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II. DISTANCE EDUCATION JUSTIFICATION
A hybrid format of this course will incorporate a maximulll of24 hours in face-to-face

meetings throughom the semester. These face-to-face sessions will provide sltldents the
opportunity to get direct fecdback on their conceptual and mathematical understanding to
datc. Additionally, the facc-to-face sessions will introduce course material in ncw ways that
the online environmcnt does not do wcll, thercby providing students with multiple learning
opportunities that may fit their different styles.

The online portion of this course will have a large body of online quizzes that will allow
students to get immediate feedback as a practice of their understanding of course materials in
preparation for thc exams. Students will bc required to make regular individual postings to
online discussion forums us responscs to evaluative, sometimes open-ended questions and to
respond to other student's postings, which will promote their interactivity and enhance thcir
critical thinking level skills. Also, the anonymity of the online format will bcneflt those
students who rarely intcract within a face-to-face cnvironment allowing each to let their
inner-gcek out as they delve into thc topics. Persistcntly difficult conceptual ideas can be
immediatcly illustrated via links to websites and embcdded multimedia coment that the
student will be able to access as oftcn as necessary throughout the course to facilitate
learning. The online environment allows quick and easy access to an astronomical amount of
visualization tools that are alrcady existent on the Internet for astronomy.

Since the Internet is a fantastic mcdium to view thousands of astronomical multimedia
content easily, the students will have the opportunity to discover an appreciation for the
beauty in science. Students will engage in internet journal searches and analyses of articles
to connect the scicntific content to thc real world by examining topics such as the solar
contributions to the global warming discussions, the lessons that could be learned by
returning to the moon, and the possible mechanisms by which life as we know it came to be.
These types of activities arc intendcd to promote science and tcchnologicalliteracy and
create a population of informed citizens who can competently discuss global issues.

III. INSTRUCTIONAL DELIVERY
A. Use of Technology. Check the technology(ies) that students will use as an alternate to

classroom instruction
IZ] Online Learning Managemcnt Systcm
D Televised Instruction



o Other:
B. Student-Instructor Contact

1. Check the modes that students will be able to use ask the instructor questions
~ Email
~ Online discussion boards or other asynchronous communication
o Online chat or other synchronous communication
~ Telephone
IBJ Face to face meetings
o Other:

2. Check the modes the instructor will use to prompt for student contact
IBJ Email
~ Online discussion boards or other asynchronous communication
o Online chat or other synchronous communication
o Telephone
~ Face to face meetings
o Other:

3. Please provide details on 1 and 2 above. Be sure to include the frequency of student
instructor contact.

Throughout the semester there will be periodic face-to-face meetings not to
exceed 24 hours and should be held in bi-weekly to monthly intervals. Two of these
face-to-face meetings will be held for the orientation at the beginning and for the
midterm exam near the middle of the semester. The final exam will also be face-to
face but not part of the 24 hours.

The students will be able to contact the instructor remotely via email, discussion
forums and telephone as often as needed. The students will be required to submit
answers to the discussion forum at least twice weekly as they post their individual
responses and reply to other student comments. The students will be strongly
encouraged to post general questions to the discussion forum rather than email the
instructor directly as their question may be of potential benefit to the class as a whole.
The students will be required to submit written work remotely through the online
environment. In general, the students will be tasked with interacting remotely a
minimum of 24 hours throughout the semester.

The instructor will check email, discussion forums and voicemails at least twice
weekly responding to student questions and concerns. The instructor will provide
feedback after each assignment, whether it is individually (via email) or en masse (via
discussion forum) will depend upon the assignment and the type of feedback. The
instructor will prompt a student for participation within the course via individual
email after one week's absence in the online environment. The instructor will prompt
for participation by posting a discussion board item at least once per week. In general,
the instructor will be responsible for prompting each student for remote contact a
minimum of24 hours throughout the semester.

IV. INSTRUCTIONAL METHODOLOGY
A. Assignments

1. Reading online course content materials
2. Reading textbook materials



3. Response postings to critical thinking level questions on the online discussion forums
on topics such as the possibilities of life elsewhere in the solar system, the origins of
the solar system, and a comparative analysis of the major planets

4. Interaction postings on the online discussion forums responding to other student
members' commentary to promote cooperation and develop the ability to expand a
conversation on similar such topics

5. Short written analyses of astronomical news items on topics such as recent
discoveries, new explanations of previously known material, and new telescope
and/or spacecraft designs for planetary exploration

6. Problem solving exercises involving calculations on topics such as Newton's Laws,
Kepler's Laws, conversion of units, Wein's Law, and Stefan-Boltzmann's Law

7. Summative, speculative, and/or open-ended exercises on such topics as postulating
what the solar system would look like if the origin process happened all over again,
speculating on the possibilities of life in the universe and what would be the requisite
conditions, and outlining the solar system's formation process

8. Short written summaries of participation in activities at planetaria, observatories,
and/or science museums as a means to experience science in a different format from
the course (optional)

B. Evaluation and Modes
1. Remote response postings as described above based on the quality of necessary

demonstrated levels of analysis, synthesis and evaluation of questions posed
2. Remote interaction postings as described above based on frequency and the ability of

their commentary to expand the conversation in an astronomically relevant and
meaningful way

3. Remote, short written analyses of news items as described above based on relevancy
to course materials, and demonstration of various abilities including summarization
and explanation using appropriate terminology, evaluation and subsequent integration
into an appropriate framework relative to course content, and the exposition of one's
own ability to grasp the content of the news item

4. Remote and/or in-person problem solving exercises as described above based on
ability to choose the appropriate calculation method, use it properly and accurately
calculate an answer

5. Remote and/or in-person summative, speculative, or open-ended exercises as
described above based on demonstration ofvarious abilities including encapsulation
of information in concise and accurate ways, and investigation of the details and
ramifications of speculative or open-ended questions appropriately using the
scientific method

6. Remote quizzes on such topics as the chemical compositions, atmospheric
constituents, and energy processes of planets, based on accuracy, use of appropriate
terminology, and the level of logical reasoning to determine answers

7. In-person midterm and final exams on such topics as our Moon's impact crater
history, the comparison of Earth with the other solar system planets, Kepler's third
law of planetary motion, and the likelihood of intelligent life elsewhere in the
universe based upon demonstration of the comprehension of fundamental principles
and concepts, use of computational methods for deriving solutions, and application
and quality of critical thinking abilities



8. Remote short written summaries of participation in activities at such locations as
planetaria, observatories and science museums detailing experience and knowledge
gained by attendance (optional)

C. Articulation
o This course does not articulate with any courses at a four-year school.
~ This course articulates with one or more courses at a four-year school. The

department has discussed the impact of a distance education mode with the
Articulation Officer.

D. Distance Evaluation Integrity
The in-person assessments will verify the student's knowledge of the topics covered
in the remote activities and assessments and will be examined for inter- and intra
personal dishonesty in the traditional fashion. Any remote response postings and
problem solving exercises will be detailed enough to reduce fraudulent responses and
set to ensure that each student provides an original response before reading other
responses to reduce collusion. The remote short written analyses will be compared
against each other for collusion, and selectively checked for plagiarism via various
web resources. To reduce inter- and intra-personal dishonesty the remote quizzes will
randomly select questions from a pooled set. The pooled sets include questions that
are similar in concept and degree of difficulty. Additionally, all remote quizzes will
be timed appropriately and presented in a secure window such that collusion and
individual fraud would be difficult. Remotely submitted, optional written analyses of
participation in out-of-course excursions will be verified with mailed-in receipts of
admission, or where unavailable, by verification of the written analyses content
against the planetarium, observatory or science museum's website.

E. Textbook and other Instructional Materials
I. Seeds, Michael A. The Solar System, 7th Ed. Brooks/Cole Cengage, Florence KY,

2011
2. Fraknoi, Morrison & Wolff: Voyages to the Planets, 3rd Ed. Brooks/Cole Cengage,

Florence KY, 2004
3. Astronomically related websites such as

a. Sloan Digital Sky Survey
b. NASA's Solar System Exploration
c. Astronomy Picture of the Day
d. Hubble Heritage
e. Students for the Exploration and Development of Space
f. Astronomical Society of the Pacific

4. Videos such as
a. Carl Sagan's Cosmos, 1980
b. 95 Worlds and Counting, 2000, Discovery Channel
c. BBC's The Planets, 1999, BBC TV
d. Universe, Our Solar System, 2007, History Channel

5. Magazine resources such as
a. Astronomy
b. Discovery
c. Science
d. Scientific American



~
\

e. Nature
f. Sky & Telescope

6. CCSF Astronomy Department's observatory and planetarium
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III. CATALOG DESCRIPTION
An introduction to the modem study ofplanetary astronomy and the possibilities of
extraterrestrial life. Emphasis on the characteristics of the Solar System's planets,
analysis of their life-support possibilities. Examination ofplanetary system's origins and
characteristics. Modem methods of planetary exploration and analysis of the challenges
of interplanetary and interstellar travel and communication.

IV. MAJOR LEARNING OUTCOMES
Upon completing this course a student will be able to:
A. Discuss the history and methods ofobserving planets
B. Explain the roles of stars in producing the chemical constituents of planets
C. Outline major theories of the origin and evolution of the Sun and its family of planets
D. Describe the major particles and forces that control planetary evolution and structure
E. Compare and contrast the characteristics, formation, and evolution of planets of

different masses and compositions
F. Identify the major structural, surface and atmospheric characteristics of the solar

system's planets and their respective satellites
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Estimate how likely it is that other stars were/are formed with planetary systems,
based on current theories of stellar and planetary evolution
Compare and contrast the various energy-producing processes on planets as they
relate to the formation and existence of life as we know it
Assess the likelihood that a planet (real or hypothetical) could sustain life as we know
it, based on current astrobiological theory and experimentation
Discuss modern planetary astronomy research techniques

V. CONTENT
A. Overview and fundamentals

I. The scientific method as a process for gaining knowledge
2. Basic astronomical terms
3. Metric System ofunits
4. Astronomical distance scales
5. Scientific mathematical notation (powers often)
6. Fundamental forces, particles, energy, electromagnetic spectrum and

applicable physics
B. Solar system observation

1. Historical perspective
2. Elementary orbital mechanics
3. Solar system research techniques including radar and direct exploration
4. Physical characteristics of the solar system's components including planets,

satellites, asteroids and comets
5. Physical characteristics of the Sun and nuclear processes

C. The changing solar system
1. Major theories of the origin and evolution of the solar system
2. Evolution ofplanetary atmospheres and geology
3. Atmospheric and geological changes effects on a planet's life-bearing

potential
D. Other stellar systems and their life-bearing potential

1. How probable life is in the universe
2. Methods used for the detection ofextra-solar planets
3. Analysis of extra-solar planets' potential ofsupporting life
4. Speculation ofextraterrestrial life's requirements for communication
5. Propose methods ofdetecting intelligent life, and determine feasibility

VI. INSTRUCTIONAL METHODOLOGY
A. Assignments

I. In-class assignments such as:
a. Evaluation of a planet's life-bearing capabilities based on current theories
b. Description of the formation of the solar system
c. Discussion of current technology and proposition ofnext-generation

technology necessary to detect other earth-like planets
d. Compare and contrast the nine major planets
e. Group-based assessments

2. Out-of-class assignments such as:
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VII.

a. Evaluation of relevant news articles
b. Reading assignments from the text
c. Group-based projects
d. Short research papers
e. Homework papers

3. Optionalobserving sessions at the CCSF Observatory
4. Optional field trips to local astronomical/ space-related centers

B. Evaluation
1. Participation in and response to in-class discussions and assignments where

conceptual reasoning and critical thinking pertaining to course learning
outcomes is stressed

2. Completion ofout-of-class assignments such as; homework, reading, projects,
and news evaluations

3. In-class final examination on such topics as planetary characteristics, origin
theories, geological and atmospheric changes on local and global scales,
possibilities of interplanetary travel

4. Final project if required
5. Optional participation in off-campus and on-campus astronomy activities

C. Textbooks, instructional material, and other instructional facilities
I. Textbook(s): Seeds, The Solar System - 51h Edition, Thomson Brooks/Cole,

Belmont, 2007
2. Multimedia presentations
3. Astronomical websites
4. Science-related library reference materials
5. CCSF Astronomy Department observatory and planetarium
6. Optional public astronomical and/or scientific facilities

TITLE 5 CLASSIFICATION
CreditlDegree Applicable (meets all standards ofTitle 5, Section 55002(a».
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