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I. PROCEDURE FOR SUBMITTING COURSES FOR GE APPROVAL, & 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 & M. Glover 

Office of the Provost, MSN 3A2

Mason Hall D109

George Mason University

Fairfax VA 22030

George Mason University General Education Course Approval Form, rev. 11/21/02

Office of the Provost

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

New___X_____   Modify________  Existing__________ 

Date:
__9.10.09___Dept.
___CDS____
Course Abbrev/Number____130_______ 

Full Course Title:_______Computing for Scientists______________

Credit Hours:____3____   Lab/Non lab (circle one) 

GE Area 

A. Foundation__X_  B. Core______ or C. Synthesis:  (interim)____(permanent)____  

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

1. Course Content (please attach SYLLABUS)

CDS 130 : Computing for Scientists

Syllabus

Course Prerequisites: Satisfaction of prerequisites for MATH 113

Course Description

In this course, students will learn how to use computers to solve practical scientific problems.   Topics will include creating effective scientific presentations, understanding and analysis of experimental data, graphics/visualization, on-line literature, data/information ethics, scientific modeling/simulation, communication/collaboration tools, and the future of scientific computing.   Beyond just introducing computing tools, this course will equip students with the knowledge and confidence they need to make productive use of future hardware and software both as students and throughout their career.

Course Objectives and Outcomes

By the end of this course, students will:

· Use computational tools to develop effective scientific presentations using a wide variety of software packages and media

·  Be able to use computers in the experimental sciences, particularly with laboratory data

· Become effective, skeptical, ethical consumers of information from on-line sources, particularly scientific literature

· Create and use simple programming tools to build computational models that solve scientific problems

· Effectively use on-line communication techniques to collaborate on projects

· Be equipped with the background and skills that are necessary to learn new computational tools that will be used in the sciences

Grades


Homework 

40%


Midterm 

25%


Final exam

25%


Class participation 
10%

Exams 

A midterm and final exam will be given in the class to test comprehension of the topics covered in the lecture, discussions, and homework.   The test format may include short answers, multiple choice, and simple discussion questions.


Homework

Students will complete a series of assignments using their laptops or campus computing laboratories.   Many of these assignments will let students extend the work they started as in-class projects using their laptops (or working with other students who have laptops).   All of the software will be available either as free downloads or through Mason's on-campus labs.   Software server systems may also be used, which will let students with laptops in class use Mason software licenses like Matlab and Excel.   Students in this course will:

· Create scientific presentations and using scientific visualization to effectively communicate ideas

· Use spreadsheet software to conduct basic quantitative analysis of laboratory data, including statistics, creating simple models, and visualization

· Search on-line literature searches to research scientific problems, specifically using on-line journals and databases

· Develop simple simulations using high level simulation languages such as STELLA or Vensim

· Create and contribute to websites using authoring software and Web 2.0 tools

· Use on-line collaboration tools to work on group projects and contribute to class discussions

Honor Code

As in any class, you are allowed to study with other students.   However, tests and homework assignments must be completed on your own unless stated specifically in the assignment guidelines.   In some assignments, you will be directed toward on-line sources for papers, data and code.   If these data, code, or papers are used for a project, then you MUST cite where it came from.   Specifically, you may not copy any text, computer code, image, data or any other material from the Internet or any other source and represent it as your own.   Any material that is taken in whole or in part from any other source (including web-pages) that is not properly cited will be treated as a violation of Mason's academic honor code and will be submitted to the honor committee for adjudication, as will other violations of the honor code.

Required Text:  None - no suitable textbook exists for this course.   On-line notes and web-based content will be used to supplement the lectures and in-class assignments.

Course Schedule

· Weeks 1-2 : How Computers Work – binary representation of data, limits to numerical resolution, data storage, processing, data communications, networking, programming concepts, algorithms, programming languages

· Week 3 : Measuring data in the laboratory – sensors, analog to digital converters, resolution, sensitivity, and limits

· Week 4-5: Basic Data Analysis – spreadsheets, arrays, statistical analysis, linear models and fits

· Week 6: Graphics and Visualization – creating simple graphs with spreadsheets, images display and analysis

· Weeks 7-8: On-line information systems –  scientific databases, SQL, queries, data storage, data and information quality, literature searches

· Week 9: Data Ethics – ethical use of publications, data, and code, ethical issues in scientific data including human subject research, confidentiality, presentation of data

· Weeks 10-11: Scientific simulation – using computers to simulate dynamical systems, mathematical models, iteration, verification, validation

· Week 12-13: Effective scientific publications and collaborations – creating effective visualization to communicate ideas, tables, citations, computational tools for effective writing, presentations, and collaborations

· Week 14: The future of scientific computing – data-intensive computing, cloud computing, quantum computing, and cyber-enabled science & discovery

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

(Attach separate sheet if necessary)

Computing is playing a broad role in scientific research and discovery across the sciences.   The data sciences, including scientific data acquisition, data reduction, databases, data mining, statistical analysis, and visualization play increasingly critical roles in experimental work across all science disciplines.   The computational sciences, broadly including all forms of numerical simulations, play an increasingly important role in linking theory to experiments.  Although many incoming students to COS have some familiarity with computers, most have little experience using them to solve scientific problems.   

This course is designed to teach incoming students in COS both how computers work and how to use them to solve simple scientific problems.   This course will make it easier to include computer exercises in other courses, and will provide our graduates with the skills they will need in their careers.

3. Expected Student Outcomes/Assessment plan summary:

(Attach separate sheet if necessary)

Course Objectives:

By the end of this course, students will

1. Be able to use computers to visualize, interpret, and analyze scientific data 

2. Be able to use computational tools to develop effective scientific presentations using a wide variety of software packages and media

3. Be able to use computers in the experimental sciences and understand how they are used to acquire, process, and store laboratory data

4. Become an effective, skeptical, ethical consumer of information from on-line sources, particularly scientific literature

5. Know how to create and use simple programming tools to build computational models that solve scientific problems

6. Know how to use on-line communication techniques effectively to collaborate on projects

7. Be equipped with the background and skills that are necessary to learn new computational tools that will be used in the sciences

To accomplish these objectives, the course has the following goals.   By the end of the course, students will:

1. Be able to use Excel for scientific calculations, statistical tests, and graphing

2. Be familiar with the underlying formats, structures, protocols, and markup languages used to record data

3. Be familiar with commonly used scientific databases and computational tools used in different scientific disciplines, including Genbank (genetic database), Jmol (molecular visualization), MedLine (literature) and others

4. Be able to use simple dynamical simulation packages (such as Vensim or STELLA*) to create and use scientific simulations

5. Be able to use collaborative tools such as Blackboard, Wiki, IM and networking on projects

6. Be familiar with how computer hardware and software work, and become aware of current and future trends in computing 

* Vensim is one example of a class of dynamical simulation software packages currently available.  These packages have been used in undergraduate science courses around the country to allow students to quickly develop simple simulations without having a deep knowledge of programming.

Submitted by:

___John Wallin______  Phone:___703.993.3617___ e-mail:__jwallin@gmu.edu____

Signature:

____________________________  Dept._____CDS_________   Mail Stop_________

SIGNATURES









Department Chair_________________________________________ Date________


College Council Chair(if appropriate)__________________________ Date________


College Dean______________________________________________ Date________


Provost__________________________________________________ Date________



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

II. CATEGORY DESCRIPTIONS

“Permanent” Synthesis Course Approval Response Form and Criteria

UPDATED 21 November 2002

  ________________________________________

(course # and name)                  

Criterion one:  

Course proposal ( does / does not) include the required prerequisite;

Syllabus (does / does not) show the required prerequisite;

Criterion two:

Course proposal ( does / does not) explain how the course meets or links to a process in which students demonstrate competency in written and oral communication. A project intended to assess student writing competency is required. 

Syllabus (does / does not)  (1) reflect how students will demonstrate competency in written and oral communication; or alternatively (2) show how the course will link to a process in which the written and oral communication skills are demonstrated.  

Comments:

Criterion three:

Course proposal ( does / does not) explain how the course meets this criterion


Syllabus (does / does not) demonstrate how students will show they have made connections among knowledge learned in various areas of their general education

Comments:

- - - - -

Explanations:  April 4, 2001, the University Committee on General Education agreed upon criteria for assessing course proposals submitted for satisfying the synthesis requirement.  These criteria were then distributed to departments and served as the basis for the synthesis workshop May 15, 2001.  October 26 2001, the Committee agreed to a revision of the first criterion and worked to create further clarification of how the criteria will be applied in the course approval process. [In Fall 2002, these Criteria have been revised to reflect the budget crisis model for Synthesis, also introduced in Fall 2002, that will hold until at least Fall 2005.  It stated : “Students will fulfill synthesis requirement by passing an approved synthesis course.  Students will complete written and oral components internal to the class in order to pass class and fulfill synthesis requirement.”  Oral presentations are optional if class sizes do not allow them due to the budget reductions increasing the class sizes, but still desirable where possible.  A project intended to assess student writing competency is still required.]

First, we want to make clear that the committee looks for the course syllabus submitted to demonstrate how the criteria will be satisfied.  We note that many of the materials departments have submitted to date include language within the course proposal that speaks relatively well to how the course will meet the criteria, but sometimes the accompanying syllabus does not reflect the claims of the proposal. The course syllabus that is submitted needs to show clearly the integrative objectives and how the tasks required of students in the course serve to help students meet those objectives.  We do not anticipate that any one course will integrate all areas of general education, but we do expect that the course syllabus will make clear how the course helps students come to see relationships among what they have studied.  Especially in the case of required courses within a major being adapted to meet the synthesis requirement, the committee will look for objectives and course assignments that make connections between content of the major and that of the general education curriculum.  A course that synthesizes a major with only a minor emphasis on general education does not meet the permanent synthesis course criterion.  A writing intensive course in the major normally should not also be a synthesis course.

Criteria for Approval of Courses:

1. [Approved 10-26-01] Course descriptions include the following statement of prerequisites:  “Completion or concurrent enrollment in all other required general education courses.”  [The Committee expects these course descriptions to be included in all synthesis course syllabi.]

2. Synthesis courses must include, or link to, the requirement that students demonstrate, competence at written and oral communication.  Synthesis courses should be taught by full-time faculty and appropriately small (20-30) to accommodate the course’s written and oral requirements. [November 2002: the class size limit and oral portion of this requirement have  become optional if the state budget crisis increases class sizes to be too large]

[Here are some examples of how criterion 2 might be met.  Doubtless, proposing departments can suggest other ways students can demonstrate oral competency]

A.  within a class:  course work culminates in a final paper and oral presentation that are judged by 2 or more faculty as meeting university defined criteria for competence.

B.  In a link: (1)  paper presentations at professional meetings and conferences or community outreach events; (2) synthesis course is linked to another course in which the competency is established (beyond COMM 100, 101 or 104 & ENGL 302); (3) students develop portfolios reflecting their written and oral competency, portfolios that are presented orally and juried by 2 or more faculty.  (4)  the synthesis course is linked to another course in which oral competency is assessed, e.g., one of the speaking intensive courses in COMM).

*[Feb. 2002]:  Given the current budgetary situation, faculty panels may be staffed in ways to reduce resource demands.

3. Synthesis course proposals must demonstrate how the course requires students to make connections among knowledge learned in various areas of their general education.

Such connections might be to public issues or policies, problems requiring solution, impacts of globalization, matters of citizenship.  Examples of such courses include (A) an engineering senior project that demonstrates how an engineering project design considers impact on communities in which the project will occur, the economic and business implications of the project, etc.; (B) a business case studies course that examines ethical, social and political ramifications of (or impact on) a business strategic plan; (C) a senior art project that creates a work of art and relates the work to a social and political milieu; (D) an issues course in which students debate significant political and policy proposals; (E) a research project that demonstrates research skills and ability to synthesize findings as well as to assess the project or its outcomes in terms of ethical, cultural and political implications.
Appendix 1: 2002-03 Catalogue Description of Categories:

The UNIVERSITY GENERAL EDUCATION Program  2002-03

University-Wide General Education Category Goals And Requirements

A. Foundation Requirements:

Written Communication

Goal: Courses in this category emphasize written communication as a way of thinking and discovering ideas and meanings, as well as of expressing them. Students must develop basic writing skills at the freshman level in English 101 (100 for ESL students) and build on these in English 302. In addition, at least one course in a student's major must be “writing-intensive.”

Required: English 101 (or 100), 302, and an approved writing-intensive course in the major.

Oral Communication

Goal: The student will develop ability to use oral communication as a way of thinking and learning as well as sharing ideas with others. Courses in the area of oral communication will provide students with the ability to express themselves in public or group settings. Students should gain an understanding of the cultural, psychological, political and practical significance of communication, with special emphasis on the role of communication in a free society. Through oral presentations, group discussions, and critically assessing public messages, students will come to understand various modes of communication, and will improve their oral communication skills. They should also learn how to support and defend their positions, how to respond to different communication situations, and how to clearly organize and develop ideas. By developing an understanding of the importance of communication in society, students should also learn to respect the freedom of expression of all members of the community.

Required: One approved course; increased emphasis on oral communication in appropriate General Education courses.

Quantitative Reasoning

Goal: The student will develop the ability to use and critically evaluate numerical information, and to create and critique logical arguments using quantitative reasoning. Courses in the “Quantitative Reasoning” category are intended to give students the capability to reason quantitatively through exposure and practice grounded in important problems and ideas. To ensure skills, a basic proficiency established through a test is required before attempting courses that satisfy this requirement. Students who demonstrate a higher proficiency level may choose among an approved set of courses that develop quantitative reasoning, while those with basic proficiency only will be required to satisfy this requirement with the particular course Math 106, designed to advance students to the higher proficiency level.

Required: Math 106; or if the student has achieved an appropriate placement score on quantitative skills, one of the following: Math 108, 110, 111, 113, 115, 125 or IT/STAT 250. (Students are assumed to have achieved satisfactory completion of the high school math required for admission.)

Information Technology

Goal: Students will be expected to:

1. possess a command of basic software and hardware concepts, terminology and functions, and file/data structures, and will be expected to 

2. use appropriate electronic tools in order to do the following:

A.  Data organization and search, e.g., databases, web browsers, search

      engines;

B.  Data analysis, e.g., spreadsheets, GIS, Statistical software;

C.  Data presentation & communication, e.g., text, electronic slides, web

      pages, graphs, presentation software, HTML, word processing, e-mail.

3.  In addition, students will be required to have classroom experience in, knowledge of, and appreciation for fundamental ethical issues relating to IT and our changing world. These issues may include, but are not limited to, computer security, privacy laws, public policy issues and professional codes of ethics, intellectual property issues, copyright, security, and financial data.

Required: Passing one approved three-credit course to meet all IT requirements, or completion of an appropriate combination of courses, proficiency examinations and/or modules. 

B. Core Requirements
Literature

Goal: Courses in the “Literature” category will foster understanding and appreciation of the aesthetic, cultural, historical, and intellectual aspects of major literary works through critical analysis. Students will identify, analyze, write about, and discuss aspects of theme, plot, central idea, narrative, audience, perspective, figurative language, and the relationship between structure and ideas.

Required: One approved course.

Arts

Goal: Students will develop an understanding of the aesthetic and intellectual components of the arts through either critical analysis of major artistic works or through creative work of their own. Courses in the “Arts” category are intended to give students knowledge and understanding of the arts through critical and/or historical analysis, theory, and/or practice. Arts courses provide distinctive modes of thought, ways of working, and avenues for student achievement, and establish a foundation for ongoing intellectual and artistic development. Some courses will emphasize the development of artistic technique, problem solving and the creative/interdisciplinary process, and others will focus on developing aesthetic sensibility and understanding historical and cultural contexts.

Required: One approved course.

Natural Science

Goal: Courses in this category are intended to provide students with an understanding of natural science. The critical approach of the scientific method, the relation of theory and experiment, the use of quantitative and qualitative information, and the development and elaboration of major ideas in science are addressed.

Required: Two approved science courses; a course offering an overview of the principles of physics, chemistry and life sciences will be one of the two courses required of some students. At least one course will have a laboratory experience.

U.S. History

Goal: This course will enable students to develop an understanding of the institutions and traditions of our society from its founding documents, values and institutions onward to the present. Attention to the processes of historical analysis will be fundamental to the course.

Required: One required course.

Western Civilization

Goal: This course covers the period of western civilization from the Greek and Roman civilizations to the contemporary era. Students will develop awareness and understanding of a major civilization that has influenced thought, culture and politics in the United States and in the world.

Required: One required course.

Global Understanding







   Goal:  Courses in the “Global Understanding” category examine some of the principal global issues and concerns that shape our world today.  After completing a course from this category, students should be able to analyze (that is, identify the causes and consequences of change in) significant global issues.  While some courses may deal with a specific global problem, institution, or issue, others may focus on a specific area or region outside the contemporary Western world by incorporating specific comparisons of several cultures.  All courses in this category help students develop an understanding of global issues as well as an awareness of how these issues are perceived and dealt with in different cultural and historical traditions and, where relevant, by different formal and informal institutions throughout the world.  That is, these courses stress the interconnectedness, difference, and diversity that are central to understanding and operating in a global society.

Required: One approved course.

Social & Behavioral Sciences

Goal:  Courses in this category are intended to provide students with an understanding of the social and behavioral sciences. Students will be engaged in reasoning using the methods of the social and behavioral sciences, including the scientific method, the use of quantitative and qualitative information, and the analysis of empirical observations in relation to theory. The development of major ideas in social science is also addressed in this category.

Required: One approved course.

C. Synthesis Requirement

Synthesis (See Appendix 1. above)

Goal: Students will engage in the connection of meaning and the synthesis of knowledge. Synthesis courses may link issues in the student's major to wider intellectual and community concerns. Other courses might be interdisciplinary. This course may be a capstone course in the major. This component also requires students to demonstrate advanced skills in oral and written communication. This demonstration will build not only on the communication and synthesis experience of the third year, but also on the recurrent attention to these skills in the whole General Education program, from the foundation courses onward.

Required: One approved upper-division course.

English Composition Requirement

The university requires students to complete at least two semesters of English composition. Please see the catalogue section on Academic Policies for specific details.

Writing-Intensive Course Requirement

In addition to English composition and, as part of the university's commitment to literacy in all programs, at least one course in each major has been designated “writing intensive.” Please see the catalogue section on Academic Policies for specific details of this university requirement.  See the description of each major for the specific courses that fulfill this requirement in that major.

