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Course Proposal Submitted to the Curriculum Committee of the College of Science

1. COURSE NUMBER AND TITLE: Astronomy 115:  Finding New Worlds
Course Prerequisites: None
Catalog Description: Topics include the search for planets outside the solar system, and new developments in the theory of solar system formation with an emphasis on student-led investigation using public data sources.

Fulfills general education requirement in natural science (lab).

2. COURSE JUSTIFICATION:
Course Objectives: Designed to meet newly revised course objectives for general education natural science.  Would be taught in integrated fashion with lecturer, graduate assistant and undergraduate learning assistants collaborating in instruction in both lecture and labs.
Course Necessity: Need for moderately large courses that allow for hands-on experiences and investigations in a laboratory setting for students who are not science majors.  
Course Relationship to Existing Programs: Would add another option in general education science, in this case a course focused on a topic of great interest that can explicitly incorporate the revised learning goals for natural science.
Course Relationship to Existing Courses: This would be the only general education astronomy course with a fully integrated lecture and lab for 4 credits taught in a modified studio style and addressing a contemporary topic.  It would be an option in astronomy equivalent to taking either  ASTRO 111, 112, or ASTRO 113 and 114.
3. APPROVAL HISTORY:

4. SCHEDULING AND PROPOSED INSTRUCTORS: 
Semester of Initial Offering:
Spring 2013
Proposed Instructors:

Rebecca Ericson or Jessica Rosenberg

5. TENTATIVE SYLLABUS: See attached.
Astronomy 115:  Finding New Worlds:
The search for planets orbiting other stars
Lecture:  Day     Time TBA
Lab:  Days and Times TBA
Building and Room TBA
Instructor:  Dr. Rebecca J. Ericson


301 Planetary Hall


703-993-4588


rericso1@gmu.edu
Office hours: TBA

TA:  TBA

Learning  Assistants: TBA

Classmates:
Please get the names and contact information from at least two classmates.  During the semester you may want to form a study group, or call on each other to get information about material missed if you couldn’t attend class.
Name_____________________________________Contact Information___________________________

Name_____________________________________Contact Information___________________________

This is a general education course that fulfills the requirements for 4 credits of natural science with lab.

Required Texts:  

Davis, P. (2010) The eerie silence, Boston:Mariner.

Jayawardhana, R.  (2011).  Strange new worlds: The search for alien planets, Princeton, NJ, Princeton University Press.  

Casoli, F. & Encrenaz, T. (2007).  The new worlds: Extrasolar planets.  Chichester, UK: Springer.
Course Structure 

This course is a combined lecture/laboratory taught in a modified studio style.  Although meeting times are designated as lecture or lab, activities in one complement those in the other.  For example, a lecture class might be devoted to activities that will be used that week in lab, while lab results may be the topic for discussion and in-class work in lecture.  

Graded assignments will be collected most days in both lecture and lab.
Content:  

The course will cover three main questions: How do astronomers find planets around other stars? How do solar systems form? and How can we study these distant worlds to look for life?
Until a little over a decade ago planets were known to exist around exactly one star, our sun. Since then hundreds of planets have been identified around other stars opening up an entirely new field dedicated to studying and understanding these alien worlds. Now as we send probes to the other worlds in our own solar system we also use telescopes to explore these much more distant worlds. In both cases one of the questions we continue to ask is whether there is life elsewhere in the universe.

The course will begin with the study of our own solar system and the theory of how it formed. The planets in our solar system help us understand what observe around other stars in our galaxy.  We will examine the techniques used to find planets orbiting other stars and how the information gathered about these systems is being used to understand how planetary systems form. We will also examine the implications of finding planets like our own and what we look for in the search for life on these distant worlds.

This course makes use of lectures, labs, and other activities that will be woven together throughout the class meeting. You will get hands-on practice working with astronomical data, and you will have the opportunity to read and evaluate scientific claims made in research papers.

Goals:

Using the topic of extrasolar planets, this course is designed to help you understand the ways of thought that go into scientific reasoning and making science claims.  The course will help you think about contributions science makes to society, as well as how society has an influence on science.  While the information in the class should be interesting and should arouse your curiosity, the long term value we hope you will gain is confidence in your ability to understand what is happening in current science efforts and to learn more on your own about the important science issues that you will face over your lifetime.  It is important to have citizens capable and willing to make decisions related to science and technology, and to do that well you will need to know how to gather and interpret relevant data.  

In addition, some of the tools and techniques of science, as well as the ways of thinking that underlie science investigations, are useful in other areas of life.  Understanding scale and proportionality, being able to read and interpret graphs and charts, as well as being able to construct them, and being able to evaluate a prediction or hypothesis based on collected evidence is valuable for nearly all professions.
Grading:

Your grade will be based on work done in lecture and lab.

	
	Percent of course grade

	Weekly lab reports
	25 x 1
	25

	Three exams
	15 x 3
	45

	Project
	20
	20

	Lecture activities
	10 
	10

	Total
	100 percent
	100


Lab reports:

These will not generally be formal lab reports, but you will hand something in to show progress in activities done in the lab sections each week.  Lab exercises are worth 100 points a week and may have multiple parts.  The weekly grades will be averaged and the average will be weighed as shown in the table above.

Exams:

Two exams are given in the College of Science testing center in Science and Tech I.  Each exam may be taken over a testing period several days long.  There are no make-up exams, you must take the test during the scheduled period.  Please consult the testing center hours and policies as you prepare for taking the exam.  Information about hours and policies is here:

http://ttc.gmu.edu/
The final exam will be given on the specified date for the lecture portion of the class and will be comprehensive.  It cannot be rescheduled.
Presentations:

The culmination of the course will be a project involving searching for a planet using the GMU telescope.  The project will require an in-class presentation as well as a short paper.

Lecture Activities:  

Attendance at both lecture and lab is a key part of learning in this class and points are awarded for attendance. At a minimum you will turn in a “minute paper” reflecting on the class during each lecture period, but during most lecture classes there will be a group activity or personal response that will be collected.  Some of these will be graded, others will be used to assign attendance points.  Total points for the semester are variable, some assignments are worth more than others.  Points earned divided by points possible will give a percentage that then will be weighted as shown in the table above.  

Weighted values are added and a letter grade is assigned on percentage as follows:

	Letter Grade
	percentage

	A+
	97-100

	A
	93-96.9

	A-
	90-92.9

	B+
	87-89.9

	B
	83-86.9

	B-
	80-82.9

	C+
	75-79.9

	C
	70-74.9

	C-
	67-69.9

	D
	60-66.9

	F
	below 60


Policies

Academic integrity:

As in many classes, a number of projects in this class are designed to be completed within your study group. With collaborative work, names of all the participants should appear on the work. Collaborative projects may be divided up so that individual group members complete portions of the whole, provided that group members take sufficient steps to ensure that the pieces conceptually fit together in the end product.  Other projects are designed to be undertaken independently. In the latter case, you may discuss your ideas with others and conference with peers on drafts of the work; however, it is not appropriate to give your paper to someone else to revise. You are responsible for making certain that there is no question that the work you hand in is your own. If only your name appears on an assignment, your professor has the right to expect that you have done the work yourself, fully and independently. GMU is an Honor Code university; please see the Office for Academic Integrity for a full description of the code and the honor committee process.
Students with disabilities:
If you have a learning or physical difference that may affect your academic work, you will need to furnish appropriate documentation to the Office for Disability Services. If you qualify for accommodation, the ODS staff will give you a form detailing appropriate accommodations for your instructor.  Please take the initiative to discuss accommodation with me at the beginning of the semester and as needed during the term. Because of the range of learning differences, I need to learn from you the most effective ways to assist you. If you have contacted the Center for Disability Services and are waiting to hear from a counselor, please tell me.
Technology Policies:
The syllabus and other course materials will be posted on Blackboard. Many of your assignments will also be submitted on Blackboard.  Be sure you can access the course and check it regularly. 
To protect your privacy you must use your Mason Live account to communicate with the instructor, TA and LAs for this course.  See http://masonlive.gmu.edu for more information.
Laptops and other electronic devices may be used in both the lecture and lab portion of the course, but only for course related work.  Points for the work in class will be deducted from your score if you use phones, laptops, tablet computers, etc. for non-course related work.  Courtesy to classmates and instructors means you should restrict private conversations and non-class related use of technology to breaks and time before and after class.
Student resources
Additional resources for students include resources listed here:
http://cte.gmu.edu/Working_with_students/student_resources.html
Please do not hesitate to ask for help with issues related to this class.  We want to help you learn and can direct you  to campus resources that will  help with issues like writing and math improvement, use of library resources and technology.

Tentative Course Schedule – Note that assignments and topics may shift slightly as the semester progresses.   Changes will be posted on Blackboard as necessary.
	Week
	Unit
	Main topic
	In-class activities
	Lab activity

	1
	Unit 1: Background on stars and planets
	Weird worlds – planets orbiting other stars – overview of the kinds of planets discovered and what they may be like.
	Assessment of background knowledge

How do we know in science?  

Discussion – Why do we care? Human desire to explore.

Goals expectations – what do they expect from class
	Collect statistics on planet types and on stars which have identified planets

Exercise will expose students to what kinds of planets are there – “observational” exercise using current data.

	2
	
	More weird worlds – a look at our own solar system

Focus on Earth as the strangest of all
	Compare planets – Build charts for comparative planetology 

Size and scale – 2 inch universe

Big Moons and Small planets (space math) 
	Where are we?  Starry night and the planets lab- current position of planets. Orienting students in space and time

Identify regions where planets are being found

	3
	
	What IS a planet?  How are planets different from stars
	Solar system “gallery walk” students will compare mass, density, distance, etc. for planets in our solar system

Kepler – The hunt for earth-like planets (space math)
	Build solar system models, using parameters to get a sense of the scale of the solar system and looking for regularities in order to begin thinking about the question of how it came to be.

	4
	
	Theory of planet formation – how are stars and planets different.


	Testing theory with our own solar system

Using data and patterns uncovered in lab and exceptions as evidence to support, or challenge,  the current theory of solar system formation.

Looking at star formation and stellar differences and similarities
	H-R diagram lab – SDSS or CLEA – not all stars are alike.

	Test one – Testing center

	5
	Unit 2:  Planet detection
	Target stars – criteria for looking for planets
	Developing ideas about where to look, are some stars more likely to have planets than others?  How do astronomers look for planets? 

Science 101 discussion of finding new planets orbiting the Sun
	Seeing planets close to home:  Eclipsing binary stars UNL and/or Transit of Mercury CLEA

Doppler shift and light curve discussion



	6
	
	Finding planets orbiting other stars
	Methods of finding planets - 

Kepler’s first look at transiting planets exercise (Space math)

Learning to read scientific writing exercise – compare primary research paper and the same topic as covered in the popular press and possibly audio or video recordings.
	Project: Intro to Planet hunters site – practice with data and using sight and formulating research question



	7
	
	How do we know – finding planet radii, mass and density
	Exploring density and mass activity 

Discussion of research paper – what is hypothesis, what data supports it, etc.
Baseball on Kepler 22-b exercise (Space math)
	Project: Data collection based on research question

Organizing results into simple presentation for next week’s lab class.

	8
	
	Planet hunting instruments
	Groups assigned to read about current planet hunting efforts and report to class.  


The Goldilocks planets exercise (space math)

Developing your own project 
	Project:  Presentations of findings 

	9
	
	Using GMU telescope to see a transit
	This exercise may move depending on weather, and when a suitable star/planet is in view.  Lecture portion of class will be cancelled and students will visit telescope during the selected night to take data on a transit.
	Examination of GMU data from telescope observation.

	Test 2 – Testing center

	10
	Unit3:  Looking for new Earths
	Why look?  History and culture of search for other worlds
	Fermi paradox http://education.ted.com/on/exVy85SE
Discussion – why is it so quiet?

Discussion of what students know so far about types of planets and numbers found.
	Drake equation – examining and estimating parameters

Habitable zone simulation UNL



	11
	
	Looking for ET – SETI and beyond
	Discussion of strengths of science and limits – including physical limits of current equipment and possible ultimate limits.  

Developing your project

	Introduction to SETI-citizen science 

	12
	
	Signatures of life – how would we know if it were there?
	Discussion of what we think about requirements for life.  

Is an atmosphere necessary?  Develop a set of bottom line requirements based on what they know of life on Earth
	Atmospheric retention lab unl

	13
	
	What if we found E.T.?  
	Role play – How should we respond to finding a signal from a communicating civilization.
	Extrasolar planets lab UNL

	14
	Wrap-up
	What have you learned?
	Student led review

Class reflection documents

Post background knowledge assessment
	Project presentations

	Test 3 -Final Exam at scheduled time and place


