
Astronomy Syllabus 
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Lorren Hotaling - September 06, 2019

eMail: lhotaling@northsalemschools.org Checked daily. Before and during school.
Help Periods: T&R 2:10-2:55, By appointment every day. Walk-in any period of the day.  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Fig. 1. Images of Astronomy. (From upper left to bottom right). Chicken Itza. Maya-Toltec temple with celestial alignments to the 
Sun, Seasons, and Venus. Cosmic Distance Ladder.  Methods for determining celestial distances. Solar System.  Depiction of relative 
positions of planets, dwarf planets, and other objects in our solar system. H-R diagram. Graphical classification system of stars, their 
relative sizes, temperatures, brightness, and colors. Dark Matter Map of the Universe. Distribution of dark matter at the scale of the 
Universe. WMAP. Map of the cosmic microwave background radiation, the light released when the first atoms in the Universe 
formed 380 kY after the Big Bang (13.8 BY ago).



Overview of Astronomy
Astronomy is a standards based course based on the 2016 course outlines for astronomy 

and astrophysics produced by the IGCSE and IB programme. The aims of this course are to:
• provide a framework for what we know about the Universe and how we know it
• develop a profound sense of the scale, origins, and fate of the Universe

It is designed to reflect the most current thinking about the teaching and learning of 
science with a heavy emphasis on laboratory work through inquiry, data analysis, and state 
of the art video documentaries. Students will also develop several independent projects of 
their choosing. 

North Salem High School Astronomy Curriculum
The Course Syllabus Outline is  designed to  cover  the main topics  of  international 

curricula  on  astronomy  (IGCSE  and  IB).  It  is  not  geared  to  prepare  students  for  any 
standardized exam. 

Topic 1: Archaeoastronomy 
1.1 – Sun, Moon, and Constellations
1.2 – Planets, Comets, Asteroids, and Kepler’s Laws
1.3 – Culture and astronomy

Topic 2: Cosmic Distance Ladder  
2.1 – Relative Distances and Radar Ranging
2.2 – Stellar Parallax 
2.3 – Spectroscopic Parallax
2.4 – Cepheid Variables
2.5 —Modern Standard Candles

Topic 3: The Planets 
4.1 – Inner Planets
4.2 – Outer Planets
4.3 – Dwarf Planets
4.4 – Other planet-like bodies

Topic 4: Stars
5.1 — Nuclear Processes
5.2 — Mass, Luminosity, Temperature, Brightness and Magnitude
5.3 — H-R Diagrams
5.4 — Stellar Evolution

Topic 5: Cosmology 
3.1 – Galaxies
3.2 – Hubble’s Law and the Hubble Constant
3.3 – Cosmic microwave background radiation
3.4 – Dark Matter and Dark Energy
3.5 – The Fate of the Universe
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Grading and Assignments
Observation Journal: 20%
Exams and Quizzes: 30-50%
Laboratory and Projects: 30-50%

Observation Journal: students will keep an observation journal of the night time sky. Observations will be 
made at least once every 2 days.
Exams: will be given every 2-3 weeks and consist of IGCSE, IB, SAT 2, and other exam items. Raw scores will 
then be converted to letter/number grades via a rubric.
Quizzes and miniquizzes: will be given almost daily and will focus on basic declarative knowledge and 
fundamental skills which are the building blocks for doing exam questions. Students are provided with many 
sets of flash cards for daily practice.  Quizzes may also be the subject  of a particular night’s assignment or 
project. Students will have the opportunity to repeat most quizzes to replace their score and achieve mastery. 
(See my blogpost about Mastery Learning)
Laboratory Investigations: comprise 30-50% of the instructional time. They consist of Lecture Demonstration 
Labs,  MiniLabs,  Typical  Labs,  and Design Labs.  Labs  are  modeled after  central  concepts  and questions  in 
astronomy to provide an experiential basis for concepts and exam questions. Students are expected to collect 
their own data and complete and submit their own reports unless otherwise specified. If in any quarter it is 
deemed that a student has not made adequate progress toward completion of practical work, s/he will receive a 
failing grade for that quarter, irrespective of mathematical or exam average.
iLabs and vLabs: iLabs are laboratory inquiries designed to be completed at home often using simulation 
software. Approximately 1 will be assigned each week. vLabs are “video labs” designed to give an overview of 
major concepts, visualizations of phenomena, and context for important concepts. They will typically consist of 
preparatory research of background information, followed by viewing of video materials.
Presentations and other projects: Developing communication skills is critically important for developing 
thinking and is especially important in the Experimental Sciences. Students will engage in up to 2-3 formal 
presentations per marking period, make infographics and write articles for a North Salem Physics magazine. 
Students will also make formal and informal technical presentations on solving physics problems.
Homework: Students will have daily homework assignments that will include reading and problem 
sets, in addition to the above type of assignments. All work is geared toward learning. Students are 
encouraged to challenge anything that is deemed to be “busy work.” Students should expect to spend 
at least 10 minutes per day, 6 days per week. Most top students spend significantly more.
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https://lorrenhotalingtlca.blogspot.com


Daily Astronomy Study Regimen

The daily homework is posted in Google Classroom. The format of the varied activities 
are designed to promote long term retention and preparation for class and laboratory activity. 
Over the years this has been shown to be an incredibly successful model for this AND other 
courses. It also serves to save students time overall and reduce stress levels. The assignments 
each day are laid out in this order.

Activity in order of priority and explanation Suggested 
time

Get Organized: put binder in order with oldest items on the bottom. Update your ToDo list 
in the course, assignments, and due dates.

Flash Cards: Keep a running list of flash card sets, select several sets to work on, including a mix of 
ones that are a) new b) old and c) you do not know well yet. Keep track of your progress in terms of 
mastery: a) front side in order b) back side in order c) mix of front and back in order d) front side 
mixed order e) back side mixed order f) mix of front and back in mixed order. It is much better to do 
this for 5-10 minutes EVERY day than it is to do it for an hour on a particular day. Mastering this 
information will allow you to understand lessons better, do better on homework, be more facile in the 
laboratory, be able to estimate when you’ve made a mistake on a problem, and answer declarative 
knowledge questions as needed.

≤5

Observation Journal: Make your daily observation of the night sky for each section.

Review Class Notes: Review the day’s class notes to see what you can follow on your own. 
Identify places where you didn’t understand or follow what you did to ask your classmates 
or me the next day. Add items to your flash card set on RATN from the night before. It is not 
necessary to re-copy your notes.

≤5

RATN:  Read and take notes on the assigned text. Highlight and underline key terms and 
concepts. Flag items you don’t understand to ask about in the lesson the next day or come in 
to ask about. Start a set of flash cards from the reading that you can add to the notes on 
tomorrow’s class. It is incredibly important to be exposed to material multiple times to best 
understand it. Read first, get the lesson, apply it, review it. Reading first truly preps you to 
get the most out of the less for the next day.

≤5

Problem Set: Do your problem set neatly in your problem notebook. Be sure to follow the 
procedures for problem solving that are given. It is not OK to say “I don’t know how to do 
it.” What did you try? Show it. Draw pictures, highlight and underline, separate variables, 
write down equations, try things, write down questions. 

≤5

PreLab: Do the PreLab thoroughly so you are a collaborative asset for your partner. We will 
always be pressed for time. Do them thoroughly and take note of questions you have for 
your partner and for me. I will not help you with the Lab or may not allow you to start the 
Lab if you have not completed the preLab thoroughly.

≤5

Long-Term Projects: These include your presentations, Labs, vLabs, iLabs, PVAs, ≤5
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Student and Parental Support and Communication
As the course progresses,  I  will  send an eMail  blast  to  parents  on Fridays if  there is  an 
important  assignment  that  has  been missed,  an exam or  quiz  score  that  is  poor,  and/or 
updates about what is going on in the classroom. Although juniors — and especially seniors 
— should be able to manage this communication with parents, the transition to the senior 
year can cause students to quickly fall far behind. This makes quick intervention essential.

eSchool: at progress report time I will provide estimated component marks, and estimated 
grades. Please eMail me at any time for individual qualitative feedback or an update on your 
son or daughter.

Students  who  are  historically  most  successful  come  in  frequently  with  brief,  specific 
questions. This is a behavior that all of the very best students I’ve had over the last 20 years 
do. Long help sessions should not be necessary.

Attendance
Passing time is 4 minutes long. I allow students an additional 1 minute before considering 
them late. During this time I expect them to come prepared, having gone to the bathroom, 
etc. and ready to do some serious astronomy. Each class begins with an open ended activity 
“Opener” which students can start as soon as they arrive.
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Supplies and Resources

Textbooks:

Aveni, Anthony F. (2001) Skywatchers: A revised and updated version of Skywatchers of Ancient 
Mexico. Austin: University of Texas Press. 

Gribbin,  John.  (2015)  13.8:  The  quest  to  find  the  true  age  of  the  universe.  New Haven:  Yale 
University Press. 

Homer,  David,  and  Michael  Bowen-Jones.  (2014)  IB  Physics  Course  Book.  Oxford:  Oxford  
University Press. (Print and online editions provided.) Kindle version available.

Kirk, Tim. (2014). IB Physics Study Guide 2014 edition. Oxford: Oxford University Press. (Print 
and online .pdf versions provided.) Kindle version available.

Schneider,  Howard.  (2014)  National  Geographic  backyard guide  to  the  night  sky.  Washington: 
National Geographic. 

Tsokos,  K.A.  (2016)  Physics  for  the  IB  Diploma Exam Preparation  Guide  2nd  ed.  Cambridge: 
Cambridge University Press. (Print and online editions provided.)

Tsokos,  K.A.  (2014)  Physics  for  the  IB  Diploma  Coursebook,  6th  ed.  Cambridge:  Cambridge 
University Press. (Online edition provided and print version available.)

Weinberg, Steven. (1993) The first three minutes: a modern version of the origin of the universe, 
updated edition. New York: Basic Books.

Supplies:

- 2 composition books
- Protractor 1° increment with cm ruler
- Mechanical Pencils
- Black Pens
- USB Thumb Drive
- TI-84 (or higher) Graphing Calculator
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