[For possible consideration at future College of Biological Sciences and Mathematical and Physical Sciences Curriculum Committee meetings.]
General Education Curriculum Natural Sciences Requirement: 

What is a biological science course? 

What is a physical science course? 

What is a sequence in the natural sciences? 

What is required of a laboratory component?

Current (2008) BA requirements:

A. Natural Sciences (15 hours)

Select one two-course sequence in either the biological or the physical sciences, and one other course. At least one course must be from the biological sciences and at least one from the physical sciences. At least one course must have a laboratory component.

Current (2008) BS requirements:

A. Natural Sciences (20 hours)

Select one two-course sequence in either the biological or the physical sciences, and two other courses. At least one course must be from the biological sciences and at least one from the physical sciences. At least one of the four courses chosen must have a laboratory component.
Listed below are guidelines from the Arts and Sciences Curriculum Office (in reverse chronological order - 2008, 1994, 1988)
From the Arts and Sciences Curriculum Office; GEC Submission Guidelines (Au 2008):

2. Breadth: A. Natural Science 
Goals:

Natural Science coursework fosters students’ understanding of the principles, theories, and methods of modern science, the relationship between science and technology, the implications of scientific discoveries and the potential of science and technology to address problems of the contemporary world.

Expected Learning Outcomes:
1. Students understand the basic facts, principles, theories and methods of modern science.

2. Students learn key events in the history of science.

3. Students provide examples of the inter-dependence of scientific and technological developments.

4. Students discuss social and philosophical implications of scientific discoveries and understand the potential of science and technology to address problems of the contemporary world.

Courses proposed for this component of the general education curriculum (GEC) should be designed with these goals and expected learning outcomes in mind and considered in terms of their contribution to the requirement as a whole. Courses will be reviewed by the ASC CCI in light of these goals and expected learning outcomes. All GEC courses should be made available to undergraduates with a minimum of prerequisites and not be restricted to majors.
Bachelor of Arts students must take 15 hours, usually three courses.  They must choose a two course sequence and at least one additional course.  At least one course must be in the biological sciences and one course must be in the physical sciences.  At least one course must have a laboratory.

Bachelor of Sciences students must take 20 hours, usually four courses.  They must choose a two course sequence and at least two additional courses.  At least one course must be in the biological sciences and one course must be in the physical sciences.  At least one course must have a laboratory.

Course proposal packets for this category must include the following components:

If a question is not applicable, please provide a short statement indicating why it is not applicable:

1) a GEC Summary Sheet (If you use the Electronic Course Approval [ECA] system to submit a course proposal there is no need to submit this document separately. As of 12/31/08, all course proposals must be submitted through the ECA.)

2) a brief statement identifying which of the general principles of the GEC will be addressed through the course (see ASC Model Curriculum)

3) a rationale which answers the questions below with reference to the syllabus written for faculty review members who are not familiar with your discipline:

a) How do the course goals address the general and specific expected learning outcomes above?

b) How do the assigned readings address the general and specific expected learning outcomes above? (Bibliographic information is sometimes not enough for faculty outside the discipline to determine the content and relevance of texts to a specific course)

c) How do course topics address the general and specific expected learning outcomes above?

d) How do the written assignments address the general and specific expected learning outcomes above?  Specifically explain:

· how students gain significant writing experiences and other related skills involving effective written and oral communication
· how the course includes opportunities for feedback and revision. 

· how students are encouraged to develop information literacy.

e) How will students sharpen communication skills through the preparation of essay exams and papers and through participation in discussions in this course? 

4) a course assessment plan that is designed to show how the course achieves its expected learning outcomes over time (rather than how individual student grades will be assessed.) 
5) a course syllabus (please see ASC Syllabus Template requirements)

6) sample assignments and examinations (optional)

Proposals for Natural Science courses should also address the following questions:
· How do the prerequisites provide an appropriate level of preparation for the proposed course? If there are no prerequisites, please indicate how this is consistent with the proposed level of the course.
· If the course is part of a sequence, what is the relationship between the courses in the sequence that links the two courses together? What do students gain from having taken them as a sequence?
· If the course is being proposed to fulfill the requirement for a course with a laboratory, please describe the type(s) of experiences students will have in the laboratory component of the course.
As stated in the ASC Model Curriculum “… laboratory experiences may range from familiar experimental work to field trips, astronomical observations, or the like.” It also states that the purpose of the laboratory is to “provide concrete experiences of the principles being presented and of the problems of observation, measurement, and proof in the natural sciences.”
From Supplemental Guidelines to the GEC Natural Science Category; approved 1994:



Supplemental Guidelines to the GEC Natural Science Category 


The General Education Curriculum (GEC) adopted by the faculty of the Colleges of the Arts and Sciences on June 8, 1988, lists the following General Learning Objectives for its natural science component:

1. To understand the basic principles and central facts of the physical and biological sciences, and their interrelationships. 

2. To understand when, where, and how the most important principles and facts were discovered, thus understanding the key events in the history of science both as events in human history and as case studies on the methods of science. 

3. To understand the interaction between science and technology. 

4. To understand the social and philosophical implications of major scientific discoveries. 

The following paragraph is a summary of a portion of the GEC adopted on June 8, 1988:

Students can fulfill the natural science requirement by completing one of two options. Students pursuing the Bachelor of Arts (BA) may complete Option 1 or Option 2. Bachelor of Science (BS) students must complete Option 2. For Option 1, the student takes two two-course sequences, one with at least one course from the basic physical sciences and one with at least one course from the basic biological sciences. For Option 2, the student takes five courses, including at least one two-course sequence and at least one course in each of the physical and biological sciences. In Option 1, at least one course must contain an appropriate laboratory component; in Option 2, at least three courses must contain a laboratory.

Guidelines
1. Proposed courses usually deal more effectively with General Learning Objectives (GLO) 1 than with the others. However, course proposers are reminded that this objective is broader than their own discipline. An Option 1 sequence should address as many as practical of the most important principles of ALL of the physical or biological sciences, as the case may be. 
2. A proposal which emphasizes GLO 3 to the exclusion of others appears occasionally, usually in an attempt to acquire GEC approval for some existing course that is part of a technical major. Such proposals are usually rejected. 

3. GLOs 2 and 4 receive inadequate attention in most currently approved courses. Future reviews are likely to press for more attention to these objectives.

4. Sequences in Option 2 are usually composed of courses used to prepare students for science or technical majors. 

5. Individual courses in Option 2 are courses intended primarily for science majors and/or courses which have an appropriate science course as a prerequisite, thus assuring that all students in the course bring some college-level background to it. A course may be both the second course in an Option 1 sequence and an individual course for Option 2. 

6. The reference in Option 1 to a course from the "basic physical sciences" or "basic biological sciences" means a course from the science departments of the College of Mathematical and Physical Sciences or from the College of Biological Sciences, respectively. The other course in an Option 1 sequence may come from another college, such as Engineering; Food, Agricultural, and Environmental Sciences; Human Ecology; or Social and Behavioral Sciences. 

Course proposal checklist
1. The proposal should contain complete information concerning course mechanics, including a syllabus, a reading list, the nature of any laboratory, and testing procedures and weightings. 

2. The proposed course should identify which option it is intended to fill. 

3. A course proposal should give a brief rationale for the level of mathematics used as a prerequisite. Completion of at least the Basic Computational Skills portion of the GEC (placement level R or Mathematics 075) is a prerequisite for most science courses in the GEC. A higher-level math prerequisite may be appropriate, especially in Option 2. 

4. The proposal should identify whether the proposed course is part of a sequence. If it is, then the other course should be identified and the nature of the sequence firmly established. It is not enough to put two courses together. Rather, the second course should depend on the material in the first course. A clear sign of this is if the first course is a prerequisite for the second. If the proposed course has a laboratory and/or discussion sections, then the proposal should clearly establish how the lecture, laboratory, and discussions are integrated, how performance in each is to be tested or evaluated, and what the weighting of the different components will be in the total grade. A proposal for a lecture/laboratory course in which the "laboratory" was a weekly movie and/or for which the laboratory counted only 5% would be unlikely to find favor as satisfying the laboratory component of the GEC requirement. 


Arts and Sciences Curriculum Committee
Approved 05/27/94 

From:  A Model Curriculum Developed by the Special Committee for Undergraduate Curriculum Review in Arts and Sciences and Approved by the Faculty of the Colleges of the Arts and Sciences, June 8, 1988

NATURAL SCIENCE
Natural science is the study of the laws and structure of the material universe, ranging in size from subatomic particles to galaxies, in time from billionths of seconds to billions of years, and in complexity from idealized spheres to ecosystems and beyond. The Interim Report of the Special Committee for Undergraduate Curriculum Review lists among the attributes of the educated person “an understanding of the methods of modern science” and “the effect of science and technology on the natural and social environment.” Two other aspects of science education—history and basic information—are not explicitly mentioned, but may be inferred.

Developments in the natural sciences and in technology over the past century have produced profound changes in knowledge and understanding of the material universe, in means of communication, in social and commercial organization, in philosophy—indeed in almost every aspect of life—on a global scale. While it is possible to exist without knowledge or understanding of modern science and technology, it is dangerous to do so and is hardly the hallmark of an educated person. The University has a responsibility to provide students with insights and understanding about the natural sciences and technology and their relations to life and society. Natural science should be presented not as a collection of isolated facts but as a highly unified and consistent view of the physical world. Attention should be given to the nature of scientific evidence, to the means by which it is obtained, and to the interdependence of experiment and theory. 

GENERAL LEARNING OBJECTIVES 

1. To understand the basic principles and central facts of the physical and biological sciences, and their interrelationships. 

2. To understand when, where, and how the most important principles and facts were discovered, thus understanding the key events in the history of science both as events in human history and as case studies of the methods of science. 

3. To understand the interaction between science and technology. 

4. To understand the social and philosophical implications of major scientific discoveries. 

5. Students can fulfill the general education requirements in natural science by completing one of two options. Students pursuing the B.A. may complete Option 1 or Option 2 below. B.S. students must complete Option 2. 

OPTION 1. The student will complete two 2-course sequences from an approved list. In one of the sequences, at least one course must be from the basic physical sciences; in the other sequence, at least one course must be from the basic biological sciences. At least one course of the four must contain an appropriate laboratory component.

The approved list may contain already existing courses with possible alterations as required for general education. However, new 2-course sequences prepared specifically for this requirement are encouraged. These new sequences could be given within a single department, or they could be shared between two departments within a college or from two different colleges. There is no assumption that such courses will involve team teaching although some faculty may find that desirable. While the specific new courses on this list must await the creative efforts of the faculty proposing them, a few possible examples might be:

A sequence shared between chemistry and biochemistry on the development of life on earth; a sequence shared between chemistry and physics involving quantitative measurements; a chemistry and geology sequence on hazardous waste and the environment; a physics and geography sequence on atmospheric sciences; a physics and engineering sequence in applied physics and technology.

This list of examples is, of course, intended to be illustrative rather than restrictive. In each case, the designers of a course will specify the nature of an appropriate laboratory component, if any. Such laboratory experiences may range from familiar experimental work to field trips, astronomical observation, or the like.*

OPTION 2. The student will complete five courses from an approved list that should include one 2-course sequence, at least one course in basic physical sciences and at least one course in basic biological sciences.

Option 2 is essentially identical to the present requirement for the B.S. degree. At least three of the courses in this option will include a laboratory to provide concrete experiences of the principles being presented and of the problems of observation, measurement, and proof in the natural sciences. Recognizing that knowledge in the natural sciences is especially hierarchical, it is understood that some of these five courses are prerequisite to courses required in natural science majors. This option—which requires students to take courses in both the physical and biological sciences and which assumes appropriate preparation in mathematics—provides a general base for students who then proceed to take more specialized courses in the sciences and will be useful also for pre-medical students.

*The committee notes an interest among some faculty in developing an integrated three quarter sequence in the basic natural sciences. In the event that a proposal for such a sequence materializes and meets goals and quality standards for the natural science requirement, the committee would see this sequence, followed by a fourth course in natural science or technology, as an acceptable method of satisfying the requirements of Option 1.

