantitative Reasoning Skills

	Desired Learning Outcomes.(Objectives)
	Courses Addressing the Outcome
	Means of Assessing the Outcome
	Results of Assessment 
	Changes Resulting from Assessment

	
	
	
	
	


Program Goal 4: Knowledge of Physical Principles and Facts

	Desired Learning Outcomes (Objectives)
	Courses Addressing the Outcome
	Means of Assessing the Outcome
	Results of Assessment 
	Changes Resulting from Assessment

	
	
	
	
	


III.
Comprehensive Program Review (CPR)

Board of Regents Policy 205.01 requires periodic CPR as outlined in section 2.03.05: of the Academic Affairs Handbook.

IV.
Monthly department meetings

One of the most valuable assessment resources is open and continuous discussion among the faculty.  The GCSU department of chemistry & physics has regularly scheduled department meeting every month.  At every meeting, department faculty members discuss and assess the effectiveness of teaching and how well our students are achieving the goals and outcomes of the department.  The assessment tool has been a component of decisions made to improve the current chemistry program, and will likely serve in the same way for the physics program.

V.
Exams, coursework, and grades

The traditional and time-honored method of assessment is directly from exams, coursework, and grades.  Course grades and GPA have proven to be an excellent measure of student learning.  Rarely, if ever, do they produce a false positive result.  Students with high grades have almost certainly acquired the necessary learning outcomes.  But, in many cases they do produce false negatives.  Anecdotal evidence would indicate there are many cases when students have seemingly acquired the knowledge, but are unable to demonstrate their learning on exams.  This affirms the need for many assessment approaches that will let us know when a student falls in to the false negative category.  As part of the physics program, there are two components that will help in this assessment.  The seminar series and the cohort concept will help to identify these students and assist them in demonstrating better results on exams, coursework, and course grades.  There is a seminar for every year of study that will have a component that aims to identify and assist the false negative students and bring them back on track with outside support.  The cohort concept will develop a team spirit that will naturally produce student peer leaders that can also identify and assist the false negative students.  At no point can these types of assessment measures be ignored.  For students to matriculate to the next level they must be helped to perform well with these traditional forms of assessment since they are ubiquitous measures required by graduate schools, professional schools, and employers.

VI.
Senior seminar

Analogous to the monthly department meetings the senior seminar allows for students to demonstrate their learning through a dialog with the faculty.  Students will be expected to prepare a portfolio of their work at GCSU, and be prepared to answer any questions the faculty may have about the student’s education.  At the end of each student’s senior seminar, the faculty members directly evaluate the learning outcomes desired by the department.  In this case the faculty members are assessing the performance of the program as much as the performance of the student.  In the chemistry program it has proven to be one of the most effective methods of program assessment.

12. Accreditation.
Where applicable, identify accrediting agencies and show how the program meets the criteria of these agencies. Append standards and criteria to the proposal. Provide evidence that the institution has notified SACS of its intent to apply for a change in degree level, if appropriate.
Currently no accrediting body exists for physics programs.  As outlined in the assessment portions of this document the physics program will adhere to the SACS process.

13. Affirmative Action impact.
Indicate what impact the implementation of the proposed program will have on the institution's desegregation and affirmative action programs. Include information relating to faculty, staff, administrators, and students in this section.
The Department of Chemistry & Physics has made great strides to create a diverse faculty.  C&E News article (March 26, 2007—Volume 85, Number 13—pp. 46-49) states that the US census reports “that African Americans account for roughly 13% of the overall population” and that “for the past decade or so, chemistry doctorates conferred on blacks have hovered around 3.5%”.  In the department of Chemistry & Physics 25% of the chemistry faculty members are African American.  These data demonstrate that we are almost double the national norm in an environment of limited opportunities for employment of African Americans.  75% of the chemistry faculty are women (6 women out of 8 faculty) which also exceed national norms for the number of doctorates conferred on women (34.4% according to C&E News July 24, 2006—Volume 84, Number 30—pp. 43-52).  These data demonstrate that we exceed national norms of available candidates by a large margin.  For physics faculty the challenges are even greater.  Our latest hire of a physics faculty member is female, which is an underrepresented group in physics.  In 2003 only 18% of the Ph.D. degrees conferred were to women
.  If given the opportunity to hire another physicist we will certainly pursue as many candidates as possible from underrepresented groups. 

14. Degree inscription.
Indicate the degree inscription which will be placed on the student's diploma upon his completion of this program of study. Be sure to include the CIP code for the program.
Bachelor of Science in Physics

CIP Code 40.0801

15. Fiscal and Enrollment Impact, and Estimated Budget.
Complete the following pages to indicate the expected EFT and head count student enrollment, estimated expenditures, and projected revenues for the first three years of the program. Include both the redirection of existing resources and anticipated or requested new resources. Institutional commitment of funds should be consistent with the centrality and level of priority that are assigned to the program in the proposal. Second and third-year estimates should be in constant dollars--do not allow for inflationary adjustments or anticipated pay increases. Include a budget narrative that is descriptive of significant line items and the specific redirection of resources envisioned?
	 
	FY08
	FY09
	FY10
	FY11
	 
	

	 
	Zeroth
	First Year
	Second Year
	Third Year
	 
	

	I. ENROLLMENT PROJECTIONS
	 
	 
	 
	 
	 
	

	    (indicate basis for projections in narrative)
	We have two students that enrolled as physics minors that want to become majors upon approval of the program
	Our recruitment efforts are outlined in section 2e of this document.  The shifted students are based on percentage of transfer student into the chemistry program.
	The "new to the institution" now includes sophomores and freshmen as well as the assumed retention rates.  The shifted will simply double
	The "new to the institution" now includes juniors, sophomores, and freshmen as well as the assumed retention rates.  The shifted will simply triple
	 
	

	   A. Student majors
	 
	 
	 
	 
	 
	

	    1. Shifted from other programs
	 
	5
	10
	15
	 
	

	    2. New to institution
	2
	25
	42
	56
	 
	

	    Total Majors
	2
	30
	52
	71
	 
	

	 
	 
	 
	 
	 
	 
	

	   B. Course sections satisfying program requirements
	 
	 
	 
	 
	 
	

	    1. Previously existing
	 
	32
	44
	54
	 
	

	    2. New
	 
	10
	10
	 
	 
	

	    Total Program Course Sections
	 
	 
	 
	 
	 
	

	 
	 
	 
	 
	 
	 
	

	   C. Credit Hours generated by those courses
	 
	 
	 
	 
	 
	

	    1. Existing enrollments
	 
	882
	1238
	1594
	 
	

	    2. New enrollments
	 
	356
	356
	 
	 
	

	    Total Credit Hours
	 
	 
	 
	 
	 
	

	 
	 
	 
	FY10
	FY11
	FY12
	

	 
	 
	 
	(yr2)
	(yr3)
	(yr4)
	

	   D. Degrees awarded
	 
	 
	2
	3
	10
	

	
	
	
	
	
	
	

	 
	FY09
	FY10
	FY11

	II. COSTS 
	EFT
	Dollars
	EFT
	Dollars
	EFT
	Dollars

	   A. Personnel--reassigned or existing positions
	 
	 
	 
	 
	 
	 

	    1. Faculty
	2.25
	$202,635
	2.25
	$202,635
	3.00
	$248,635

	    2. Part-time Fac.
	 
	 
	 
	 
	 
	 

	    3. Grad. Assist.
	 
	 
	 
	 
	 
	 

	    4. Administrators
	 
	 
	 
	 
	 
	 

	    5. Support staff 
	 
	 
	 
	 
	 
	 

	    6. Fringe benefits
	 
	$60,790
	 
	$60,790
	 
	$74,590

	    7. Other personnel costs
	 
	 
	 
	 
	 
	 

	TOTAL EXISTING PERSONNEL COSTS
	 
	$263,425
	 
	$263,425
	 
	$323,225

	 
	 
	 
	 
	 
	 
	 

	   B. Personnel--new positions
	 
	 
	 
	 
	 
	 

	    1. Faculty
	 
	 
	0.75
	$46,000
	0.75
	$50,000

	    2. Part-time Fac.
	 
	 
	 
	 
	 
	 

	    3. Grad. Assist.
	 
	 
	 
	 
	 
	 

	    4. Administrators
	 
	 
	 
	 
	 
	 

	    5. Support staff 
	 
	 
	 
	 
	 
	 

	    6. Fringe benefits
	 
	 
	 
	$13,800
	 
	$15,000

	    7. Other personnel costs
	 
	 
	 
	 
	 
	 

	  TOTAL NEW PERSONNEL COSTS
	 
	$0
	 
	$59,800
	 
	$65,000

	 
	FY08
	FY09
	FY10
	FY11
	
	

	   C. Start-up Costs (one-time expenses)
	Zeroth Year
	First Year
	Second Year
	Third Year
	
	

	    l. Library/learning resources
	 
	 
	
	 
	
	

	    2. Equipment
	$63,000
	 
	
	 
	
	

	    3. Other
	 
	 
	 
	 
	
	

	 
	 
	 
	 
	 
	
	

	   D. Physical Facilities: construction or
	 
	 
	 
	 
	
	

	      major renovation
	 
	$1,666,667
	 
	 
	
	

	   TOTAL ONE-TIME COSTS
	$63,000
	$1,666,667
	$0
	$0
	
	

	 
	 
	 
	 
	 
	
	

	 
	 
	 
	 
	 
	
	

	   E. Operating Costs  (recurring costs--base budget)
	 
	 
	 
	 
	
	

	    1. Supplies/Expenses
	 
	$2,000
	$2,000
	 
	
	

	    2. Travel
	 
	$1,000
	$1,000
	 
	
	

	    3. Equipment
	 
	 
	 
	 
	
	

	    4. Library/learning resources
	 
	 
	$12,345 
	 
	
	

	    5. Other
	 
	 
	 
	 
	
	

	   TOTAL RECURRING COSTS
	$0
	$3,000
	$15,345
	$0
	
	

	 
	 
	 
	 
	 
	
	

	   GRAND TOTAL COSTS
	 
	 
	 
	 
	
	

	 
	 
	 
	 
	 
	
	

	III.  REVENUE SOURCES
	 
	 
	 
	 
	
	

	   A. Source of Funds
	 
	 
	 
	 
	
	

	    1. Reallocation of existing funds
	 
	$3,000
	$15,345
	$65,000
	
	

	    2. New student workload
	XXXXXXXX
	XXXXXXXX
	 
	 
	
	

	    3. New tuition 
	 
	 
	 
	 
	
	

	    4. Federal funds
	 
	 
	 
	 
	
	

	    5. Other State building funds
	 
	$1,666,667
	 
	 
	
	

	    6. Student fees
	 
	 
	 
	 
	
	

	    7. Other (STEM initiative)
	$63,000
	 
	$46,000
	 
	
	

	       Subtotal
	 
	 
	 
	 
	
	

	   New state allocation requested
	 
	 
	 
	 
	
	

	 
	 
	 
	 
	 
	
	

	GRAND TOTAL REVENUES
	$63,000
	$1,669,667
	$61,345
	$65,000
	
	

	 
	 
	 
	 
	 
	
	

	B.  Nature of funds
	 
	 
	 
	 
	
	

	    1. Base budget
	 
	$3,000
	$76,690
	$65,000
	
	

	    2. One-time funds
	$63,000
	$1,666,667
	 
	 
	
	

	 
	 
	 
	 
	 
	
	

	GRAND TOTAL REVENUES
	$63,000
	$1,669,667
	$76,690
	$65,000
	
	


Figure � SEQ Figure \* ARABIC �2� Chemistry degrees conferred by the USG (FY 2001-06)





Figure � SEQ Figure \* ARABIC �1� Current and predicted number of chemistry degrees conferred at GCSU (FY 2006-10)








� http://factfinder.census.gov/servlet/GCTTable?_bm=y&-geo_id=01000US&-_box_head_nbr=GCT-T1-R&-ds_name=PEP_2007_EST&-_lang=en&-format=US-9S&-_sse=on


� http://www.aip.org/statistics/trends/reports/physrost.pdf


� � HYPERLINK "http://www.usg.edu/strategicplan/projects/stem.pdf" ��http://www.usg.edu/strategicplan/projects/stem.pdf�


� http://www.nap.edu/openbook.php?isbn=0309053269


� http://www.pogil.org/


� � HYPERLINK "http://www.aapt.org/Projects/upload/SPIN-UP-Final-Report.pdf" ��http://www.aapt.org/Projects/upload/SPIN-UP-Final-Report.pdf�


� http://info.gcsu.edu/intranet/handbooks/academic_affairs/aahandbook/304.html


� http://www.aapt.org/Projects/upload/Appendices.pdf


� http://research.berkeley.edu/otheropps/physicsunder.html


� http://portal.acs.org/portal/acs/corg/content?_nfpb=true&_pageLabel=PP_ARTICLEMAIN&node_id=1652&use_sec=false


� http://www.sacs.org/


� http://www.trebuchet.com/


� http://scitation.aip.org/journals/doc/AJPIAS-ft/vol_72/iss_3/359_1.html


� http://physics.gcsu.edu/Documents/TenurePromotion.pdf


� http://www.berkeley.edu/


� http://www.haverford.edu/


� http://www.cofc.edu/


� http://research.berkeley.edu/otheropps/physicsunder.html


� http://www.aip.org/statistics/trends/reports/physrost.pdf


� http://nobelprize.org/nobel_prizes/physics/laureates/1993/taylor-autobio.html


� http://www.aip.org/statistics/trends/reports/women05.pdf





