
Course Title: PHYS 115-Astronomy 
Credits: 4 

 
I. Course Description 
Introduction to the properties of stars, stellar evolution, black holes, galaxies, and current 
cosmological ideas. Emphasis is on the application of scientific principles and explanation of 
phenomena in the universe. The course will start with the introduction that gives basic definitions 
of astronomical terminology followed by the celestial sphere and properties of light. You will learn 
about the sun and stellar measurements. Next, you will study the life cycle of stars, which includes 
star birth, star stuff and stellar graveyards. Finally, you will conclude with the study of galaxies 
and cosmology. The laboratory activities will include exploration using stellarium, an online tool 
which you will download in your computer. Homework assignments will be accessed through 
Mastering astronomy. 
 
II. Course Objectives 

1. Explain the daily and annual motions that occur in the sky.                          
2. Relate the contributions of astronomers through the centuries and describe the methods 

used by them to explain their observations.  
3. Apply the principles of science to describe and explain various astronomical phenomena. 
4. Describe the basic features of the Sun and explain how it produces energy.  
5. List the different stages of stellar evolution and the properties of stars during their life 

cycles. 
6. Distinguish between different types of galaxies and explain current views on their 

formation. 
7. Discuss current cosmological ideas regarding the structure and formation of the universe.  
8. Perform lab experiments and exercises, which illustrate the concepts listed above. 

 
III. Course Textbooks and Reading Materials  
NOTE: Students must purchase in advance texts and/or materials for this course. 

Mastering access card required for with the textbook for homework. 

The Cosmic Perspective: Stars, Galaxies & Cosmology - 9th Edition. With access code 
Bennett, Jeffrey; Donahue, Megan; Schneider, Nicholas and Voit, Mark: 
Published by Pearson, Addison-Wesley, 2020. 
ISBN:  9780135161753   

 
To register for Online Homework: 

• Go to www.pearsonmylabandmastering.com. 
• Under Register, select Student. 
• Confirm you have the information needed, then select OK! Register now. 
• Enter your instructor’s course ID: MAMULWARE115F2020, and Continue. 
• Enter your existing Pearson account username and password to Sign In. You have an 

account if you have ever used a Pearson MyLab & Mastering product, such as MyMathLab, 

http://www.pearsonmylabandmastering.com/
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MyITLab, MySpanishLab, MasteringBiology or MasteringPhysics. If you don’t have an 
account, select Create and complete the required fields. 

• Select an access option. Enter the access code that came with your textbook or was 
purchased separately from the bookstore. Buy access using a credit card or PayPal 
account. If available, get temporary access by selecting the link near the bottom of the 
page.  

• From the You're Done! page, select Go To My Courses. 
• On the My Courses page, select the course name Online Astronomy 115-2020. 

To sign in later:  
• Go to www.pearsonmylabandmastering.com. 
• Select Sign In.  
•  Enter your Pearson account username and password, and Sign In.  
• Select the course name Online Astronomy 115-2020 to start your work. 

 
IV. Weekly Information 

Module One – Week 1 
Cosmic Perspective: Stars, Galaxies and Cosmology 

Objectives  
At the end of this Module, you should be able to:  

1.1 Understand the scale of the universe. 
1.2 Define the light-year and other units for measuring astronomical distances. 
1.3 Differentiate between the terms solar system, galaxy and universe. 
1.4 Explain the motions of the Sun and stars seen in the local skies.  
1.5 Define celestial sphere, ecliptic, equinox & solstice.  
1.6 Define altitude, azimuth, right ascension and declination, and apply these terms to the 

motion of objects on the celestial sphere.  
1.7 Name some common circumpolar and zodiac constellations. 
1.8 Explain the reason for the seasons and effects of precession. 
1.9 Name the different phases of the moon and their rise & set times.  
1.10 Define sidereal day, solar day, sidereal month, synodic month. 
1.11 Describe the origin of different calendars and calculate the occurrence of leap years.  

 
Reading  
Chapter 1: A modern view of the universe, pp. 1-19. 
Chapter 2: Discovering the universe for yourself, pp. 24-46 
Section S1: Celestial timekeeping and navigation, pp. 84-101 
 
Lecture View the Lesson Presentations for Chapters 1 and 2 
 
Deliverables  
Discussion: Introductions 
Discussion: The study of Astronomy has affected human history, discuss 
Complete Lab 1: Introduction to Stellarium 
Homework Chapter 1, 2, S1 

http://www.pearsonmylabandmastering.com/
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Module Two – Week 2 
Cosmic Perspective: Stars, Galaxies and Cosmology 

Objectives  
At the end of this Module, you should be able to:  

2.1 List the properties of light that become evident when it interacts with matter. 
2.2 Define frequency and wavelength and relate them to velocity in an equation. 
2.3 Name the different parts of the electromagnetic spectrum. 
2.4 Describe the structure of an atom and the different phases of matter.  
2.5 Distinguish between the different types of spectra and explain how they are produced. 
2.6 State and use the Stefan Boltzman law and Wien’s law. 
2.7 Explain how the Doppler Effect is used to determine velocity. 
2.8 Describe how the eye and camera works. 
2.9 Identify the types, designs and uses of telescopes. 
2.10 Compare ground telescopes vs space telescopes. 

 
Reading  
Chapter 5: Light and matter, reading messages from the Cosmos, pp. 137-150 
Chapter 6: Telescopes, Portals of discovery, pp. 166-179 
 
Lecture View the Lesson Presentations for Chapters 5 and 6 
 
Deliverables  
Discussion: The walls of the room are transparent to radio waves but not visible light, true or false, 
discuss? 
Complete Lab 2: Exploring the night sky 
Homework Chapter 5 and 6 

Module Three – Week 3 
Cosmic Perspective: Stars, Galaxies and Cosmology 

Objectives  
At the end of this Module, you should be able to:  

3.1 Summarize the overall properties of the Sun. 
3.2 Name the different regions of the Sun and what occurs in each region. 
3.3  List the processes that occur in the proton-proton chain and how it leads to fusion   
3.4 Explain how energy is transported from the core through the interior and out into 

space. 
3.5  Discuss current problems regarding solar neutrinos.  
3.6  Describe the cycle of sunspots and explain current theories on how they are produced. 
3.7 State some effects that occur on earth due to sunspots. 
3.8  Define the terms astronomical unit, light year, parsec. 
3.9  Explain how stellar parallax can be used to measure the distance to nearby stars  
3.10 Describe the apparent magnitude scale used by astronomers. 
3.11 Relate apparent magnitude to absolute magnitude. 
3.12  Define apparent brightness and luminosity and relate them through the inverse square 

law.  
3.13 Identify different parts of the H-R diagram, and use it to determine other stellar 

parameters like luminosity, size, mass and lifetime. 
3.14 Identify different types of binary stars and explain how stellar mass is determined. 
3.15  Interpret the H-R diagrams of open and globular clusters. 
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Reading  
Chapter 14: Our star, pp. 466-478 
Chapter 15: Surveying the stars, pp. 488-506 
 
Lecture View the Lesson Presentations for Chapters 14 and 15 
 
Deliverables  
Discussion: A temperature rise in the Sun’s core is nothing to worry about, because conditions in 
the core will soon return to normal. Is this statement true or false? Discuss. 
Complete Lab 3: Solar & sidereal day 
Homework Chapter 14 and 15 
Exam 1: Chap 1, 2, S1, 5, 6, 14-15 
 

Module Four – Week 4 
Cosmic Perspective: Stars, Galaxies and Cosmology 

Objectives  
At the end of this Module, you should be able to:  

4.1 Describe the conditions in stellar nurseries.  
4.2 Explain the role of gravity, thermal pressure and magnetism in the formation of stars. 
4.3 Describe why the rotation rate changes in contracting clouds and how protostellar 

disks and jets are formed.   
4.4 List the sequence of events that lead to the formation of stars, and trace the life track 

as it comes onto the main sequence. 
4.5 Define degeneracy pressure and brown dwarfs. 
4.6 Specify the range of values for the mass of new born star.  
4.7 Explain how a star’s mass affects nuclear fusion. 
4.8 List the sequence of events as a low mass star goes off the main sequence. 
4.9 Define red giant, helium fusion, helium flash, planetary nebula and when these occur.  
4.10 List the sequence of events as hydrogen depletes in a high mass star. 
4.11 Distinguish between CNO reactions, helium capture and their results. 
4.12 Explain how elements are produced and why iron is the end result. 
4.13 Describe how a supernova occurs, and name some famous supernova. 
4.14 Explain how mass transfer leads to different pairs of binary stars. 

 
Reading  
Chapter 16: Star birth, pp. 513-526 
Chapter 17: Star stuff, pp. 534-549 
 
Lecture View the Lesson Presentations for Chapters 16 and 17 
 
Deliverables  
Discussion: Explain how the balance of gravity versus thermal pressure predicts that a cloud 
should fragment into many stars. 
Complete Lab 4: Synodic &Sidereal months 
Homework Chapter 16 and 17 
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Module Five – Week 5 
Cosmic Perspective: Stars, Galaxies and Cosmology 

Objectives  
At the end of this Module, you should be able to:  

5.1 List the properties of a white dwarf. 
5.2 Distinguish between a nova, white dwarf supernova and massive star supernova.  
5.3 Describe how pulsars were discovered.   
5.4 Explain how neutron stars are formed and define neutron degeneracy pressure. 
5.5 List the properties of neutron stars and pulsars. 
5.6 Describe how black holes are formed.  
5.7 Define the terms event horizon, Schwarzschild radius, singularity. 
5.8 Discuss the behavior of matter, space and time in the vicinity of a black hole.  
5.9 Describe how black holes can be identified and name a few examples. 
5.10 Explain current ideas regarding x-rays and gamma ray bursts.  
5.11 Describe the structure of the Milky Way Galaxy and name its parts  
5.12 Describe the motion of stars in different parts of the galaxy 
5.13 Explain current ideas regarding the formation of galaxies.  
5.14 Explain what halo stars tell us about our galaxy. 
5.15 Explain the observational evidence for a black hole at the center of the galaxy. 

 
Reading  
Chapter 18: The Bizarre stellar graveyards, pp. 557-570 
Chapter 19: Our galaxy, pp. 580-596 
 
Lecture View the Lesson Presentations for Chapters 18 and 19 
 
Deliverables  
Discussion: Explain how the balance of gravity versus thermal pressure predicts that a cloud 
should fragment into many stars. 
Complete Lab 5: Parallax 
Homework Chapter 18 and 19 

Module Six – Week 6 
Cosmic Perspective: Stars, Galaxies and Cosmology 

Objectives  
At the end of this Module, you should be able to:  

6.1 Classify galaxies according to their shape and give their characteristics. 
6.2 Describe how distances to galaxies were found from Cepheid variables. 
6.3 State Hubble’s law and the contributions of all the people who aided its development.  
6.4 Define each term in Hubble’s law and give the significance of each term. 
6.5 Name some of the galaxy clusters found in our neighborhood.  
6.6 Explain what is meant by dark matter and dark energy. 
6.7 Cite the evidence for dark matter.  
6.8 Describe the role of dark matter in the formation of galaxies.  
6.9 Describe various scenarios for the fate of the universe.  

 
Reading  
Chapter 20:  Galaxies and the foundation of modern cosmology pp. 513-526 
Chapter 21: Galaxy evolution 
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Lecture View the Lesson Presentations for Chapters 20 and 21 
 
Deliverables  
Discussion: Explain how the balance of gravity versus thermal pressure predicts that a cloud 
should fragment into many stars. 
Complete Lab 6: Hertzsprung-Russell diagrams and distance to stars 
Homework Chapter 20 and 21 
 

Module Seven – Week 7 
Cosmic Perspective: Stars, Galaxies and Cosmology 

Objectives  
At the end of this Module, you should be able to:  

7.1 Explain what is meant by the expansion of the universe and how the idea of a Big Bang 
follows from it.  

7.2 Describe how the cosmic background radiation was detected and what it implies.  
7.3 List the four fundamental forces of nature and when they came into existence.  
7.4 Discuss the implications of the Drake equation. 

 
Reading  
Chapter 22: The birth of the universe 
Chapter 23: Dark Matter, dark energy and the fate of the universe. pp. 513-526 
 
Lecture View the Lesson Presentations for Chapters 22 and 23 
 
Deliverables  
Discussion: Explain how the balance of gravity versus thermal pressure predicts that a cloud 
should fragment into many stars. 
Complete Lab 4: Spectral classification of stars. 
Homework Chapter 22 and 23 
Exam2: Chapter 16-23 
 
V. Course Information and Grading 

Course Requirements (Weekly) 
Each Module will be based on the inclusion and grading of the following segments:  Discussion 
Boards, Assignments/ Case Studies/ Projects. 

Class Discussions 
Successful online learning requires active and meaningful participation in the Discussion Board 
Forum. Critical thinking, appropriate use of judgment and professional comments are required 
for all responses.  Simple agreement or disagreement with a fellow student does not constitute 
a quality response.  Student opinions are important but must be supported by relevant data 
obtained in the literature or text.  

1. One initial discussion board post is due by the fourth day (Thursday @ 11:59 pm) of 
each weekly module and two response posts are due by the last day (Sunday @ 11:59 
pm) of each weekly module. 

2. Participation – Students must meet initial and response post deadlines to be eligible for 
full points.  Late initial posts may be accepted with a 33% reduction in the overall score 
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assessed for each day late.  Two response posts are required.  If only one is received, 
then the overall score will be reduced by 25%.  If no response posts are received, then 
the overall score will be reduced by 50%. 

3. Students should be respectful and write in a proper and professional manner. 
 

Please refer to the Discussion Board Rubric located within course syllabus for specific 
requirements and guidance on delivering a substantial discussion.  
 
Late and Make-up Assignments 
All deliverables are due by 11:59 PM on the due dates indicated. Assignments that are 
submitted after the due date without prior written approval (text or email) from the instructor 
will receive the following deductions: 

1. Late assignments are subject to a deduction of 10% of the available points for each day 
late. 

2. Assignments submitted later than one week after due date will not be accepted and will 
receive a zero (0). 

3. No work may be submitted after the last day of the course. 

4. See Class Discussions for late discussion post policy. 

When substantive emergencies occur, acceptance of late submissions is left to the discretion of 
the course instructor. 

Written Work 
• All graded assignments must be typewritten, as designated by the professor of record 

for the course. 
• All referenced materials must be presented according to the Publication Manual of the 

American Psychological Association (APA), based on the most current published edition. 
(current, 6th edition) (Except for English courses that specify use of MLA format.) 

• All required written assignments are due on the last night of each lesson week at 
11:59pm EST.  This information is included in the course scheduler and calendar of every 
course. 

• All written and graded assignments are considered the property of the College of Adult 
and Professional Studies and should be returned to the appropriate professor of record 
for the related course. 

• SafeAssign may be used to check for plagiarism. 
 
Grading Scale and Assigned Letter Grades 

The following table shows the assignment types contained within this course and the assigned 
weighting used to determine the final course grade. 
Activity Types Weights (%) 
Discussion Forums  25 
Labs 25 
Homework  20 

file://SENECA/Evening_college/Syllabi/Blackboard%20Course%20Syllabi/ART%20202.docx#Discussions
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2 Exams 30 
Total 100 
 
Charleston Southern Online Undergraduate classes follow the following numerical and letter 
grading scale. Grades will be posted by the Sunday night following the closing of the Module. No 
grades will be given to students over the phone.  
A    = 90-100 
B+ = 87-89 
B    = 80-86 
C+ = 77-79 
C    = 70-76 
D   = 60-69 
F   = <60 
 
Discussion Board Rubric – Introduction (First week only: 20 Points) 

Criteria Minimal Effective 

Pts Possible: 0 or 10 
 

Initial Post 
 

Introduction. 

Pts Possible: 0 
 

No post or did not follow 
instructions at all. 

 

Pts Possible: 10 
 

Posted following instructions. 

Pts Possible: 0 or 10 
 

Response Posts 
 

Welcome. 

Pts Possible: 0 
 

No post or did not follow 
instructions at all. 

Pts Possible: 10 
 

Posted following instructions. 

Participation – Students must meet initial and response post deadlines to be eligible for full 
points.  Late initial posts may be accepted with a 33% reduction in the overall score assessed 
for each day late.  Two response posts are required.  If only one is received, then the overall 
score will be reduced by 25%.  If no response posts are received, then the overall score will be 
reduced by 50%. 
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Discussion Board Rubric (40 points possible) 
Rubric Criteria  Minimal  Competent  Effective  Mastery  
Pts Possible: 0 - 20  
Initial Post 
Understanding: 
Discovers and 
conveys 
understanding 
through relevant 
discussion with 
peers. Relevant and 
proper business 
writing and critical 
thought 
development. Posts 
timely. 
 
A minimum of 2 
peer-reviewed 
sources are cited in 
the post and listed 
in appropriate APA 
format at the end 
of the post. 
 

Pts Possible: 0 - 5  
Student provides 
weak contribution 
to the discussion 
board. Addresses 
the questions in a 
manner that is 
unclear or does not 
convey concept 
understanding.  
Shows evidence of 
critical thought but 
is not concise or 
complete.  Does 
not cite any peer-
reviewed sources.  
Post is less than 75 
words. 
0 points if post is 
not submitted by 
11:59 p.m. on 
Thursday. 

Pts Possible: 6 - 10 
Student makes 
contribution by 
making a mostly 
complete response 
to the questions. 
The contribution is 
mostly restatement 
of materials. 
Student conveys 
thoughts 
adequately; 
however, needs to 
further develop 
critical aspects.  
Student cites 1 
peer-reviewed 
source.  Not in 
appropriate APA 
format. A few 
writing errors. 
Post has between 
75 - 124 words.  

Pts Possible: 11-15 
Student advances 
the discussion and 
body of knowledge 
providing relevant, 
original thoughts to 
the question. 
Student conveys 
thoughts in a well- 
rounded manner 
that shows 
understanding, 
critical thought and 
application of 
concepts. Student 
cites 2 peer-
reviewed sources in 
the body of the 
post. Not APA 
format. 
Well written. 
Post has between 
125 – 250 words.  

Pts Possible:16-20  
Student provides 
relevant and 
thought-provoking 
viewpoints to the 
question. Post is 
innovative and 
indicates a high 
level of thought.  
Student writing 
shows a high level 
of critical thought, 
analysis and 
application of 
concepts and ideas. 
Student cites 2 
peer-reviewed 
sources in the body 
of the post in 
proper APA format. 
Very well-written.  
Post exceeds 250 
words. 

Pts Possible: 0 - 20  
Response Posts 
Discovers key areas 
of knowledge and 
concepts from 
peers. Furthers the 
body of knowledge 
by responding to 
peers’ posts with 
relevant and 
thought-provoking 
comments. A 
minimum of 1 peer-
reviewed source is 
cited and listed in 
appropriate APA 
format at the end 
of each student 
response. 
 
0 points = no 
response posts. 

Pts Possible: 0 - 5  
Student shows 
minor 
comprehension of 
the concepts and 
viewpoints from 
peers. The 
responses are 
vague and do not 
show 
understanding or 
integration. Poorly 
written.  Does not 
cite any peer-
reviewed sources.   
Post is less than 75 
words. 
 

Pts Possible: 6 - 10 
A student shows 
adequate 
understanding of 
the knowledge and 
concepts posted by 
peers. The 
responses are 
mostly “I agree...” 
Student cites 1 
peer-reviewed 
source.  Peer 
reviewed source 
was somewhat 
relevant and 
published within 
past 5 years. 
Post has between 
75 - 124 words. 

Pts Possible: 11-15  
Student advances 
the discussion 
providing additional 
commentary and 
critique. The 
responses are 
correct but mostly 
restate the peers’ 
viewpoints without 
development of 
critical thought.  
Student cites 1 
peer-reviewed 
source. Peer 
reviewed source is 
relevant and was 
published within 
past 3 years.  
Post has between 
125- 200 words. 

Pts Possible: 16-20  
Student advances 
the discussion 
providing additional 
commentary that is 
relevant or offers 
an alternative. 
Critical thought 
development is 
evidenced by 
thoughtful and 
meaningful 
responses. Student 
cites 1 peer-
reviewed source, 
current and 
relevant 
publication.  
Published within 
past 3 years.   
Each student 
response exceeds 
200 words. 
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10 points = 1 
response post. 

Participation – Students must meet initial and response post deadlines to be eligible for full 
points.  Late initial posts may be accepted with a 33% reduction in the overall score assessed 
for each day late.  Two response posts are required.  If only one is received, then the overall 
score will be reduced by 25%.  If no response posts are received, then the overall score will be 
reduced by 50%. 
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Assignment/Case Study/Course Project Rubric (75 points total) 

Criteria Minimal Competent Effective Mastery 

Pts Possible: 0 - 50 
 
Critical & Clear 
 
Addresses the 
Problem/Issue 
presented directly.  
Demonstrates 
active critical 
thinking relevant to 
problem 
identification and 
effective solutions. 

Pts Possible: 0 - 12 
 
Work did not 
consistently meet 
expectations, as 
significant details 
of the assignment 
are not addressed. 
Lacks critical 
thought, analysis 
and application.  

Pts Possible: 13-25 
 
Comprehension is 
not shown 
consistently 
throughout the 
assignment. 
Marginal 
responses; content, 
concepts, 
ideas/responses 
not fully 
developed.  

Pts Possible:  26-39 
 
Demonstrates 
satisfactory 
understanding but 
does not answer all 
questions/scenario 
in full. 
Demonstrates 
some knowledge of 
the content and 
business 
vocabulary.   

Pts Possible: 40-50 
 
Relevant use of 
vocabulary applied 
throughout the 
assignment. 
Demonstrates 
superior knowledge 
of concepts and 
theories. 

Pts Possible: 0 – 25 
 
Properly Written 
 
Structure and 
Writing include 
effective use of 
peer-reviewed 
resources and APA 
6th edition 
formatting. 

Pts Possible: 0 - 9 
 
Work does not 
meet expectations. 
Relevant critical 
thought/analysis is 
not demonstrated 
in the assignment. 
Partially addresses 
the topic. Does not 
follow APA 6th 
edition. 
No use of peer-
reviewed 
resources. 
<500 words 
 
 

Pts Possible: 10 - 14 
 
Comprehension is 
not demonstrated. 
Grammar/spelling 
errors; unorganized 
deliverable. Lacks 
focus on content.  
Does not follow 
APA 6th edition. 
 
Peer-reviewed 
resources are not 
current or are not 
effective. 
600-750 words 

Pts Possible: 15 - 19 
 
Organized 
deliverable, 
directions followed. 
Content needs 
additional focus for 
innovative 
responses other 
than restatement 
of text.  
Appropriate APA 
formatting is seen, 
but not extensive. 
Provides some 
relevant, current 
peer-reviewed 
resources. 
751-999 words 
 

Pts Possible: 20 - 25 
 
Relevant use of 
vocabulary and 
professional writing 
structure. Well-
organized response 
of at least 1-full 
page that fully and 
completely 
addressed all the 
criteria/questions 
using proper APA 
6th edition 
formatting. 
Provides 
appropriate, 
relevant and 
current peer-
reviewed sources 
as directed in the 
assignment. 
>1000 words 
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