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I. PROCEDURE FOR SUBMITTING COURSES FOR GE APPROVAL, and FORM

A. NEW AND SIGNIFICANTLY MODIFIED COURSES:

Departments should submit new and or significantly modified courses (requiring catalogue copy changes) to (1) the appropriate college curriculum committee first, including the application materials requested in this packet. (2) After College council approval, Colleges should forward general education applications to the Office of the Provost, General Education committee.  Colleges are responsible for submitting new and revised course information to the Registrar’s office.

B. EXISTING GENERAL EDUCATION (PRIOR PLAN) COURSES:

If the course submitted is an existing General Education course, Departments should submit 2 copies of the complete GMU Gen Ed. course assessment/certification request packet to (1) the appropriate College Dean or Director’s office for FYI and signature, and then it should be (2) forwarded by the Dean’s Office to the Office of the Provost General Education Curriculum Committee.  We encourage revising existing general education courses to reflect the new guidelines.

C. PROCESS AND EVALUATION:

 The courses approved by the elected Committee on General Education Curriculum would be in effect for a period of two years.  All courses, both existing and newly created, will be reviewed and if necessary, adjusted at the end of the first phase.  Assessment procedures will be developed in the first phase of this three-year plan.  

Colleges: Please Submit application packets to:

General Education Curriculum Committee, c/o S. Beach

Office of the Provost, MSN 3A2

Mason Hall D109

George Mason University

Fairfax VA 22030-4444

George Mason University 
General Education Course Approval Form, rev. 4/5/02

Office of the Provost

 (Please Attach to GMU Standard Course Approval Form, Office of the Registrar, and submit via your College Office) 

New____X___   Modify________  Existing__________ 

Date:
4/3/2007
Dept.
CDS
Course Abbrev/Number :  CDS 101
Full Course Title:   Introduction to Computational and Data Sciences
Credit Hours: 3     Lab/Non lab (circle one) 

GE Area A. Foundation______  B. Core__X___ or C. Synthesis__________  

GE Category:  Natural Science  (If Synthesis, please also see Appendix 1, Checklist; all other categories see Appendix 2, 2002-03 Catalogue Descriptions)

1. Course Content (please attach SYLLABUS)

See attached.

2. How does course specifically meet the specified General Education Goal/Category? 

In this course, students will learn to use the scientific method when working with computational tools across multiple scientific disciplines.   The students in the course will acquire, process, reduce, and analyze scientific data from on-line and automated sources such as the GMU satellite ground station.   These projects will be demonstrated and discussed in class, and then completed outside of class using on-line tools and software available in the campus computer labs or available for download on their personal computers.  Using these existing computer programs and writing simple programs using high level languages (Matlab and IDL, for example), they will be able see how cutting edge experimental science is done using automatic data acquisition and data archives.   

In addition, students will learn how computers are used to test scientific theories through simulation.  Using existing software, students will learn how computer models can be used to predict the behavior of complex physical and biological systems.  They will learn how to compare the result of simulation to experimental data both qualitatively and quantitatively.   

The course will also present an overview of how computing is playing an increasingly important role in the sciences.   Examples from astronomy, earth sciences, physics, space weather, biology and engineering will be used to illustrate how development of major ideas in science are increasingly guided by data and simulation.  

Thus, during this course, students will learn the fundamentals of the scientific method, the relation between theory and experiment, and the use of qualitative and quantitative data.    They will also see how major ideas in science are developed in a variety of scientific disciplines.  

3. Expected Student Outcomes/Assessment plan summary:

By the end of the course, students will learn

· what the scientific method is and how to use it to solve basic problems in science

· how data is collected, stored, reduced, and analyzed with modern technology across a variety of scientific discipline to form new hypotheses and as well as to test scientific theory

· how theoretical ideas are tested against experimental results using numerical simulation, and how these numerical simulations are compared against experimental data both quantitatively and qualitatively 

· how technology computer technology and the growing “flood of data” is causing us to reconsider how science is done using simulation and data mining

· how to use simple computer tools to form and test hypotheses, and simulate simple scientific systems

Student performance will be evaluated based on their performance on homework and four in-class tests, including the final exam.   The homework assignments will involve a variety of projects, including writing papers and simple computational assignments that will be completed either on-line or in the campus labs.   These assignments will be used to let students explore scientific data and simulations using real data and codes, without having to write complex codes.   Students will interact with their peers through in-class discussion and through the use of the WebCT system.

(Attach separate sheet if necessary)

Submitted by: _John Wallin__  Phone:___3-3617____ e-mail:_ jwallin__

Signature:_________________________  Dept.__CDS______   Mail Stop_6a2____

SIGNATURES









Department Chair______Dimitris Papaconstantopoulos___________ Date________


College Council Chair (if appropriate)__________________________ Date________


College Dean______________________________________________ Date________


Provost__________________________________________________ Date________



General Education Curriculum files, Office of the Provost: File recorded:____Date:____ 

Syllabus  - CSI 101 -Introduction to Computational and Data Sciences

Prereqs : Required test for mathematics placemnt.

Catalog Description:

This course provides a interdisciplinary introduction to the tools, techniques, methods, and cutting edge results used across the Computational and Data Sciences.   Students will be shown how computational tools are fundamentally changing our approach in the experimental, observational and theoretical sciences through the use of data and modeling systems.    Emphasis will be on showing how the scientific method is used with computers to further understanding and knowledge across scientific disciplines.   

Objectives:

By the end of the course, students will learn

· what the scientific method is and how to use it to solve basic problems in science

· how data is collected, stored, reduced, and analyzed with modern technology across a variety of scientific discipline to form new hypotheses and as well as to test scientific theory

· how theoretical ideas are tested against experimental results using numerical simulation, and how these numerical simulations are compared against experimental data both quantitatively and qualitatively 

· how technology computer technology and the growing “flood of data” is causing us to reconsider how science is done using simulation and data mining

· how to use simple computer tools to form and test hypotheses, and simulate simple scientific systems

Textbook and Course Materials:  

The NSF has funded the development of extensive educational materials in computational science.   This material is designed for high school and undergraduate students, and is available on-line at:   http://www.shodor.org/scsi and at http://www.computationalscience.org .   This class will take full advantage of this extensive set of materials, as well as the materials available on-line from DOE.   The textbook for the course will be “Introduction to Computational Science” by Shiflet and Shiflet (Princeton University Press, 2006).   

Preliminary Schedule:

Week 1: The Scientific Method - Experiments, Observations, and Models

Week 2:  Computer Internals - binary numbers and logic circuits

Week 3:  Computer Algorithms and Tool –- introduction to simple programming in Matlab

Week 4: Data acquisition - – linking sensors to computers

Week 5: Signal Processing -– understanding sources of noise and errors

Week 6: Scientific Databases -– storing and organizing scientific data

Week 7: Data Reduction and Analysis - moving from data to knowledge

Week 8: Data Mining -– finding knowledge automatically

Week 9: Computer Models -– using mathematics and algorithms to represent reality

Week 10: Computer Simulations –-solving linear systems

Week 11: Computer Simulations - applications

Week 12:  Computer Visualization -– seeing experiments as images

Week 13:  High Performance Computing - simulation at the cutting edge of 
technology

Week 14:  Future directions in computational science -– languages, quantum 
computing and beyond

Evaluation of student performance:

Student performance will be evaluated based on their performance on homework and four in-class tests, including the final exam.   The homework assignments will involve a variety of projects, including writing papers and simple computational assignments that will be completed either on-line or in the campus labs.   These assignments will be used to let students explore scientific data and simulations using real data and codes, without having to write complex codes.   Students will interact with their peers through in-class discussion and through the use of the WebCT system.
