PS 101: Introductory Astronomy

Fall 2014
Lecture: Tues./Thurs. 12:00 pm - 1:15 pm, S166
Lab: Tues. 4:00 pm - 5:50 pm, S166
Instructor: Dr. Jon M. Saken
Office: S178 (Science Bldg.)
Phone: 696-2753
E-mail: saken@marshall.edu
Office Hours: Mon. 3:30-4:30 pm

Tues. 1:00-3:00 pm
Thurs. 2:00-3:00 pm

Final Exam: Tues., Dec. 9, 12:45 pm - 2:45 pm

Required Text: Astronomy: A Beginner’s Guide to the Universe;
Chaisson & McMillan, 7th ed.

Catalog Description:
(4 hours) A survey of the past, present, and future of the Universe, from our solar system, to the
nearby stars, our Milky Way galaxy and far beyond.

Fuller Course Description:

In Introductory Astronomy we will take a tour through the Universe, starting with our own little
corner of the galaxy and working our way outward. Along the way we will examine both the origins
and future fate of our solar system, galaxy and the Universe itself.

Our emphasis will be on the history, development, and evidence for our current astronomical un-
derstanding of the solar system, stars, galaxies and the Universe. Starting with the efforts of the
ancient Greeks to decipher the structure of the solar system, through the early investigations of
stars and the debate over the nature of the “spiral nebulae” (galaxies), the conflict between the
Steady State and Big Bang cosmologies, the current quest to understand Dark Matter and Dark
Energy, and ending with the question of whether or not we are alone in the Universe, we will ex-
amine the evidence and models that lead to our current picture of the cosmos, keeping a wary eye
out for crashing planets, exploding stars, and lurking black holes.

Through laboratory exercises you will have a chance to make your own observations and learn about
the tools and techniques astronomers use to study the Universe, as well as their inherent limitations.
You will also have a chance to make your own contribution to astronomical research.

Note that this class will follow, to some extent, a “flipped” model. You will be expected to do most
of your reading before class so that lecture time can be kept to a minimum and more time can be
spent answering questions, having discussion, and working in groups to enhance your conceptual
understanding of the material.



It is critically important to your success in this class that you complete the readings
ahead of time.

Grading: A 90 - 100

B 80-89
C 70-79
D 60-69
F 0-59

Evaluation: Note - You MUST pass the lab to pass the class.

Lecture
HW 10%
In-class Activities 5%
Paper 10%
Exams (4) 40%
Final Exam 15%
Lab 20%

Lab

Lab Reports 80%
Naked Eye Observations 20%

Assignments & Due Dates: As weather and/or new discoveries may necessitate some schedule
adjustments, please check your email regularly for course announcements.

Homework: Homework will be conducted using the textbook publisher’s Mastering Astronomy
system. An access code should have been bundled with the textbook if you bought it at the campus
bookstore. Otherwise, you may register online. Please take note of the course ID# the first day of
class.

In-class Exercises: A variety of individual and group exercises will be conducted during to class
to help emphasize the concepts currently begin covered. They will also provide you an important
check on your understanding of the material. Therefore, regular class attendance will be crucial to
your success in this course.

Examples include Lecture Tutorials, “Think-Pair-Share” exercises, Fermi questions, and Ranking
Task exercises. As these are designed to be completed within the lecture, makeups, in general, will
not be possible, so don’t miss class!

Exams: A total of four (4) exams covering each unit will be conducted throughout the semester.

Final Exam: The final exam will be cumulative.

Drake Equation Paper: Recent discoveries call for a re-evaluation of the prospects for intelligent
life in the Universe. In this paper you will give your own estimate of how many such civilizations



may exist. Due dates and specific requirements will be discussed in class. This paper is part of the
the Critical Thinking requirements for the course.

Lab: Note that this course includes a separate 2-hour lab that counts 20% towards your final grade.
You MUST pass the lab to pass the course. Laboratory exercises are designed to give you a chance
to engage in a variety of hands-on and/or open-ended astronomical investigations. As weather
permits you will be also have an opportunity to learn to use several different types of telescopes to
obtain and process your own astronomical images.

To enhance your understanding of astronomical objects and their motions through the sky, you will
also conduct a series of “naked-eye” observations on your own throughout the semester. Due dates
for these will depend on observing conditions, so please watch the schedule on the course website.

One of the most interesting developments in modern astronomy is the rise of “citizen science”. More
and more, astronomical observatories are producing so much data that professional astronomers
must appeal to the general public for assistance in analyzing the results. This trend is only accel-
erating, and not only in astronomy. In this lab you will see how you can make a real contribution
to our understanding of the Universe, now and on a continuing basis.

University Policies:

By enrolling in this course, you agree to the University Policies listed below. Please read the full
text of each policy be going to http://www.marshall.edu/academic-affairs and clicking on “Marshall
University Policies.” Or, you can access the policies directly by going to:
http://www.marshall.edu/academic-affairs /?page_id=802

Academic Dishonesty/ Excused Absence Policy for Undergraduates/ Computing Services Accept-
able Use/ Inclement Weather/ Dead Week/ Students with Disabilities/ Academic Forgiveness/
Academic Probation and Suspension/ Academic Rights and Responsibilities of Students/ Affirma-
tive Action/ Sexual Harassment

Course Policies:

e ALL work submitted must be typed (word-processed) and stapled with your name written
clearly on the front. No exceptions.

e Any work handed in late will suffer a 10% penalty per calendar day. This does not apply for
any day for which there is an excused absence.

e Makeup work will NOT be allowed except for documented emergencies.

e If you must miss a class contact me immediately. Also, be sure to let me know at least a week
ahead of time if a university activity will require an absence from class.

e Cell phone use is not permitted in the classroom. Please turn cellphones to OFF or vibrate
while in class.



Tips:

Except for calculators, all other electronic devices must be turned off in class. Laptops, tablets,
ete.

Any act of academic dishonesty of any kind will result in a final grade of F for the class.

Don’t fall behind - This is mainly a conceptual science course, but it is still a science course.
Many of the topics may be unfamiliar. If you have to catch up while trying to cover new
topics you will probably end up missing something.

Come prepared to ask questions - We will spend a great deal of time in class discussing
the material and answering questions from the text, homework, activities, etc. If you are
unprepared to engage in the discussion then you will probably not get what you need out
of the scheduled class time and your performance will likely suffer. Write down questions as
they occur to you so you are prepared. I really mean it, there are NO “dumb questions.”

Engage in active learning - You will probably not do well if you passively read a science
text. Study the diagrams and illustrations, make sure you understand their purpose and all
the details. Look for their relation to the material. Try the example problems. Then read
everything again and look for things you might have missed. If there is anything you don’t
understand, write it down and ask in class.

Do your homework - Actual educational research has been conducted to show that, yes, doing
homework really matters.

Pay attention to the “In-class Activities” - These are designed to both help solidify your
conceptual understanding of the material and to provide you a check (formative assessment) on
that understanding. If you have trouble on any of them, it means you didn’t quite understand
something. So please come talk to your professor to get some additional assistance.

Again, come talk to your professor! - Office hours are time that is set aside for YOU. Take
advantage. Stop by often, even just to talk about science in general.



Course Goals and Learning Activities

Learning Outcomes Students will: Practice Assessment
. . I ive L, Tutorial
Characterize, in both time and space, the nteractlve. ecture utorlg >
: : . (ILT); Ranking Task Exercises; Tests
scales of objects in the Universe.
Homework.
Describe the relatlonshlp between the [LTs: Ranking Tasks; Fermi
Earth, Solar System, Milky Way galaxy, . Tests
. questions; Homework.
and the Universe.
Define essential astronomical quantities. Lab activities; Homework. Homework

Demonstrate that the same physical laws
and processes observed on Earth are
applicable across the Universe.

ILTs; Lab activities; Homework.

Lab reports

Examine the role of experiments,
observations, models, and theories in
refining our understanding of the
Universe.

Lab activities; ILTs.

Lab reports

Compare the types, roles and degrees of
uncertainty in science.

Lab activities.

Lab reports

Describe how solar systems, stars,

ILTs; Ranking Task exercises;

galaxies and the Universe change over Tests
. Homework.
time.
Apply basic principles from mathematics
and‘related seiences (i-e. chem1§tr¥, Lab activities; Homework; ILTs. Test; Paper
physics, geology, biology) to topics in
astronomy.
Relate the results from other scientific Homework;
. .. ILTs; Homework.
disciplines to topics in astronomy. Paper
Explain the major paradigm shifts in the Homework: ILTs. Tests

history of astronomy.

Identify objects in the night sky visible to
the naked eye.

ILTs; Homework; Lab activities

Lab reports

Explain and/or describe how the
appearance of the night sky changes with
time and position on Earth.

ILTs; Ranking Task exercises; Lab
activities; Homework.

Homework; Tests




