SUGGESTED COURSE SYLLABUS 

General Information


CAS/Dept. Of Physics and Astronomy 


AST 183, Life in the Universe


Fall 2004 and every semester thereafter 


3 hours lecture, 3 credit hours 


Koerner, Barlow, Tegler, Eastwood, or Lutz 

Course Prerequisites: None

Course Description

· This course is a multi-disciplinary exploration of modern scientific inquiry into the question of life's origin, evolution, and future place in the universe.  We will investigate the cosmological origin of life's chemical building blocks together with planetary influences on its biogenesis, evolution, and range of habitable environments. Additional studies of  the technological search for extra-terrestrial life in the solar system and beyond will focus on spacecraft missions to Mars and Europa, together with NASA technologies currently being designed  to search for life on planets around nearby stars. Twin thematic focuses are Environmental Consciousness, and Technology and Its Impact.  This course is a liberal studies course in the Science/Applied Science distribution block.  It will address several essential skills (creative thinking,  critical reading, and ethical reasoning) and will pay particular attention through assessment to critical thinking, quantitative analysis, use of technology, and scientific inquiry. 

Course Objectives

· Students will be able to discriminate between scientific and pseudo-scientific claims about evidence for extra-terrestrial life (scientific inquiry, critical reading)

· Students will be able to identify the principal astrophysical events which contributed to the origin and evolution of life on Earth and use this information to make conclusions about the likelihood of extra-terrestrial life  (creative thinking, critical thinking, quantitative analysis, and scientific inquiry)
· Students will be able to describe the key elements of  life's interaction with the planetary environment (Environmental Consciousness, scientific inquiry, critical thinking quantitative analysis)
· Students will be able to make predictions about the likelihood of extra-terrestrial intelligent life, based on understanding of key evolutionary events that led to its appearance on earth (scientific inquiry, creative thinking, critical thinking, and quantitative reasoning)
· Students will be able to identify the technological challenges posed by space travel between the planets and between stellar systems (Technology and its Impact, quantitative reasoning, critical thinking) 
Students will define and criticize ethical issues in the debate about how to respond to contact with hypothetical extra-terrestrial species, based partly on knowledge of historical inter-cultural exchanges among humans (ethical reasoning, creative thinking)
Course structure/approach

      This class is primarily a lecture class (optional proposed lab is AST 184L).  In-class small-   
      group tutorial activities will also be included and scheduled in response to class need.

Textbook and required materials

      Life in the Universe, by Bennett, Shostak, & Jakosky, ISBN 0-8053-8577-0, Addison-Wesley

Recommended optional materials/references

      Here Be Dragons: The Scientific Quest for Extraterrestrial Life, by Koerner & LeVay,  

      Oxford University Press

Course outline and approximate schedule of topics

1) Philosophical Foundations of Astrobiology

2) Origin of the Universe and First Elements

3) Stars: Formation, evolution, and nucleosynthesis

4) Origin of planets and organically important compounds

5) Chemical nature of Life

6) Geological History of Life on Earth

7) Searching for Life in the Solar System

8) Habitable Environments on Mars and Europa

9) The Nature and Evolution of Habitability

10) The search for habitable worlds

11) The search for extra-terrestrial intelligence

12) Interstellar travel and the Fermi Paradox

13) Contact – Implications of the Search and discovery 

Evaluation methods and deadlines

       Assessment of Outcomes
· Homework Achievement of the learning objectives listed above will be assessed in two mid-term exams (100 points each), one final exam (200 points), weekly homework problems (200 points), and participation in tutorial discussion groups (100 points). Exams may include true/false, fill-in-the-blank, and mini-essay questions. Questions will be structured to evaluate your understanding of the concepts presented in the course. Homework will focus more on quantitative  reasoning skills.

· Students will desmonstrate effective oral communication skills by participating in small group discussions aimed at making inferences from the lecture material. groups will be required to present their conclusions to the class in an articulate well-reasoned argument.

Learning Portfolio

· Homework and Web Materials from the course and essential skills acquired may be included in each Learning Portfolio at the end of the course.  Materials may include temporal or spatial data interpretation and analysis together with  and .  Self-assessments may include reflective essays, self evaluations, or annotated descriptions of skills learned or acquired.

· Assignments – Regular homework will focus on quantitative understanding of key principles and will require some mathematics at the level of college algebra  

· Examinations – Exams will focus on qualitative understanding of the physical principles that define the relationship between life and the cosmos

· Grading system – Mid-terms and Final will be graded on a curve. Class participation and homework will be graded on a percentage system as follows:  A 90-100%; B 80-89%; C 70-79%; D 60-69%; and F 0-59%. Letter grades will be averaged for all exams and assign- ments and will be averaged with a typical grade point scale,  weighted by the point system above. 
Course Policy

Making Up Missed Assignments/Tests: 

No make-ups will be given for missed in-class activities.  Regular homework assignments will be accepted late, but with points deducted for each working day that the assignment is late. Make-up exams will only be given for NAU institutional reasons - hospitalization, field trips in other classes, athletic events in which you are participating, etc.  Written documentation must be supplied before the exam  No makeups for the final exam – students must be present during the regularly-scheduled final exam period and take the exam then.

Attendance:  

Students are expected to attend class regularly and participate in class activities and discussions. Previously unannounced In-class activites will be the basis on which attendance is monitored for the purpose of grading.

Statement on plagiarism and cheating

Professional and ethical behavior are required.. Plagiarism, or any form of cheating, violates this principle and will not be tolerated.  The University regards acts of academic dishonesty as very serious offenses. Students charged with academic dishonesty are subject to the Arizona Board of Regents Code of Conduct and Procedures established by NAU.

University policies (not necessary to attach for the Liberal Studies Council)

See Policy Statements at   www.physics.nau.edu/COURSES/POLICY/policy.html.   

