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I. GENERAL DESCRIPTION
A. Dates

B. Department
C. Course Number
D. Course Title
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Last Update: June 1999
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II. COURSE SPECIFICS
A. Hours Three (3) lecture hours weekly
B. Units 3
C. Prerequisites None

Corequisites None
Advisories None

D. Course Justification
Introduces students to methods applied to critical analysis ofthe evolution of the
universe and its components, including large-scale structure, galaxies, stars,
planets, and life.

E. Field Trips None
F. Method ofGrading Letter
G. Repeatability 0

III. CATALOG DESCRIPTION
Motion, gravity, light, and particles as applicable to astronomy. The origin, evolution,
and final state of our physical universe. Formation, evolution, and properties ofour
galaxy and other galaxies, the sun and other stars, and our solar system. Extrasolar
planets and the possibility of life elsewhere in the universe. Emphasis is on the
development of the cosmos and its components.

IV. OBJECTIVES
Upon completing this course a student will be able to:
A. Describe the universe and its major components
B. Explain the roles of the fundamental particles and forces in the universe and how they

interact
C. Discuss the structure, origin, evolution, and possible final states of the universe, and

astronomical objects and processes with a cosmological perspective
D. Interpret and analyze astrophysical theories of the origin and evolution of the physical

universe on the cosmological, galactic, stellar, and planetary levels
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E. Explain areas of research in astronomy and astrophysics, and identify major
phenomena that remahl qq~tisf~~prily r~solved

F. Apply the scientific method to examine hypotheses
G. Analyze magazine, newspaper, and internet articles that pertain to astronomy

V. CONTENT
A. Overview and Fundamentals

1. Definition ofbasic astronomical terms and scientific notation
2. General structUre ana Oistance scales in the universe
3. Fundamental forces and particles
4. Electromagnetic spectrum

B. Cosmology and Galaxies
1. Observational and theoretical evolution of the universe
2. Cosmological models and tests thereof
3. Observational characteristics ofgalaxies
4. Theoretical models ofgalactic evolution
5. Our Milky Way Galaxy

C. Stars and Stellar Systems
1. Fundamental stellar characteristics
2. General properties of stellar populations
3. Stellar processes

a. Nucleosynthesis
b. Thermonuclear reactions
c. Hydrodynamic equilibrium

4. Stellar formation, evolution, and endpoints
5. Our star: the Sun

D. Planets and Life
1. Theories of the origin ofplanetary systems
2. Characteristics ofextrasolar planets
3. Our solar system
4. Likelihood of life beyond our solar system

VI. INSTRUCTIONAL METHODOLOGY
A. Assignments

1. Homework, quizzes, reading assignments, which may include objective, short
answer, and short essay questions pertaining to course content.

2. Practical assignments or projects related to astronomy.
3. Optional observing sessions at the CCSF Observatory.

B. Evaluation
1. Tests: Objective, short answer, and short essay test questions designed to

measure student comprehension of fundamental principles and concepts.
(Conceptual reasoning and critical thinking pertaining to course objectives
is stressed)

2. Completion ofhomework assignments, quizzes, and projects
3. Response to class discussion and participation in related astronomy activities
4. Final examination: May include objective, short answer, and short essay
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questions
5. Final project ifrequired

C. Textbooks, instructional facilities, and other instructional material
1. Textbooks

a. Freedman, Roger & William Kaufinann III. Universe, 6th Ed. W.H.
Freeman, New York, 2001

b. Bennett, Jeffrey, Megan Donahue, Nicholas Schneider, & Mark Voit.
The Cosmic Perspective, 3rd Ed. Pearson Education, New York, 2004

2. Multimedia presentations
3. Internet astronomy websites
4. Library scientific reference materials
5. CCSF Astronomy Department observatory and planetarium

VII. TITLE 5 CLASSIFICATION
CreditlDegree Applicable: meets all standards of Title 5, Section 55002(a).
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TECHNOLOGY-MEDIATED COURSE PROPOSAL
COURSE OUTLINE ADDENDUM

1. GENERAL DESCRIPTION

A. Dates
B. Department
C. Course Number
D. Course Title
E. Course Outline Preparer

F. Department Chairperson

G. Dean

H. Mode

September 2006
Astronomy
ASTR I
Cosmic Evolution
Claia Bryja , / I
LancelotL. Kao~~
Chi Wing Tsao rJ_V_iJ_··...;;.&J---:-frt_·} _

Online

II. TMI COURSE JUSTIFICATION

A. How is this course particularly suited to being offered as online course?

This course is a technologically updated version ofthe ASTR I telecourse offering, with
the eventual goal of entirely replacing the telecourse version.

Astronomy is a fascinating yet challenging subject for students. The fascination and
sense of awe and wonder that the subject evokes attract large numbers of students to
introductory astronomy classes, including a notably high proportion of non-traditional
students seeking self-enrichment. Such non-traditional students take online courses in
disproportionate numbers compared to traditional lecture classes.

Achieving proper conceptual understanding of the material requires spending much time
reflecting on the content of reading and lecture, conducting thorough, self-disciplined
reviews ofthe material, and working homework problems to check that understanding
has been achieved. Learning astronomy in the classroom vs. in an online course has
various advantages and disadvantages. The primary advantage of an online course is that
the students who enroll in such course fully expect to spend a significant amount of time
in home study and review, and they are often more motivated to do so; while students
who attend regular lecture courses often neglect to put in the necessary time.

Mathematics is difficult to include in a telecourse setting because students who struggle
with their math skills lack an instructor to show them the proper methods. Thus, a
student's math skills and comfort with math must be assumed to be good as a
prerequisite. If they are not good, then a student is much less likely to have a successful
ASTR I telecourse experience. However, a web based course can make use of WebCT
to perform and tutor students in the simple mathematical operations that are part of the
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ASTR 1 content. Therefore, the Astronomy Department feels that an online version of
ASTR 1 is a more practical and better choice than a telecourse format.

B. How does this course help meet the goals of the:

1. College

ASTR-1 meets Area C of the college graduation requirements, and is transferable
to all campuses in the California State University system and the University of
California system. It applies to IGETC Area 5, Physical Science requirement.
Furthermore, one primary goal of CCSF is to serve students who are unable to
attend other colleges and universities for reasons related to their financial status or
personal time schedules. Online courses allow students who are employed part
time or full-time to have access to classes that would normally be impossible for
them to attend.

2. Department

Teaching astronomy has as its primary objectives: broadening the mind,
providing perspective, developing critical thinking and analytical reasoning skills,
and encouraging an interest in life-long learning. All members of the Astronomy
Department seek contact with as many students as possible to achieve these
objectives. Online courses allow the department to engage more students.

3. Program

The Astronomy Department wishes to attract as many students as possible into its
academic program and to programs such as astronomy mentoring and service
learning. Students whose interests in astronomy are deepened by their experience
with an online course may boost the enrollment of the variety of related courses
also available. Many of our best program students began by taking ASTR 1.

III. INSTRUCTIONAL DELIVERY

A. What methods of delivery will be used to offer this course?

Already in use for the ASTR 1 telecourse is the 26 installment video-lecture series
"Universe: the Infinite Frontier." These videos will continue to be used and publicly
broadcast for the ASTR 14 telecourse, and they will remain a useful and important
supplement to this online version ofASTR 1 course. Online delivery and viewing of the
DVD version of the lecture series may be possible for many students.

B. What methods will be used to communicate between instructor and students?

The primary means of communication will be web based student/instructor discussions.
Additionally, alternative arrangements for regular contact may be made according to
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State Distance Education Regulations and Guidelines. These include supplemental
seminar or study sessions, field trips, library workshops, telephone contact,
correspondence, voice mail, email, or other activities.

C. How many hours per week are students expected to use the specified technology?

Students will be expected to spend three to six hours per week interacting online with the
instructor and with each other, working on homework assignments, and completing web
based research projects. (Additional time offline is required to read and study the
textbook and to view lecture videos.)

D. How will instructor and student contact be maintained, including the frequency of
contact?

Please refer to the answer to part B above. The frequency of contact will vary from
student to student, but will ideally be more often than once per week.

IV. INSTRUCTIONAL METHODOLOGY

A. Assignments
1. Homework, reading assignments, and on-line research projects
2. Optional observing sessions
3. Optional activities in observatories, planetaria, and astronomy centers

B. Evaluation
1. Tests: Objective and short answer test questions designed to measure student

comprehension of fundamental principles and concepts
2. Completion of assignments & projects
3. Participation in optional extra credit projects and activities
4. Mid-term and final examination: may include objective and short answer

questions

C. Evaluation (Test and Exam) Protocols

1. Homework assignments are, by nature, very similar to short, open-book, take
home examinations. Assignments will be web based.

2. The mid-term and final examinations will be administered in a proctored
setting. The instructor(s) may choose which references, if any, are permitted.
The time limit for each examination shall not exceed two hours.

D. Textbooks and Instructional Materials
1. Textbook(s) such as:

Bennett, Jeffrey, Megan Donahue, Nicholas Schneider, & Mark Voit. The
Cosmic Perspective, 4th Ed. Pearson Education, New York, 2006

2. Astronomically related websites
3. Scientific library reference materials
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