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Description of the Proposed Program

Overview

The proposed Bachelor of Science degree in Computational and Data Sciences represents a new direction for integrated science at George Mason University that is distinctive from other existing undergraduate degrees.  Just as mathematics drove the Copernican revolution, the use of computers in experimental data acquisition, data archiving, data analysis, and scientific modeling is driving modern science.  The discovery of new particles in laboratory accelerators, the mapping of the human genome, and the solution of the four-color problem all were made possible by researchers having access to high-speed computing.  Indeed, many of the breakthroughs in the experimental, observational, and theoretical sciences have been made possible by the use of computers.  In the future, this integration between science and computer technology will increase as grid-based data and computing systems become the de facto standard support tool for doing scientific research.
The public and private sectors need employees who can solve scientific problems with a computer, with skills beyond either the traditional computer science or science majors.  This is particularly relevant for the northern Virginia region, which is home to one of the fasted-growing high-technology sectors in the nation.  Many employers in the region are struggling to fill vacancies for college graduates skilled in combining computational methodologies with scientific and mathematical skills as members of interdisciplinary science teams.  These employers include Mitre, SAIC, CSC, Hughes, Boeing, AOL, NASA, NSF, NIH, NRL, NIST, NOAA, and many others.  In addition to employers, graduate schools seek to recruit students who understand the new ways of doing science.  That need is recognized by the new degree proposed here, which is innovative and interdisciplinary, and builds upon the strength of the existing graduate programs in Computational and Data Sciences offered by the Computational and Data Sciences (CDS) Department in the College of Science.

Justification for the proposed degree is provided not only by evidence of significant regional and national demand, but also by the success of the existing graduate programs in Computational and Data Sciences.  Additional evidence is provided by detailed studies conducted by the Department of Energy, the National Academy of Sciences, the National Research Council, and the National Bureau of Labor Statistics, which all strongly indicate that there is growing demand nationally for graduates with the BS in Computational and Data Sciences.  The proposed degree will be unique in the Commonwealth, and quite distinct from existing BS programs at George Mason in disciplines such as Computer Science, Physics, Chemistry, Mathematics, etc.  It is therefore anticipated that the new BS degree in Computational and Data Sciences will significantly enhance overall undergraduate enrollment at George Mason and open up this new method of doing science for undergraduate students across the Commonwealth.
The program will be administered by the CDS department on the Fairfax campus of George Mason University.  The CDS department currently administers the existing MS degree in Computational Sciences and the existing PhD degree in Computational Sciences and Informatics. The Computational and Data Sciences BS program will be initiated in the fall 2007 semester with concentrations in Biology, Chemistry, and Physics. The degree has the strong support of the faculty of the CDS department and has been endorsed by the co-Deans of the College of Science.  The faculty and infrastructure necessary to support the proposed program are already in place.  The proposed curriculum utilizes many existing courses as well as several new courses that will be taught by CDS faculty members.

Admissions, Continuation, and Exit Requirements
Admissions Requirements: A student who meets the University’s general eligibility requirements may apply to the BS program in Computational and Data Sciences.  Admission is based on the appropriateness of the student’s academic objectives and the likelihood of the student benefiting from the program.

Continuation Requirements: There are no additional continuation requirements for the BS program in Computational and Data Sciences above those required by George Mason University.

Exit Requirements: The requirements of the BS program in Computational and Data Sciences can be successfully completed in 8 full-time semesters of 14 – 16 hours each, as shown below.  The 120 semester hour degree requirement consists of General Education courses and major related courses in computer science, mathematics, computational and data science, and a scientific application area.  Students enrolled in the BS program in Computational and Data Sciences must apply at least 45 credits of upper-level courses (numbered 300 or above) toward graduation requirements.
The program will commence in the fall of 2007, when the core course CDS 101 will be offered for the first time. Because we anticipate some sophomores coming into the program at that time, the first set of Computational and Data Sciences majors is expected to graduate in May, 2009.
Curriculum and Program Structure
Students in the Computational and Data Sciences BS degree program take core classes in mathematics and computer science, foundation courses in their chosen science concentration, and upper-division synthesis courses that integrate these disciplines.  The synthesis courses represent a critical component of the program curriculum because they focus on the application of mathematics and computation to address real-world problems in the chosen science area.  This type of coursework is not available in any existing degree program in the Commonwealth.  The descriptions of the 11 new courses to be created are provided in Appendix B.  The new courses will carry the designation CDS (Computational and Data Sciences).  In the proposed curriculum plan, students enrolled in the BS degree in Computational and Data Sciences must complete 120 credit hours of coursework, including 45 credits in courses numbered 300 or above.  The detailed curriculum requirements vary according to the selected concentration area (physics, chemistry, or biology) as indicated below.

Candidates for the BS degree in Computational and Data Sciences must successfully complete 120 credit hours as follows:

1)  General Education:  24 credit hours 

Excluding Math 113, CS 112, CS 105 and 7+1 credits of science, 24 additional credits (beyond the curriculum for the BS degree in Computational and Data Sciences) are required in order to satisfy the General Education requirements at George Mason University.  However, some of the courses in the BS curriculum requirements can also be used to partially fulfill the General Education requirements, and these classes are marked with an *.

6
English 100 or 101, and 302
3
Communication 100 or 101
3
Literature
3
Fine Arts
3
Western Civilization
3
Social and Behavioral Science
3
Global Understanding
3
Synthesis
1
Ethics
2)  Mathematics:  20 credit hours

4
MATH 113
Analytic Geometry and Calculus I*
4 
MATH 114
Analytic Geometry and Calculus II

3
MATH 203
Matrix Algebra

3
MATH 213
Analytic Geometry and Calculus III

3
MATH 214
Elementary Differential Equations

3
MATH 446
Numerical Analysis I
3)  Statistics:  6 credit hours

3
STAT 344
Probability and Statistics for Engineers and Scientists I
3
STAT 354
Statistics for Engineers and Scientists
4)  Computer Science:  17 credit hours

1
CS 105 
Computer Ethics and Society*
4
CS 112 
Computer Science I*
3
CS 211 
Computer Science II
3
CS 310

Computer Science III
3
CS 365

Computer Systems Architecture

3
CS 483 
Data Structure and Analysis of Algorithms

5)  Computational and Data Sciences:  18 credit hours – these new courses are described in Appendix B
3
CDS 101
Introduction to Computational and Data Sciences
3
CDS 301
Scientific Information and Data Visualization

3
CDS 302
Scientific Data and Databases

3
CDS 401
Scientific Data Mining

3
CDS 410
Modeling and Simulation I  

3
CDS 411
Modeling and Simulation II

CDS 101 is designated as the “Mandatory Writing Intensive” class in the proposed BS program.
6)  Science Concentration: 21-25 credit hours

As part of this degree, it is important to have a strong science core.  The following concentrations are included as examples of courses which fulfill these requirements.  All of the courses are drawn from the list of major requirements for the majors in their respective fields, and generally satisfy the requirements for the minor in each discipline.    

a)  Physics Concentration: 21 credit hours

3
PHYS 160
University Physics I*
1
PHYS 161
University Physics I Laboratory*
3
PHYS 260
University Physics II*
1
PHYS 261
University Physics II Laboratory*
3
PHYS 262 
University Physics III

1 
PHYS 263
University Physics III Laboratory

plus three of the following:
3
PHYS 303
Classical Mechanics

3
PHYS 305
Electromagnetic Theory

3
PHYS 306 
Wave Motion and Electromagnetic Radiation
3
PHYS 307
Thermal Physics

3
PHYS 308
Modern Physics with Applications
3
PHYS 328   
Introduction to Astrophysics
b)  Chemistry Concentration: 21 credit hours

3
PHYS 243
College Physics I*
1
PHYS 244
College Physics I Laboratory*
3
PHYS 245 
College Physics II

1 
PHYS 246
College Physics II Laboratory

4
CHEM 211
General Chemistry I*
4
CHEM 212
General Chemistry II*
plus either the following 2 classes:

3
CHEM 313 
Organic Chemistry I

2
CHEM 315 
Organic Chemistry I Laboratory

or the following 2 classes:
3
CHEM 331
Physical Chemistry I

2
CHEM 336
Physical Chemistry I Laboratory
c)  Biology Concentration: 25 credit hours

4
CHEM 211
General Chemistry I*
4
CHEM 212
General Chemistry II*
3
CHEM 313 
Organic Chemistry I

2
CHEM 315 
Organic Chemistry I Laboratory 
4
BIOL 213
Cell Structure and Function*
3
BIOL 305
Biology of Microorganisms

1
BIOL 306
Biology of Microorganisms Laboratory

4
BIOL 311
General Genetics
7)  Computational and Data Sciences Electives:  3-9 credit hours
The proposed program provides the strong, integrated computational background required to address real-world problems in a variety of scientific areas.  This approach is culminated in the upper-level “capstone” Computational and Data Sciences Electives classes, in which students are exposed to a combination of scientific, mathematical, and computational concepts through practical approaches to solving concrete problems in modern science.  Many of these classes include a significant research component via a class project.  This exposure to research will hopefully inspire some of the undergraduates to pursue graduate education in the sciences.  The set of capstone classes includes the following courses (new courses are indicated by † and described in Appendix B):
3
CHEM 350
Computer Techniques for Chemistry

3
CDS 421
Introduction to Computational Fluid Dynamics†
3
CDS 461
N-Body Simulation Methods†
3
CDS 486
Molecular Dynamics Modeling†
3
CDS 487
Computational Materials Science†
3
CDS 488
Large-Scale Physical Simulations†
3
NANO 500
Introduction to Nanomaterials and Interactions
3
PHYS 510
Computational Physics

3
BIOL 580
Computer Applications for the Life Sciences
Sample Curriculum Plans
Sample curriculum plans illustrating the concentrations in biology, chemistry, and physics are shown in Tables 1, 2, and 3, respectively.  Each enrolled student is expected to consult with his/her faculty advisor to determine which particular combination of courses best suits their specific needs and academic goals.

Table 1: Sample Biology Concentration Curriculum

FIRST SEMESTER

BIOL 213


Cell Structure and Function




4

CS 105



Computer Ethics and Society




1

COMM 100


Public Speaking





3

ENGL 101


Composition 






3 

MATH 113


Analytic Geometry and Calculus I



4

SECOND SEMESTER

CDS 101


Introduction to Computational and Data Sciences

3
CS 112



Computer Science I





4
COMM 305


Foundations of Intercultural Communication


3

HIST 121


Formation of the American Republic



3

MATH 114


Analytic Geometry and Calculus II



4
THIRD SEMESTER

CHEM 211


General Chemistry I





4

CDS 301


Scientific Information and Data Visualization

3
CS 211



Computer Science II





3

HIST 281


Survey of Middle Eastern Civilization


3
FOURTH SEMESTER

BIOL 311


General Genetics





4
CHEM 212


General Chemistry II





4

CDS 302


Scientific Data and Databases




3

CL 300


Introduction to Comparative Literature


3
MATH 203


Matrix Algebra





3

FIFTH SEMESTER

CS 310



Computer Science III





3
ENGL 302


Advanced Composition




3

MATH 213


Analytic Geometry and Calculus III



3

CHEM 313 


Organic Chemistry I





3
CHEM 315 


Organic Chemistry I Laboratory



2 
SIXTH SEMESTER

ARTH 101


Introduction to the Visual Arts



3


BIOL 305


Biology of Microorganisms




3

BIOL 306


Biology of Microorganisms Laboratory


1
CS 365



Computer Systems Architecture



3

MATH 214


Elementary Differential Equations



3

HIST 100


History of Western Civilization



3

SEVENTH SEMESTER

AVT 399


Special Topics in Art and Visual Technology

1
CDS 401


Scientific Data Mining




3

CDS 410


Modeling and Simulation I




3

MATH 446


Numerical Analysis I





3

STAT 344    


Probability and Statistics I




3

EIGHTH SEMESTER

BIOL 580


Computer Applications for the Life Sciences


3
CDS 411


Modeling and Simulation II




3

CS 483



Data Structures and Analysis of Algorithms


3
PHIL 377


Darwin: Biology and Beyond




3

STAT 354


Statistics for Engineers and Scientists


3
TOTAL CREDITS








         120

Table 2: Sample Chemistry Concentration Curriculum

FIRST SEMESTER

CS 105



Computer Ethics and Society




1

COMM 100


Public Speaking





3

ENGL 101


Composition 






3 

HIST 281


Survey of Middle Eastern Civilization


3
MATH 113


Analytic Geometry and Calculus I



4

SECOND SEMESTER

CDS 101


Introduction to Computational and Data Sciences

3
CS 112



Computer Science I





4
COMM 305


Foundations of Intercultural Communication


3

HIST 121


Formation of the American Republic



3

MATH 114


Analytic Geometry and Calculus II



4
THIRD SEMESTER

CHEM 211


General Chemistry I





4

CDS 301


Scientific Information and Data Visualization

3
CS 211



Computer Science II





3

PHYS 243


College Physics I





3

PHYS 244


College Physics I Laboratory




1

FOURTH SEMESTER

CHEM 212


General Chemistry II





4

CDS 302


Scientific Data and Databases




3

CL 300


Introduction to Comparative Literature


3
PHYS 245


College Physics II





3

PHYS 246


College Physics II Laboratory



1

MATH 203


Matrix Algebra





3

FIFTH SEMESTER

CS 310



Computer Science III





3
CDS 401


Scientific Data Mining




3

CHEM 331


Physical Chemistry I





3
CHEM 336


Physical Chemistry I Laboratory



2
ENGL 302


Advanced Composition




3

MATH 213


Analytic Geometry and Calculus III



3

SIXTH SEMESTER

ARTH 101


Introduction to the Visual Arts



3


CS 365



Computer Systems Architecture



3

MATH 214


Elementary Differential Equations



3

HIST 100


History of Western Civilization



3

PHIL 253


Philosophy and Literature




3
SEVENTH SEMESTER

AVT 180


Computers in the Creative Arts



3
CS 483



Data Structures and Analysis of Algorithms


3
CDS 410


Modeling and Simulation I




3

MATH 446


Numerical Analysis I





3

STAT 344    


Probability and Statistics I




3

EIGHTH SEMESTER

AVT 393


Field Experience in the Arts




2
CHEM 350


Computer Techniques for Chemistry



3
CDS 411


Modeling and Simulation II




3

STAT 354


Statistics for Engineers and Scientists


3
TOTAL CREDITS








         120

Table 3: Sample Physics Concentration Curriculum

FIRST SEMESTER

CDS 101


Introduction to Computational and Data Sciences

3
CS 105



Computer Ethics and Society




1

COMM 100


Public Speaking





3

ENGL 101


Composition 






3 

MATH 113


Analytic Geometry and Calculus I



4

SECOND SEMESTER

CS 112



Computer Science I





4
HIST 121


Formation of the American Republic



3

MATH 114


Analytic Geometry and Calculus II



4
PHYS 160


University Physics I





3

PHYS 161


University Physics I Laboratory



1

THIRD SEMESTER

COMM 305


Foundations of Intercultural Communication


3

CDS 301


Scientific Information and Data Visualization

3
CS 211



Computer Science II





3

HIST 281


Survey of Middle Eastern Civilization


3
PHYS 260


University Physics II





3

PHYS 261


University Physics II Laboratory



1

FOURTH SEMESTER

CDS 302


Scientific Data and Databases




3

CL 300


Introduction to Comparative Literature


3
MATH 203


Matrix Algebra





3

MATH 213


Analytic Geometry and Calculus III



3

PHYS 262


University Physics III





3

PHYS 263


University Physics III Laboratory



1

FIFTH SEMESTER

ARTH 101


Introduction to the Visual Arts



3


CDS 401


Scientific Data Mining




3

ENGL 302


Advanced Composition




3

MATH 214


Elementary Differential Equations



3

PHYS 303


Classical Mechanics





3
SIXTH SEMESTER

CS 310



Computer Science III





3
HIST 100


History of Western Civilization



3

PHYS 307


Thermal Physics





3
PHYS 308


Modern Physics with Applications



3

STAT 344    


Probability and Statistics I




3

SEVENTH SEMESTER

AVT 180


Computers in the Creative Arts



3
CS 365



Computer Systems Architecture



3

CDS 410


Modeling and Simulation I




3

MATH 446


Numerical Analysis I





3

PHYS 328


Introduction to Astrophysics




3
EIGHTH SEMESTER

AVT 393


Field Experience in the Arts




2
CS 483



Data Structures and Analysis of Algorithms


3
CDS 461


N-Body Simulation Methods




3
CDS 411


Modeling and Simulation II




3

STAT 354


Statistics for Engineers and Scientists


3
TOTAL CREDITS








         120

Faculty

The faculty in the CDS department who will teach the computational and data science core and synthesis courses and advise students are listed in Appendix A.

Learning Outcomes
Computational and Data Sciences is an interdisciplinary area that draws upon the traditionally distinct areas of computer science, applied mathematics and statistics, and one or more of the natural sciences. It is more than any of its component fields, and therefore it does not fit within any of the traditional subject areas. An example of a research endeavor that would be considered part of the Computational and Data Sciences field is the development of a large-scale computer simulation code to investigate a scientific question that goes beyond the use of canned (commercial or freely available) software. The scientific component in this case may be biology, physics, or chemistry. This requires not only an understanding of the science, but also insight into a number of specialized aspects of the simulation, such as computer architecture or algorithms, that would ordinarily be considered to lie inside a “black box” from the viewpoint of the scientific user. This often results in much higher performance, efficiency, or scalability than a generic “brute force” technique is likely to achieve, resulting in an unprecedented degree of fidelity in the results of the simulation.

At the time of completion, students will have:

· The ability to develop scientific programs in a high-level language such as C, C++, Fortran, and Java.

· The skills needed to enter the regional high-technology workforce as a member of an interdisciplinary science research team.
· Developed a strong scientific background in a chosen scientific concentration area.


· The ability to use scientific computational/modeling tools such as Maple, Mathematica, Matlab, and Envi.


· The scientific, mathematical, and computational background required for admission into a graduate degree program in the sciences.

In addition, graduates of the proposed program will be able to:

· Work easily with concepts such as numerical methods, computer architectures, parallel algorithms, and the necessary elements of applied mathematics

· Apply critical thinking skills to the development of computer simulations and models

· Evaluate quantitatively the performance of algorithms and codes

· Understand and apply the new methods for dealing with the flood of scientific data across the disciplines

· Apply computational techniques to solve problems in a scientific application area

Assessing Student Learning

Student achievement in the existing graduate programs in computational sciences is measured in a number of ways, as is the overall quality of the program. Many of the same assessment tools would be used in relation to the proposed BS degree in Computational and Data Sciences. Existing assessment measures, along with their frequency of implementation and relevant benchmarks, include:
Student progress and performance is monitored on a continuing basis by the Computational and Data Science faculty.  Students in the BS program in Computational and Data Sciences must maintain a GPA of 2.0 or higher to remain in good academic standing.  Further, students who fail to meet established university standards are candidates for dismissal.

Some of the graduates of the program will take the GRE examination in order to continue their studies. Their success on these examinations and acceptance into strong graduate programs will be a direct measure of their acquired knowledge. To the extent that performance on these exams indicates the ability to perform successfully in graduate school or in private practice, they will serve as learning outcome indicators for these more important facets of performance as well.  Review of the BS program in Computational and Data Sciences will occur on a 7-year cycle.
· Annual reviews of students’ academic progress. This includes both coursework relative to requirements and review of thesis if the student has selected that option.

· Annual review of graduates’ academic outcomes.

· Annual exit interviews with graduates to assess satisfaction with the program. This will be analyzed in conjunction with data collected during entrance interviews to gain additional insight into student satisfaction relative to expectations.

· Annual monitoring of rate of acceptance of BS graduates applying to graduate programs in the computational and traditional sciences.

· Annual data collection regarding success in obtaining or enhancing employment.

· Annual alumni satisfaction surveys (at least 85% satisfied or very satisfied).

· Meeting enrollment targets (maintaining minimum of 80 students, beginning in the third year).

The CDS department routinely reviews feedback from its computational science graduate program using the assessment tools listed above, and revises policies, curriculum, and recruitment efforts accordingly. This practice would continue with the BS degree in Computational and Data Sciences. Hence the assessment plan for the proposed BS degree fits naturally into the overall assessment program in the College of Sciences. All data would be made available for incorporation into departmental and university-wide assessment documents.

Benchmarks of Success

The success of the entire program will be assessed against the following benchmarks:

· Meeting enrollment targets.

· Satisfaction of students with the program, measured by course evaluations and exit surveys with graduating students.

· The success of graduates in obtaining high-quality employment or advancing to higher positions within their present organization.

· The long-term professional success of the graduates.

Benchmarks will be evaluated annually.
Justification for the Proposed Program

Response to Current Needs

Establishment of the proposed BS degree program would be advantageous to George Mason University, the Commonwealth of Virginia, and to the Washington, DC region. George Mason has the resources in place to support this innovative, interdisciplinary degree, including faculty, library facilities, computer labs, networking, and general technology support. The proposed degree program is unique in Virginia and would complement rather than compete with the existing BS programs at GMU, including computer science, mathematics, physics, biology, chemistry, and statistics.

There is substantial evidence suggesting strong student demand for this new degree program. Graduates from the proposed BS program will have many opportunities to seek or continue employment in high technology fields in the Northern Virginia region in both the public and private sectors.  As the only school in the state to offer this innovative degree, George Mason is well positioned to enjoy significant student demand and in so doing to prepare students for challenging and exciting careers.

Employment Demand

Graduates with the BS degree in Computational and Data Sciences will be qualified to work in private industry and also in government laboratories and bureaus in fields such as computational statistics, mathematics, physics, astronomy, biology, climate dynamics, and Earth observing/remote sensing. The Bureau of Labor Statistics Occupational Outlook Handbook, provides some useful insights into the expected demand for alumni of computational science undergraduate programs. It states that: “Employment of computing professionals is expected to increase much faster than average (increase by 36% or more between 1998 and 2008) as technology becomes more sophisticated and organizations continue to adopt and integrate these technologies.”
Public and private sector employers in the northern Virginia region and the nation seek employees who can solve scientific problems by combining scientific and mathematical knowledge with robust computational skills.  Regional employers that would be interested in recruiting graduates of the proposed BS program in Computational and Data Sciences include Mitre, SAIC, CSC, Hughes, Boeing, AOL, NASA, NSF, NIH, NRL, NIST, NOAA, and many others.  The rapidly growing demand for graduates trained in computational science is recognized by several agencies of the federal government, including the Department of Energy, the National Academy of Sciences, the National Research Council, and the National Bureau of Labor Statistics.  Studies carried out by these and other organizations consistently predict a strong future need for graduates with the BS degree in Computational and Data Sciences.

Additional insight is provided by the comments of Bruce P. Mehlman, Assistant Secretary for Technology Policy, U.S. Department of Commerce, in testimony before the U.S. House of Representatives Subcommittee on Environment, Technology, and Standards on June 24, 2002.
  In his testimony, Dr. Mehlman states that “There has been concern about ensuring that we have a world-class science and engineering workforce for our knowledge-based economy,” and furthermore, “Approximately 86 percent of the increase in science and engineering jobs (during 2000-2010) will likely occur in computer-related occupations.”  There is an enormous number of new positions to fill since, as Dr. Mehlman points out, “The ten-year occupational employment projections prepared by the U.S. Department of Labor's Bureau of Labor Statistics (BLS) indicate that, between 2000 and 2010, 2.5 million new IT workers will be needed to fill new IT jobs and to replace workers leaving the profession.”
Because employers continue to seek computer professionals who can combine strong technical skills with good interpersonal and business skills, graduates with non-computer science degrees, who have had courses in computer programming, systems analysis, and other information technology areas, should also continue to find jobs as computer professionals.

Additional insight is provided by the Society for Industrial and Applied Mathematics Working Group on Computational Science and Engineering (CSE) Education, which states that:  “Research in CSE involves the development of state of the art computer science, mathematical and computational tools directed at the effective solution of real-world problems from science and engineering,” and furthermore, “We believe that CSE will play an important if not dominating role for the future of the scientific discovery process and engineering design…There is a strong feeling that the current climate is highly favorable toward interdisciplinary work in science and engineering.”
 Hence it is anticipated that the employment demand for holders of the proposed BS degree in Computational and Data Sciences will be quite strong.  A sample of classified job advertisements relevant for graduates of the proposed program is provided in Appendix D.
Student Demand

Due to the importance of computational tools in performing modern scientific research, it is anticipated that the proposed major will be attractive to a wide variety of students with interests in the physical, biological, and social sciences.  The proposed program may also prove attractive as an option for a double major along when combined with disciplines such as physics, mathematics, chemistry, or biology.  In order to gauge the level of potential student interest in the BS program in Computational and Data Sciences, we have recently conducted an informal email survey of all science students enrolled in degree programs offered by the College of Science.  The survey instrument itself is reported in Appendix C.  The results confirm that student interest in the proposed degree program is quite strong, with 50% of the undergraduates surveyed reporting that they are interested in majoring in Computational and Data Sciences, as indicated by the number of positive responses to question #1 in the student survey.

Based on the survey information, along with employment projections, we have developed the figures reported in the Summary of Projected Enrollments in Proposed Program presented below.
______________________________________________________________________________

State Council of Higher Education for Virginia

Summary of Projected Enrollments in Proposed Program

Projected enrollment:

	Year 1
	Year 2
	Year 3
	Year 4
	Target Year

	2007-2008


	2008-2009
	2009-2010
	2010-2011
	2011- 2012

	HDCT

15
	FTES

13
	HDCT

22
	FTES

19
	HDCT

30
	FTES

26
	HDCT

35
	FTES

31
	HDCT

43
	FTES

38
	GRAD

11


Comparison with Other Programs at Mason

The proposed Bachelor of Science program in Computational and Data Sciences presents a new direction for study in integrated science at George Mason University that is distinctive from any other existing program.  Eleven new computational courses with the CDS (Computational and Data Sciences) designation will be created to support the proposed program (see Appendix B). These courses will be combined with existing courses in Biology, Chemistry, Physics, Mathematics, Statistics and Computer Science.  The resulting curriculum will have several aspects that put the proposed program in a unique and attractive position, as explained below.
· Graduates from the BS program in Computational and Data Sciences will acquire the skills necessary to attack challenging interdisciplinary scientific problems that require scientific knowledge as well as advanced computational and mathematical skills.  For example, studying of electron transfer in biological systems requires basic understanding of biology, chemistry, and physics, as well as some simulation and optimization techniques.
· There is no Bachelor of Science program in Computational Biology or Bioinformatics at George Mason University.  The Bachelor of Science program in Biology and minor in Bioinformatics do not offer courses on computational biology.  Therefore, the proposed program creates an opportunity for the students to learn the computational techniques and their application to biology.
· The courses required for completion of Bachelor of Science degree in Chemistry do not include detailed study of the computational techniques widely used in this discipline.  The only related course (CHEM 350) that introduces the computational software used in chemistry is also included in the curriculum of the proposed program.
· The Bachelor of Science program in Physics utilizes a traditional approach based on theory and experimentation.  An emphasis in Computational Physics in this program is limited to three additional computational classes.  The proposed BS degree in Computational and Data Sciences includes 11 new computational classes that are highly integrative in nature, thereby providing a much stronger computational background for students who are interested in modern simulation-based research.
· The Bachelor of Science program in Mathematics with the concentration in Applied Mathematics does not include applications-oriented courses covering Biology, Chemistry, and Physics that provide a scientific context for the key mathematical and computational concepts.  The proposed BS program in Computational and Data Sciences not only includes the mathematical and computational tools courses, but it also provides students an opportunity to learn how these techniques can be applied to solve realistic scientific problems.
· The Bachelor of Science program in Applied Computer Sciences is based on a variety of mathematics and computer science classes, and focuses mainly on computer programming, computer systems, software engineering, networks, and algorithm analysis.  There is also a discipline-based science component in either biology or geography.  The proposed BS program in Computational and Data Sciences takes a quite different approach by providing the strong, integrated computational background required to address real-world problems in a variety of scientific areas.  This approach is culminated in the upper-level synthesis classes, in which students are exposed to a combination of scientific, mathematical, and computational concepts through practical approaches to solving concrete problems in modern science.  The BS degree in Applied Computer Sciences includes no courses that integrate computational techniques with scientific problem solving.

Comparison with Other Programs in Virginia

No other Virginia institution of higher learning currently offers the BS degree in Computational and Data Sciences. The most closely related other programs are briefly discussed below.

Old Dominion University offers the BS degree in Computer Engineering and the BS degree in Computer Science. The science requirements are 8 credits for both BS degrees.

University of Virginia offers the BS and BA degrees in Computer Science and the BS in Computer Engineering. The BA Computer Science Program is a joint effort of the College of Arts and Sciences and School of Engineering and Applied Sciences. The science and math requirements are much less than the proposed BS degree in Computational and Data Sciences. The BS degrees in both Computer Engineering and Computer Science have more emphasis on computer science, and less on science and computational science.  

Virginia Tech offers BS degrees in Computer Science and Computer Engineering, which have similar mathematics requirements as the proposed BS degree in Computational and Data Sciences. However, they have more emphasis on computer science, less on science or computational science.
Comparison with Other Programs in Washington, DC Region

The most closely-related existing degree available in the Washington, DC area is the BS degree in Computer Engineering offered by the Department of Electrical and Computer Engineering University of Maryland. The Computer Engineering curriculum requires a minimum of 120 credits to degree completion. Undergraduate students pursue a common foundation in math, physics, and chemistry (as well as computer and engineering sciences), then concentrate on the computer engineering core curriculum during sophomore and junior years. Seniors can choose from a wide variety of electrical engineering and computer science courses, including capstone design course work, which integrates classroom learning with hands-on, practical design. The course requirements for the BS degree in Computer Engineering offered by the UMD are as follows,
· 21 credits of lower level mathematics, physics and chemistry;

· 26 credits of lower level engineering and computer science course work;

· 25 credits of required upper-level electrical engineering and computer science course work;

· 24 credits of upper level technical electives;

· 24 credits of general education courses
The proposed BS degree in Computational and Data Sciences differs from the UMD degree described above in several respects.  In particular, the proposed degree includes:
· more emphasis on mathematics including numerical analysis;

· more emphasis on computational methods and techniques and less emphasis on traditional theoretical science.

· more emphasis on computational sciences and less emphasis on traditional computer science.
We believe that these differences make the proposed degree more desirable for students seeking a competitive advantage in the local high-technology economy.
Projected Resource Needs
Faculty and infrastructure necessary for the program are already in place. The faculty resources include 17 full-time faculty plus two new positions with funding already allocated.  The available faculty are sufficient to teach the courses in the planned curriculum.  Hence no new resources are requested in this proposal.  We plan to fulfill the planned curriculum using approximately 11 new courses in Computational and Data Sciences (see Appendix B) along with various existing courses in computer science, mathematics, biology, physics, and chemistry.  Existing space, telecommunications, and library facilities are adequate to support the proposed program.
______________________________________________________________________________

Projected Resource Needs for Proposed Program

Part A:  Answer the following questions about general budget information.
	· Has or will the institution submit an addendum budget request to cover one-time costs?
	Yes
	
	No
	x

	· Has or will the institution submit an addendum budget request to cover operating costs?
	Yes
	
	No
	x

	· Will there be any operating budget requests for this program that would exceed normal operating budget guidelines (for example, unusual faculty mix, faculty salaries, or resources)?
	Yes
	
	No
	x

	· Will each type of space for the proposed program be within projected guidelines?

	Yes
	x
	No
	

	· Will a capital outlay request in support of this program be forthcoming?
	Yes
	
	No
	x


Part B:  Fill in the number of FTE positions needed for the program.  

	
	Program initiation year
2007 – 2008
	Total expected by
target enrollment year
2011 – 2012

	
	
	

	
	
	

	
	Ongoing and reallocated
	Added
(new)
	Added*
	Total FTE
positions

	Full-time faculty
	0.00
	0.00
	0.00
	0.00

	Part-time faculty [faculty FTE split with other unit(s)]
	0.00
	0.00
	0.00
	0.00

	Adjunct faculty
	0.00
	0.00
	0.00
	0.00

	Graduate assistants
	0.00
	0.00
	0.00
	0.00

	Classified positions
	0.00
	0.00
	0.00
	0.00

	TOTAL
	0.00
	0.00
	0.00
	0.00


*Added after the program initiation year

Part C:  Estimated $$ resources to initiate and operate the program.
	 
	Program initiation year
2007-2008
	Total expected by
target enrollment year
2011-2012

	
	
	

	
	
	

	
	Ongoing and reallocated
	Added
(new)
	Added*
	Total 
resources

	Full-time faculty

	salaries
	$
	$
	$
	$

	fringe benefits
	$
	$
	$
	$

	Part-time faculty [faculty FTE split with other unit(s)]

	salaries
	$
	$
	$
	$

	fringe benefits
	$
	$
	$
	$

	Adjunct faculty

	salaries
	$
	$
	$
	$

	fringe benefits
	$
	$
	$
	$

	Graduate assistants

	salaries
	$
	$
	$
	$

	fringe benefits
	$
	$
	$
	$

	Classified positions

	salaries
	$
	$
	$
	$

	fringe benefits
	$
	$
	$
	$

	Total personnel costs

	salaries
	$
	$
	$
	$

	fringe benefits
	$
	$
	$
	$

	TOTAL personnel costs
	$
	$
	$
	$

	Equipment
	$
	$
	$
	$

	Library
	$
	$
	$
	$

	Telecommunication costs
	$
	$
	$
	$

	Other costs (specify)
	$
	$
	$
	$

	TOTAL
	$
	$
	$
	$


*Added after program initiation year

Part D:  Certification Statement(s)

The institution will require additional state funding to initiate and sustain this program.

	
	Yes
	

	
	
	Signature of Chief Academic Officer

	x
	No
	

	
	
	Signature of Chief Academic Officer


If “no,” please complete Items 1, 2, and 3 below.

1.  Estimated $$ and funding source to initiate and operate the program.    

	Funding Source
	Program initiation year

2007-2008
	Target enrollment year

2010-2011

	Reallocation within the department or school (Note below the impact this will have within the school or department.)
	0
	0

	Reallocation within the institution (Note below the impact this will have within the school or department.)
	0
	0

	Other funding sources

(Please specify and note if these are currently available or anticipated.)
	0
	0


2.  Statement of Impact/Other Funding Sources.

3.  Secondary Certification.

If resources are reallocated from another unit to support this proposal, the institution will not subsequently request additional state funding to restore those resources for their original purpose.

	x
	Agree
	

	
	
	Signature of Chief Academic Officer

	
	Disagree
	

	
	
	Signature of Chief Academic Officer


Appendices
Appendix A – Full-Time CDS Department Faculty

The proposed BS degree program in Computational and Data Sciences will be administered by the CDS department. The faculty in this department is the following:
Robert Axtell, Associate Professor; Ph.D., Carnegie Mellon University, 1992. Computational social science, computational modeling.

Peter A. Becker, Professor and Associate Dean for Graduate Programs, College of Science; Ph.D., University of Colorado, 1987. Astrophysics, applied mathematics.

Estela Blaisten-Barojas, Professor; Ph.D., Universite de Paris VI, France, 1974. Computational physics, condensed matter physics.

Juan Raul Cebral, Associate Professor; Ph.D., George Mason University, 1996. Computational fluid dynamics.

Claudio Cioffi-Revilla, Professor; Ph.D., University of Florence, Italy, 1977. Complexity theory, social science, computational modeling.

James E. Gentle, Professor; Ph.D., Texas A & M, 1974. Computational statistics, numerical analysis.

Richard Gomez, Research Professor; Ph.D., New Mexico State University, 1976. Hyperspectral imaging, remote sensing.

Igor Griva, Assistant Professor; Ph.D., George Mason University, 2002. Nonlinear optimization and applications.

Rainald Löhner, Distinguished Professor; Ph.D., University of Swansea (Wales, U.K.), 1984, Computational fluid dynamics.

Dimitrios Papaconstantopoulos, Professor and Chair, Computational and Data Sciences Department; Ph.D., University of London, 1967. Solid state physics.

Jeff Tollaksen, Assistant Professor; Ph.D., Boston University, 2002. Quantum processes.

John F. Wallin, Associate Professor; Ph.D., Iowa State University, 1989. Astronomy, astrophysics.

Edward Wegman, Dunn Professor; Ph.D., University of Iowa, 1968. Computational statistics.

Robert Weigel, Assistant Professor; Ph.D., University of Texas, Austin, 2000. Magnetospheric physics, space weather, and geomagnetism.

Chi Yang, Associate Professor; Ph.D., Shanghai Jiao Tong University, 1988. Computational fluid dynamics.

Jie Zhang, Assistant Professor; Ph.D., University of Maryland, 1999. Solar physics, space weather.

Stanley Zoltek, Associate Professor; Ph.D., State University of New York, 1976. Differential geometry.

Appendix B – Descriptions of New Courses

The following represent preliminary descriptions of the courses we will create to support the proposed degree program in Computational and Data Sciences.  The first seven courses are required, and the final five are sample electives.  The proposed degree program would require the creation of the following new courses.

CDS 101 Introduction to Computational and Data Sciences (3:3:0) Introduction to the use of computers in scientific discovery through simulations and data analysis.  Covers historical development and current trends in the field.
CDS 301 Scientific Information and Data Visualization (3:3:0) Prerequisites: CDS 101, CS 211, MATH 125, MATH 113. The techniques and software used to visualize scientific simulations, complex information, and data visualization for knowledge discovery.   Includes examples and exercises to help student develop their understanding of the role visualization plays in computational science, and provide a foundation for applications in their careers.
CDS 302 Scientific Data and Databases (3:3:0) Prerequisites: STAT 354, MATH 125. Data and databases used by scientists.  Includes basics about database organization, queries, and distributed data systems.  Student exercises will include queries of existing systems, along with basic design of simple database systems.
CDS 401 Scientific Data Mining (3:3:0) Prerequisite: CDS 302. Data mining techniques from statistics, machine learning and visualization to scientific knowledge discovery.   Students will be given a set of case studies and projects their understanding of this field, and provide a foundation for future applications in their careers.
CDS 410 Modeling and Simulation I  (3:3:0) Prerequisites: CS 211, MATH 214.  Basic grid and particle simulations used in computational science.   Emphasis on physical systems, with examples drawn from the physical sciences, social sciences, and mathematics with special emphasis on PDE and ODE systems.   Limits of simulation, stability, consistency, and convergence of real problems.
CDS 411 Modeling and Simulation II (3:3:0) Prerequisites: MATH 446, CDS 410, Stat 344.  Extends CDS 410 into more complex systems, including multidimensional system and more complex sets of equations.   Also includes topics from stochastic, Monte-Carlo, and agent based simulations.

CDS 421 Introduction to Computational Fluid Dynamics (3:3:0) Prerequisites: MATH 314 and 322, and knowledge of Fortran or C.  Covers fundamentals including spatial and temporal approximation techniques for partial differential equations, solution of large systems of equations, data structures, solvers of the Laplace/full potential equation, and simple Euler solvers. Includes two major projects Laplace solver, and 2-D Euler solver on unstructured grids. Students expected to write their own codes.

CDS 461 N-Body Simulation Methods (3:3:0) Prerequisites: PHYS 510 and MATH 446.  Covers particle methods to solve variety of physical systems. Emphasizes study and development of numerical results, and visualization of these results in complex physical systems. Applications and projects include stellar and galaxy dynamics, smoothed particle hydrodynamics, plasma simulations, and semiconductor device theory algorithms on parallel and vectorized systems.

CDS 486 Molecular Dynamics Modeling (3:3:0) Prerequisite: PHYS 307 and 510.  Covers molecular dynamics and Monte Carlo techniques for modeling molecular, biological, and condensed matter systems.  The approach is based on classical inter-atomic potentials and on simplified quantum mechanical concepts such as tight-binding.

CDS 487 Computational Materials Science (3:3:0) Prerequisites: PHYS 308.  Covers computational aspects of materials science, such as first-principles methods of electronic structure calculations of solids, clusters, and molecules, as well as the use of empirical potentials.  Examples will be drawn from metals, insulators, and semiconductors. The students will be directed to construct simple codes and be guided in the use of the more sophisticated available computational packages.
CDS 488 Large-Scale Physical Simulations (3:3:0) Prerequisites: PHYS 510 and MATH 446. Study of diverse, large-scale physical systems emphasizing modeling and simulation of these multifaceted systems. Several projects are undertaken, drawn from such areas as many-body dynamics, atmospheric structure and dynamics, high-temperature plasmas, stellar structure, hydro dynamical systems, galactic structure and interactions, and cosmology.

Appendix C – Student Survey Instrument

George Mason University is developing a Bachelor of Science degree in Computational and Data Sciences for implementation in fall 2007.  Your help in completing the survey below will assist us in understanding the level of student interest in this new program.

Students enrolled in the BS program in Computational and Data Sciences will develop strong computational skills as they concentrate in an area of the physical, biological, mathematical, geographical, or social sciences.

As a result of successfully completing this program, students will:

· Have the ability to develop scientific programs in a high-level language such as C, C++, or Java.


· Have developed a strong scientific background in a chosen scientific concentration area.


· Have the ability to use scientific computational/modeling tools such as Maple, Mathematica, Matlab, and Envi.


· Be able to enter the regional high-technology workforce as a member of an interdisciplinary science research team.


· Have the scientific, mathematical, and computational background to enter a graduate degree program in the sciences.

We have prepared the survey below to gauge interest in the BS program in Computational and Data Sciences.  Your answers to the following questions will be used in summary form only.  No personally-identifiable information will be released.  Please feel free to contact us at cds@cos.gmu.edu if you would like more information about our proposed program.

Thank you.

	1. Would you be interested in enrolling in a program like this as your major? (If no, then skip to question 6.)
	 FORMCHECKBOX 
 Yes
	 FORMCHECKBOX 
 No

	2. If yes, would you prefer to attend the program on a full-time or part-time basis?
	 FORMCHECKBOX 
 Full-time
	 FORMCHECKBOX 
 Part-time

	
	 FORMCHECKBOX 
 Not sure
	

	3. Have you ever applied to an institution offering a similar program? If so, which program, at which school?

	 FORMCHECKBOX 
 Yes
	 FORMCHECKBOX 
 No

	4. If this program had been available when you initially applied to Mason, would you have applied for admission to it?

	 FORMCHECKBOX 
 Yes
	 FORMCHECKBOX 
 No

	5. If you are employed, would the proposed program help you in your work?
	 FORMCHECKBOX 
 Yes
	 FORMCHECKBOX 
 No

	6. Would you be interested in enrolling in a program like this as your minor?
	 FORMCHECKBOX 
 Yes
	 FORMCHECKBOX 
 No

	7. Are you interested in taking classes in the areas of scientific
modeling, simulation, databases, and data mining?
	 FORMCHECKBOX 
 Yes
	 FORMCHECKBOX 
 No

	8. In which state do you currently live?
	 FORMCHECKBOX 
 Virginia
	 FORMCHECKBOX 
 Maryland

	
	 FORMCHECKBOX 
 DC
	 FORMCHECKBOX 
 Other

	9. Do you plan to live in this state for the next three or four years?
	 FORMCHECKBOX 
 Yes
	 FORMCHECKBOX 
 No

	10. Are you currently employed? (If no, then skip to 13.)
	 FORMCHECKBOX 
 Yes
	 FORMCHECKBOX 
 No

	11. If you are employed, please identify the state in which you work.
	 FORMCHECKBOX 
 Virginia
	 FORMCHECKBOX 
 Maryland

	
	 FORMCHECKBOX 
 DC
	 FORMCHECKBOX 
 Other

	12. If you are employed, are you employed full-time or part-time?
	 FORMCHECKBOX 
 Full-time
	 FORMCHECKBOX 
 Part-time

	13. Please feel free to provide additional comments about the program.
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Virginia Employment Commission

VIRGINIA'S ELECTRONIC LABOR MARKET ACCESS T £
Home Labor Market Analysis _Services for Individuals _ Services for Employers Products

Register or sign in here! | o ¢ are the details for the selected job. If you wish to apply for this job click the Display more

information on this job button.

Home
Quick Menu For help click the question mark next to each section.
S EEED Job Information [}
Services for Individuals Job Order Number: 34125273

Carser Services Employer Name: Northrap Grumman (T)

Job Seeker Services Job Title: Software Developer 1

Education Services

Occupation: Computer Software Engineers, Applications
e e Sermite=n Job Duration: Full Time mare than 150 Days
Other Services Job Position(s): 1
assistance Center Type of Employer: None Specified ||
About this Site

Job Requirements (7]

WMinimum Age: None Specifed

Test Requirement: None Specified

Description of testing performed:  None Specified

Hiring Requirements: None Specified

Education Level: Unspecified

Experience: 00 months

Driver's License Certificati
Requirement

None Specified

Job Skill View Typical Skills
Compensation and Hours (7]
Salary Range: $0.00

Pay Comments: None Specifed

il
None Specified

Hours per Week:
B

Supplemental Compensati None Specified
Benefi None Specifed

Work Site Location (7]
City, State, and Country: Chantilly, VA US

None Specified

N o
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Job Description (7]
Posting Title Software Developer 1

Business Unit TASC
Job City Chartilly

Job State VA

Requisition Nurnber 545526R
Labor Type Direct

Job Description Make a smart step forward in building your career Work within the Tactical
Information Management Division which specializes in Geographic Iformation System (GIS) custom
software development and integration. This candidate will design and develop software applications.
Candidate will work closely with existing development tearns. Knowledge of C-++ and Windows
environmment is required. Core responsibilties to include software development in C-++, C#, Net, Visual
Basic and system integration. The position requires development of software modules to run primarily
on Windows platforms, software bug fixes, software and system troubleshooting and some support to
deployed systems. Must be capable to operate independently with minirmum guidance; interface with
customers, technical staff, and other contractors, and provide technical guidance to project mermbers
Excellent oral and communication skills

Job Qualifications Year 2007 college graduate, regardless of age, with a bachelor's degree focusing on
a science or engineering major. C++ programrming background and knowledge of Visual Basic, COM,
NET, C# and Rational products (Rose) preferted. Dormain experience in geospatial and imagery
systems a plus.

US Citizenship Required Yes

Securty Clearance Required No

Special Skills (degrees, certifications, software, etc.) 2]
None Specified

Additional Information Q
None Specifed

Other Job.

gs for this Employer Q

To view other jobs offered by this employer, click a link below:

[ Other lacal job listings for this ernplover | Al job listings for this employer |

Occupation Information (2]
To display more information about the accupation Computer Software Engineers, Applications, click
a link below,

[ Qceupational summary | Occupation details | Custorn occupation report |

Done

N K
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Virginia Employment Commission

VIRGINIA'S ELECTRONIC LABOR MARKET ACCESS = £
Home Labor Market Analysis _Services for Individuals _ Services for Employers Products

Register or sign in here! | o are the details for the selected job. If you wish to apply for this job click the Display more
information on this job button.

Home
Quick Menu For help click the question mark next to sach section
EDEEED Job Information [}
Services for Individuals | Job Order Number: 350024
Career Services Employer Name: ManTech

Job Seeker Services Cl Research Specialist

Education Services Market Research Analysts

Labor Market Services

Job Duration: Full Time more than 10 Days
Other Services Job Position(s): 1
assistance Center Type of Employer: None Specified
About this Site

Job Requirements (7]

None Specified

None Specified
ing performed:  lone Specified
irements: None Specified
Unspecified

Experience: 00 months

Diivers License Certification

Requirement: Mone Specified

Job Skills: View Typical Skills
Compensation and Hours. (7]
Salary Range: $0.00

Pay Comments: None Specifed

Hours per Week: w

Shi None Specified

Supplemental Compensatio None Specified
Benefits: None Specified

D )
Adington, VA US
None Specified

Work Site Loca

Done

N L
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Job Description e -
Req ID 104748R

Tile CI Research Specialist
Additional Job Title Market/Research Analyst, Senior
Location AM-USAVA Arlington, VA

Job Duties and Responsibiliies A Cl research specialist is expected to have some experience with
the Intelligence Cycle (collection, fusion, analysis, and production). They will be expected to work on
tearns and conduct research, data entry, perform some analysis, completed CI analytic products, and
brief on the product. They will be expected to employ new methodologies and utilize new technologies
to assist with analysis.

Physical Requirements Define Color

Depth Perception

Field Of Vision

Hearing

Light Work - Normal Requirements Lift 20lbs
Repetitive Motions

Sedentary Work

Standing

Talking

Walking

Working With Computers/ CRT's

Working With Data

Working With Numbers/Figures

Skills Ability to handle stress and work well under pressure
Ability to use MS Offce

Ability to use PC

Anlytical and Crtical Thinking Skills
Interpersonal and Peaple Skills

Qualifications Experience with 2 OR MORE OF THE FOLLOWING: anchory, octave, skywriter,
semester, jaguar, atcyiew, pinwale, homebase, EWORKSPACE. Experience with information research
2 management, content delivery, web authoring and design. Experience with NSA, one of the Senice
Crypto Elements, or another govermment intelligence agency.

Degrees Bachelor's Degree

javascript:PopupHelp(*vosiobdetails, jobdesc™);

N L





[image: image4.jpg]=10lx|

Ble gt

- - & ) R [T rewiivema vetusim comjiobbanksfobdetals. asprsession=pobsearchegeo= =] © Go |[GL

vew G

Boskmarks

oo telp

AP Getting Started G Latest Headines || httpi/jad doublecick.

Home:
Register or sign in here!
Home

Quick Menu
Job Search

Services for Individuals
Career Services

Job Seeker Services
Education Services

Labor Market Services

Other Services

Assistance Center

About this Site

Labor Market Analysis

information on this job button.

Job Information
Job Order Nu
Employer Name:
Job Ti
Occupation:
Job Duratios

ber:

Job Position(s):
Type of Employer:

Job Requ
Wi

ements

num Age:

Hiring Requirements:
Education Level:
Experience:

Salary Range:
Pay Comments:
Hours per Week:
Shi
Supplemental Compensati
Benefits:

Work Site Location

. State, and Country:
Public Transport;

Services for Individuals

T, e
Services for Employers Products

For help click the question mark next to each section

]
34315796
L3 Titan
Geographic Iformation Systems (GIS) Engineer Level 2
Cormputer Software Engineers, Applications L
Full Time more than 150 Days
1
None Specified

None Specified
None Specified
None Specified
None Specified
Bachelor's Degree
60 months

None Specified

View Typical Skills

$0.00 Year
None Specified
il

First

None Specified
None Specified

Fort Monroe, VA US
None Specified =

Dore
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Job Description e -
Titan Req. No.: OSS-F05-322

POSITION TITLE: Geographic Information Systems (GIS) Engineer Level 2
SECURITY CLEARANCE/LEVEL REQUIRED: TOP SECRET/SCI Eligible
PRIMARY FUNCTION(S)

- Lead the coordination, design, analysis, implementation and dissermination for CERNE hazard
effects modeling applications and products supporting the day-to-day operations of JTF-CS.

RESPONSIBILITIES AND DUTIES
- Provide geospatial analysis based on various hazard modeling tools

- Serves as a mernber of the Incident Analysis Cel, providing infrastructure analysis, CBRNE hazard
modeling, and overall subject matter expertise.

- Provide geospatial analytical support o various analysis and planning cells

- Lead for conducting spatial analysis and production for all Consequence Management Area
Assessrments

- Design and build custom GIS software and platforms as needed for specific tasks.

- Provide administration and support for the GIS web portal

- Provide hands-on technical GIS expertise supporting the command GIS training program
- Act as lizison for hazard effects GIS issues with DoD and non-DoD agencies

- Represent JTF-CS hazard modeling GIS interests at the HIFLD working group meetings and any
other related events and conferences within the area of Homeland DefensefHormeland Security.

MINIMUM QUALIFICATIONS
- Bachelors Degree
- A minirurn of 5 years experisnce within the field of GIS.

- Knowledge of ESRI software required and includes the ArcGIS 9 suite, ArcIMS, ArcSDE and
ArcObjects prograrmming with Visual Basic .NET

- Knowledge of Relational Databases ta include experience with Oracle.
PREFERRED QUALIFICATIONS

- Knowledge of Hazard Modeling and Simulation of Chernical, Biological, Radiological, Nuclear and
Explosive (CERNE) events is desired

- Proficient in Microsoft Outlook, Word, Excel, Visio and Power Paint software programs
WORKING LOCATIONS & ADDITIONAL INFO

Start Date:

Position Location: Ft. Mantoe, Virginia (Hampton Roads)

Travel: Yes <6% =

Done





Appendix E – Assumptions Used in Developing Resource Projections 

Faculty  FTE 

Undergraduate:
18 student FTE = 1 faculty FTE

Graduate:

12 student FTE = 1 faculty FTE

Adjunct:

8 3-credit courses/year = 1 faculty FTE

GTA:


4 3-credit courses/year = 1 full-time GTA = 0.5 FTE

Salary

Full professor:

$90,000

Assistant professor:
$60,000

Adjunct:

$1,070/credit (undergraduate)




$1,150/credit (graduate)




1 FTE = 8 classes * 3 credits/class * adjunct rate

GTA:


$22,000 ($10,000 stipend + $12,000 tuition)

GRA:


$24,000 ($12,000 stipend + $12,000 tuition)

Pres. Scholar GRA:
$30,000 ($18,000 stipend + $12,000 tuition)

Fringe benefits
Full-time faculty:
.2765

Adjunct:

.0765

Classified:

.3541

Admin faculty:
.2825

GTA:


0

Equipment

New full-time faculty and staff get a computer:

$2,000

New full-time faculty and staff get a desk and chair:

$3,000

Telecommunications

New faculty and staff get a telephone:
$750

Annual charges:



$240

� http://www.house.gov/science/hearings/ets02/jun24/mehlman.htm


� http://www.siam.org/students/resources/report.php
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