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What is our place in the universe?  This course 
provides an introduction to the sciences of astronomy 
and cosmology.  We will study a wide range of texts 
written by ancient thinkers such as Aristotle and 
Ptolemy, early modern thinkers such as Copernicus 
and Kepler, and modern thinkers such as Hubble, 
Einstein and Lemaitre.

Instructor information

Kerry Kuehn, Ph.D.
Professor, Dept. of Physics 
Office Hours: MWF 8:00 - 9:00, TR 12:30 - 2:00 
Zoom ID:  414 443 8850
kerry.kuehn@wlc.edu

Grade components

Classroom discussion 15%
Weekly homework assignments 25%
Weekly quizzes 30%
Comprehensive final exam 30%
Astronomy observation notebook  (for PHY 105)

Grading scale

A 100%
AB < 95%
B < 89%
BC < 83%
C < 77%
CD < 71%
D < 65%
F < 60%

PHY 101:  Introduction to Astronomy meets in S115 
on Monday, Wednesday and Friday from 9:00 - 9:50 
am.

PHY 105:  Astronomy Laboratory meets in room 
S115 every Monday evening from 7:00 - 9:50 pm.

Weekly Homework assignments are due at noon on 
Saturday.  Upload a scanned copy of your homework to 
the PHY 101 canvass portal.  No late homework will be 
accepted.

Weekly Lab Reports (PHY 105 students) are due by 
noon on the following Monday.  Upload a scanned copy 
of the relevant pages in your observation book to the 
PHY 105 canvass portal.  No late lab reports will be 
accepted. 

What are we learning in this course?  This course 
will be divided into four units:

Unit 1:  Observing the sky  (about 2 weeks)  In this unit, 
we will be familiarizing ourselves with the motion of the 
sun, the moon, the stars and the planets from day to 
day throughout the year.  Our approach will be purely 
observational and inductive; this means that we will 
simply try to get a grasp of how the sky appears to us.  
In other words, we will not focus on the implications of 
various scientific models (such as heliocentrism or 
geocentrism). 

Unit 2:  The Geocentric world view (about 4 weeks) In 
this unit, we will begin to explore the geocentric model 
of the world (that is: the universe), which was thought to 
be true until the 17th century, and which is now still 
thought to be a useful model for purposes of 
stargazing.  We begin by studying the ancient Greek 
scientist Aristotle’s famous book On the Heavens.  In 
this book, Aristotle defends geocentrism against those 
who argued that the Earth is one of the planets.  We 
then move on to Ptolemy’s Almagest and Bede’s The 
Reckoning of Time.  Our approach will be deductive; 
this means that we will be exploring the logical 
implications of presupposing a geocentric world-view.

Unit 3:  The Heliocentric world-view  (about 5 weeks) In 
this unit, we will turn to the heliocentric model of the 
world, which was forcefully advocated by Copernicus in 
the 16th century.  We will also read selections from 
Galileo’s Starry Messenger and Kepler’s Epitome of 
Copernican Astronomy.  This will take us up to about 
the 19th century

Unit 4:  Modern cosmology  (about 6 weeks) With the 
advent of powerful new telescopes, astronomers 
learned how to measure the distances to nearby stars. 
This allowed scientists to re-address questions such as 
“how big is the universe?” more precisely than ever 
before.  What kinds of new models did they come up 
with?  In our final unit, we will read the works of Leavitt, 
Slipher, Hubble, and Lemaitre.

How will course material be delivered?  Each week 
on my personal website (www.greatphysics.com/
Volume1),  I will identify (i) which book chapter(s) you 
must read, (2) which youtube lecture(s) you must 
watch, and (3) what homework problem(s) you must 
complete.

What, then, will we do during our classroom time?  
On Wednesdays and Fridays during class time, we will 
discuss the readings.  We will also work through 
practice problems and exercises together.  The 
classroom time is designed to deepen your 
understanding of Astronomy and to prepare you for the 
quiz on Monday. 

mailto:kerry.kuehn@wlc.edu
http://www.greatphysics.com/Volume1
http://www.greatphysics.com/Volume1
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Weekly quizzes  (Almost) every Monday, we will have 
a quiz during the first half of the class period.  During 
the second half of the class period, we will review the 
answers and score the quiz.  The quizzes are designed 
to ensure that you are keeping up with the course 
material.

Weekly homework assignments  Every week, I will 
assign a few homework problems.  These may be 
numerical, conceptual, or essay-style problems.  You 
must complete the homework problems and upload 
your solution via canvass by noon on Saturday.  I will 
check that you have uploaded your homework and 
assign a simple pass/fail grade.  The homework 
problems are designed to encourage you to engage 
with the material and to prepare you for the weekly 
quizzes.

Comprehensive Final Exam  There will be a 
comprehensive final examination given during the finals 
week.

General Education Requirement Fulfillment  By 
enrolling in both the classroom component (PHY 101) 
and the laboratory/observational component (PHY105) 
of this course, students are able to satisfy the 
Laboratory Science requirement for the General 
Education Curriculum of Wisconsin Lutheran College. 
In addition, students enrolled in PHY 105 will be asked 
to upload one of the exercises from their Astronomy 
Observation Notebook to their General Education 
Portfolio using Taskstream;  this will support the Inquiry 
and Analysis Essential Learning Outcome (ELO).

General Course objectives  There are a number of 
general objectives that I use to shape this course.  I 
would like you to:

• understand nature—(specifically the sciences of 
astronomy and cosmology)

• improve your reading comprehension and 
vocabulary—(through the reading and discussion 
of great texts)

• distinguish between truth from error—(by analyzing 
and comparing the best ideas which have been 
written)

• better articulate scientific ideas—(both verbally and 
in written form)

• solve problems—(conceptual, mathematical, and 
experimental)

• obtain a suitable foundation for advanced 
coursework in physics (come talk to me about how 
to earn a major or minor in physics!)

From the perspective of the General Education 
Curriculum, this course is concerned with the Inquiry 
and Analysis Essential Learning Objective (ELO).  

Specific Course objectives  There are also a number 
of specific course objectives. For example, I would like 
you to learn how to

• identify the astronomical significance of key dates 
marking the seasons (e.g. vernal equinox, summer 
solstice)

• calculate the altitude of the sun at its zenith on key 
dates

• identify constellations and predict the motion of the 
sun through the zodiac

• predict the position of the moon within the zodiac 
based on its phase and the position of the sun 

• learn how astronomical instruments are used to 
measure the locations and sizes of celestial bodies

• maintain a clear and well-organized astronomy 
observation notebook

• describe the motion of the four visible planets 
using both a geocentric and a heliocentric world-
view

• evaluate Copernicus’ rationale for a heliocentric 
world-view, as well as counter-arguments

• explain Kepler’s three laws of planetary motion and 
the Newtonian theory of gravity

• critically analyze ancient, modern and 
contemporary cosmological theories

• recognize and evaluate both theistic and atheistic 
arguments rooted in astronomy and cosmology 
Reading and discussing the great texts 

Teaching Philosophy   In this course, we will read and 
discuss some of the classic scientific texts dealing with 
astronomy and cosmology. The scientific texts we will 
read are considered classics because they address 
timeless questions in a particularly honest and 
convincing manner. This does not mean that everything 
they say is true.  In fact many classic scientific texts 
contradict one another.  But it is by the careful analysis 
of the most reputable observations and opinions that 
one may begin to discern truth from error.

You will not understand everything you read; nobody 
does.  The texts are challenging.  Like great literature, 
these texts must be ``grown into”, so to speak.  
(Remember: nobody understands all of Shakespeare or 
all of the Bible the first time they read it, either!)  So 
think of this course as a ``first dip” into the deep end of 
the pool.  These texts are classics because both the 
beginner and the advanced scholar can profit by 
studying them.
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Much of the time that we spend in the classroom will be 
devoted to discussing the reading selections.  As the 
discussion leader, I will typically ask questions 
regarding specific ideas which are found in the texts.  
For instance, I may ask, “How far away is the planet 
Venus?”  or “Has it always been at that distance?” And 
if so, “How do you know?”   The task will then be to try, 
as a group, to answer these questions.  

It is critical that participants carefully read the assigned 
selections before engaging in classroom discussion.  
This will help participants to make relevant comments 
and to cite textual evidence to support or contradict 
assertions made during the course of the discussion.  
In this way, many assertions will be revealed as 
problematic, in which case they must then be refined or 
rejected altogether.  This is precisely the method used 
by scientists themselves in order to discover and 
evaluate competing ideas or theories.

During our discussion, you may speak with complete 
freedom.  There is only one rule: any comment or 
question you make must be made publicly so that all 
others can hear and respond.  Most students are 
initially apprehensive about engaging in public 
discussion.  This is natural.  If you find yourself to be 
one of these it is important to realize that you do not 
need to make an elaborate point in order to engage in 
classroom discussion.  Often, a short question can 
provide a simple avenue.  For example, ``I am unclear 
what the author means by the term celestial.  Can 
someone please clarify?"  Write down questions like 
these in the margins while reading the text.  Start like 
this.  Pretty soon, you may find yourself joining gamely 
in classroom discussion.

Astronomy Observational notebook (PHY 105)  
Students enrolled in PHY 105 must keep a dedicated 
astronomy notebook containing his or her laboratory 
exercises and observations for this course.  Each 
exercise should begin on a new page.  You should 
reserve the first few pages in your notebook for a table 
of contents, and the notebook pages should be 
numbered.  Notebook grades will be determined based 
on how clear, neat, correct, and convincing your writing 
and thinking are.

Observations which are recorded in your notebook 
should contain:

• Your name and the names of all others present 
during the observation

• The location, date and time of arrival and departure 
on site

• The viewing conditions, such as sky transparency, 
weather, and local lighting environment (if outdoors)

• For each object viewed: date and time of 
observation, the designation, name and type of 
object, the constellation, and the make and model of 
telescope or other viewing aid used.

• Any additional thoughts or analysis that seems 
appropriate (or required by the instructor)

Final thoughts  I want to encourage you to come to 
me with any concerns you may have during the course 
of the semester, whether they be physics questions or 
difficulties with reading or discussion.  This course is 
designed to challenge you, but not to “break” you.  
Reading the classics in any field is challenging, but very 
rewarding.  I would very much like to help you succeed 
and to enjoy this class!  My contact information is listed 
at the beginning of this syllabus, so please feel free to 
contact me!

Required textbook:

• Kerry K. Kuehn, Physics: A Student’s Guide 

through the Great Texts, Volume I: The Heavens 

and the Earth.  Springer (2015). 

ISBN-978-1-4939-1360-2 

Suggested books:

• Roger Sinnott, Sky & Telescope’s Pocket Sky 

Atlas.  Sky Publishing (2006).  ISBN-10 

1931559317.

• Observer’s Handbook 106 edition. Royal 

Astronomical Society of Canada (2013).  ISBN-10 

1927879000.

• Tom VanDamme and David Harriman, Astronomy  

Book 3: Seasons and the Celestial Sphere.  Falling 

Apple Science Institute (2012).

Required software/apps (free download)

• Stellarium. Desktop planetarium software by 

Matthew Gates and Barry Gerdes.

Suggested software/apps

• Luminos. Tablet stargazing software by 

Wobbleworks LLC.

http://www.springer.com/physics/history+%26+philosophical+foundations+of+physics/book/978-1-4939-1359-6
http://www.springer.com/physics/history+%26+philosophical+foundations+of+physics/book/978-1-4939-1359-6
http://www.springer.com/physics/history+%26+philosophical+foundations+of+physics/book/978-1-4939-1359-6
http://www.amazon.com/Sky-Telescopes-Pocket-Atlas/dp/1931559317/ref=pd_cp_b_2
http://www.amazon.com/Sky-Telescopes-Pocket-Atlas/dp/1931559317/ref=pd_cp_b_2
http://www.amazon.com/dp/1927879000/?tag=googhydr-20&hvadid=31837422902&hvpos=1t1&hvexid=&hvnetw=g&hvrand=10306872641692544718&hvpone=&hvptwo=&hvqmt=e&hvdev=c&ref=pd_sl_5kx7mpthq1_e
http://stellarium.org
http://wobbleworks.com/luminos/
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Approximate syllabus

  

Wk Text / Topic

1 Observational astronomy basics: constellations of the night sky and how to find them

2 Observational astronomy basics: constellations of the night sky and how to find them

3 Aristotle’s On the Heavens (Ch 1-4).  Why does Aristotle believe in geocentrism?

4 Ptolemy’s Almagest.  How does Ptolemy defend geocentrism?

5 Bede’s The Reckoning of Time.  What is the relationship between Astronomy and Calendar 
Construction.

6 Waldseemuller’s Cosmography.  What is the relationship between astronomy and map-
making.

7 Copernicus’ On the Revolutions of the Heavenly Spheres.  Why does Copernicus defend 
heliocentrism?

8 Copernicus’ On the Revolutions of the Heavenly Spheres.  Why does Copernicus defend 
heliocentrism?

9 Kepler’s Epitome of Copernican Astronomy.  Is there a connection between astronomy and 
physics?

10 Galileo’s Starry Messenger.  Telescopic observation and the moons of Jupiter

11 Astronomical distance measurement and the work of Henrietta Leavitt.

12 Slipher’s Nebulae and Shapley’s Galaxies.  

13 Gamow’s Mr. Tompkins in Wonderland.  Introducing Einstein’s new theory of gravity.

14 Hubble’s The Realm of the Nebulae.  The size and motion of the cosmos.

15 Lemaitre’s The Primeval Atom.  The birth of modern cosmology.

16 Final exams
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