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ARTS AND SCIENCES DIVISION  
Biological and Physical Sciences 
  
 
 
 
COURSE NUMBER: ASTR1161  	COURSE TITLE: THE SOLAR SYSTEM 
 
CREDITS: 	3 	 	 	 
 
PRE-REQUISITES:  
· Writing: Eligibility for Composition I  
                     & 
· Math: Qualifying math placement score or Completion of MATH 1050 or higher CO-REQUISITES: NONE 
 
COURSE DESCRIPTION: 
Astronomy 1161 is an introduction course in astronomy of our solar system. The topics that we will cover in this course include- the scientific fundamentals; study of the celestial sphere; birth of the modern astronomy; properties of electro-magnetic radiations (light); astronomical instruments; our solar system origins and its members: planets, moons, rings, asteroids, and comets. We will conclude the course by exploring planetary systems around other stars and investigating prospects of life outside our planet, the Earth.  
 
COURSE LEARNING OUTCOMES:  
1. Understanding how science/astronomy has developed through history Students will describe nature of science and explain how science works. Students will also explain and describe the scale of space and time, basic sky phenomenon and use these concepts to explain seasons, phases of the Moon and eclipses.  
 
2. Understanding astronomy through laws of physics 
Students will apply key principles governing matter, energy, light, and motion to explain scientific phenomenon from their everyday experiences and apply conservation laws of angular momentum and energy, Newton’s laws of motion and the universal law of gravitation to explain the mysteries of the cosmos. Students will describe the Copernican revolution: explain the heliocentric model, the contributions of Copernicus, Tycho, Kepler, Galileo and Newton in developing an accurate description of how bodies in the Solar System move. 
 
3. Application of astronomy and physics laws to explain formation of our solar system 
Students will explain the most important and interesting features of our solar system through a concept of comparative planetology. Students will apply their knowledge of features of our solar system to explain formation of terrestrial and Jovian planets, and the asteroids, comets, and dwarf planets. Students will compare and contrast the characteristics of the terrestrial planets and demonstrate understanding of the causes of their similarities and differences. Students will also compare and contrast the characteristics of the jovian planets, and demonstrate understanding of the causes of their similarities and differences. Students will demonstrate understanding of the properties of the smaller bodies of the solar system. 
 
4. Understand life on Earth and beyond 
Students will apply their knowledge of life on Earth and geological conditions that have made Earth habitable to explore the possibility of life elsewhere in our solar system and beyond. Students will also explain science of extrasolar planets and their potential habitability. 
 
OHIO TRANSFER 36 LEARNING OUTCOMES: 
Upon completion of any approved OT36 Natural Sciences course, students will be able to: 
1. Understand the basic facts, principles, theories, and methods of modern science. 
2. Explain how scientific principles are formulated, evaluated, and either modified or validated. 
3. Use current models and theories to describe, explain, or predict natural phenomena. 
4. Apply scientific methods of inquiry appropriate to the discipline to gather data and draw evidence‐based conclusions. 
5. Demonstrate an understanding that scientific data must be reproducible but that it shows intrinsic variation and can have limitations. 
6. Apply foundational knowledge and discipline‐specific concepts to address issues or solve problems. 
7. Explain how scientific principles are used in understanding the modern world and understand the impact of science on the contemporary world. 
8. Gather, comprehend, apply, and communicate credible information on scientific topics, evaluate evidence-based scientific arguments in a logical fashion, and distinguish between scientific and non‐scientific evidence and explanations. 
 
 
COURSE MATERIALS:  
1. “openstaxTM Astronomy”, Fraknoi, Morrison, and Wolff https://openstax.org/details/books/astronomy 
 
2. “Introduction to the Solar System”, Gupta and Fisher https://csbooks.org/astr1161 
 
 
 
 
UNITS OF INSTRUCTION, OUTCOMES AND ASSESSMENT ALIGNMENT  
 
Week 1 
Units of Instruction 
I. Introduction to the Solar System Lectures 
· Chapter 1 The Science of the Universe: 1.1-1.5 
· Chapter 2 Observing the Sky: 2.1-2.5 
 
II. openstaxTM Astronomy 
· Chapter 1: 1.5, 1.6 and 1.7 
· Chapter 2: 2.1 
· Chapter 4: 4.1, 4.2, 4.5 
 
Course Learning Outcomes: Upon successful completion of this Unit, students will be able to: 
· provide a brief overview of our place in the universe, including basic level of structure of the universe and the scale of the universe 
· describe the basic hierarchy of structure from planet to solar system to galaxy to groups to universe 
· explain various units astronomers use to measure distance 
· discuss what we mean when we say, “due to the finite speed of light when we look out into space, we are also looking back into time” 
· describe the effect of Earth’s orbital and rotational motion on the stars and other Celestial bodies as observed from Earth 
· describe how the tilt of Earth's axis causes the seasons 
· explain how seasonal differences on Earth vary with latitude 
 
OT36 Learning Outcomes 1-4, 6-7 
 
Required Assignments 
· Discussion Board Week 1: Introduce Yourself (On Blackboard) 
· My Classroom: Week 1 (On WebAssign, unlimited attempts) 
· Homework: Week 1 (On WebAssign, 3 allowed attempts) 
 
 
Week 2 
Units of Instruction 
I. Introduction to the Solar System Lectures 
· Chapter 2 Observing the Sky: 2.6-2.7 
· Chapter 3 History of Astronomy: 3.1-3.4 
 
II. openstaxTM Astronomy 
· Chapter 1: 1.2 
· Chapter 2: 2.2 
· Chapter 4: 4.5, 4.6, 4.7 
 
Course Learning Outcomes: Upon successful completion of this Unit, students will be able to: 
· explain the cause of the lunar phases 
· explain how the Moon rotates and revolves around Earth 
· describe what causes lunar and solar eclipses 
· define scientific method  
· discuss how observations, evidence, and scientific hypothesis increase understanding of the universe. 
· describe how ancient astronomers use scientific method to understand the sky.  
· explain Ptolemy’s geocentric system of planetary motion. 
· explain the Copernican model of planetary motion and describe evidence or arguments in favor of it 
 
OT36 Learning Outcomes 1-8 
 
Required Assignments 
· Discussion Board Week 2: Solar System Exploration (On Blackboard) 
· My Classroom: Week 2 (On WebAssign, unlimited attempts) 
· Homework: Week 2 (On WebAssign, 3 allowed attempts) 
 
Week 3 
Units of Instruction 
I. Introduction to the Solar System Lectures 
· Chapter 4 Birth of Modern Astronomy: 4.1-4.7 
· Chapter 5 Newton’s Laws: 5.1-5.8 
 
II. openstaxTM Astronomy 
· Chapter 2: 2.4 
· Chapter 3: 3.1, 3.2, and 3.3 
 
 
Course Learning Outcomes: Upon successful completion of this Unit, students will be able to: 
· describe how Tycho Brahe and Johannes Kepler contributed to our understanding of how planets move around the Sun 
· explain Kepler’s three laws of planetary motion 
· explain how Galileo’s discoveries tilted the balance of evidence in favor of the Copernican model 
· describe Newton’s laws of motion and their astronomical applications 
· define laws of conservation of momentum and conservation of angular momentum • describe Newton’s universal law of gravitation  
 
OT36 Learning Outcomes 1-8 
 
Required Assignments 
· Discussion Board Week 3: Solar System Exploration - Continue (On Blackboard) 
· My Classroom: Week 3 (On WebAssign, unlimited attempts) 
· Homework: Week 3 (On WebAssign, 3 allowed attempts) 
 
Week 4 
Units of Instruction 
I. Introduction to the Solar System Lectures 
· Chapter 6 Electromagnetic Radiation: 6.1-6.4 
· Chapter 7 Telescopes: 7.1-7.5 
 
II. openstaxTM Astronomy 
· Chapter 5: 5.1 and 5.2 
· Chapter 6: 6.1-6.5 
 
Course Learning Outcomes: Upon successful completion of this Unit, students will be able to: 
· discuss the bands of the electromagnetic spectrum and how they differ from one another 
· characterize wave phenomenon 
· describe differences between the electromagnetic and mechanical waves 
· discuss how waves behave when encounter an object- transmitted, reflected, absorbed, refracted, polarized, or scattered 
· describe the main functions of a telescope 
· describe the two basic types of visible-light telescopes and how they form images 
· describe how non-optical electromagnetic waves from space are detected 
 
OT36 Learning Outcomes 1-4, 6, 8 
 
Required Assignments 
· Discussion Board Week 4: Muddiest Point (On Blackboard) 
· My Classroom: Week 4 (On WebAssign, unlimited attempts) 
· Homework: Week 4 (On WebAssign, 3 allowed attempts) 
 
Week 5 
Units of Instruction 
I. Introduction to the Solar System Lectures 
· Chapter 8 Astronomers Observational Tools: 8.1-8.7 
· Chapter 9 Radiation Laws: 9.1-9.4 
 
II. openstaxTM Astronomy 
· Chapter 5: 5.3-5.6 
 
Course Learning Outcomes: Upon successful completion of this Unit, students will be able to: 
· explain how astronomers learn the composition of a gas by examining its spectral lines 
· discuss the various types of spectra 
· explain the behavior of electrons within atoms and how electrons interact with light to move among energy levels 
· define Doppler effect. Explain why the spectral lines of photons we observe from an object will change because of the object’s motion toward or away from us 
· explain how and why the light emitted by an object depends on its temperature 
 
OT36 Learning Outcomes 1-8 
 
Required Assignments 
· Discussion Board Week 5: Muddiest Point - Continue (On Blackboard) 
· My Classroom: Week 5 (On WebAssign, unlimited attempts) 
· Homework: Week 5 (On WebAssign, 3 allowed attempts) 
 
Week 6 
Units of Instruction 
I. Introduction to the Solar System Lectures 
· Chapter 10 Our Solar System: 10.1-10.5 
· Chapter 11 Origin of the Solar System: 11.1-11.5 
 
II. openstaxTM Astronomy 
· Chapter 7: 7.1-7.4 
 
Course Learning Outcomes: Upon successful completion of this Unit, students will be able to: 
· describe how the objects in our solar system are grouped and characterized 
· model the solar system with distances from everyday life to better comprehend distances in space 
· describe the characteristics of the giant planets, terrestrial planets, and small bodies in the solar system 
· describe the characteristics of planets that are used to create formation models of the solar system 
· summarize the physical and chemical changes during the solar nebula stage of solar system formation 
· explain the formation process of the terrestrial and giant planets 
· describe the main events of the further evolution of the solar system 
 
OT36 Learning Outcomes 1-8 
 
Required Assignments 
· Discussion Board Week 6: Current Mars Missions (On Blackboard) 
· My Classroom: Week 6 (On WebAssign, unlimited attempts) 
· Homework: Week 6 (On WebAssign, 3 allowed attempts) 
 
Week 7 
Units of Instruction 
I. Introduction to the Solar System Lectures 
· Chapter 12 Our Planet Earth – Interior and Crust: 12.1-12.6 
· Chapter 13 Our Planet Earth – Atmosphere: 13.1-13.6 
 
II. openstaxTM Astronomy 
· Chapter 8: 8.1-8.5 
 
Course Learning Outcomes: Upon successful completion of this Unit, students will be able to: 
· describe the components of Earth’s interior and explain how scientists determined its structure 
· specify the origin, size, and extent of Earth’s magnetic field 
· explain the theory of plate tectonics and the various types of volcanic activity occurring on Earth 
· describe the chemical composition and possible origins of our atmosphere 
· explain the difference between weather and climate 
· explain the ways that life and geological activity have influenced the evolution of the atmosphere describe the causes and effects of the atmospheric greenhouse effect and global warming 
OT36 Learning Outcomes 1-8 
 
Required Assignments 
· Discussion Board Week 7: Current Mars Missions - Continue (On Blackboard) 
· My Classroom: Week 7 (On WebAssign, unlimited attempts) 
· Homework: Week 7 (On WebAssign, 3 allowed attempts) 
 
Week 8 
Units of Instruction 
	I. 	Introduction to the Solar System Lectures 
· Review chapters 1-13 
 
Required Assignments 
· Mid-term Exam (Proctored, Close book/notes) 
 
Week 9 
Units of Instruction 
I. Introduction to the Solar System Lectures 
· Chapter 14 Cratered Worlds: 14.1-14.6 
· Chapter 15 Earth’s Sister Planet – Venus: 15.1-15.2 
 
II. openstaxTM Astronomy 
· Chapter 9: 9.1-9.5 
· Chapter 10: 10.1-10.2 
 
Course Learning Outcomes: Upon successful completion of this Unit, students will be able to: 
· describe the composition and structure of the Moon 
· compare and contrast ideas about how lunar craters form 
· explain the process of impact crater formation 
· discuss the use of crater counts to determine relative ages of lunar landforms 
· describe Mercury’s structure, composition, and its origin 
· compare the basic physical properties of Earth, Mars, and Venus, including their orbits 
 
OT36 Learning Outcomes 1-8 
 
Required Assignments 
· Discussion Board Week 9: Global Warming Scenarios (On Blackboard) 
· My Classroom: Week 9 (On WebAssign, unlimited attempts) 
· Homework: Week 9 (On WebAssign, 3 allowed attempts) 
 
Week 10 
Units of Instruction 
I. Introduction to the Solar System Lectures 
· Chapter 15 Earth’s Sister Planet – Venus: 15.3-15.6 
· Chapter 16 Mars: 16.1-16.8 
 
II. openstaxTM Astronomy 
· Chapter 10: 10.3-10.6 
 
Course Learning Outcomes: Upon successful completion of this Unit, students will be able to: 
· describe the general features of the surface of Venus 
· describe the general composition and structure of the atmosphere on Venus 
· explain how the greenhouse effect has led to high temperatures on Venus 
· describe the various features found on the surface of Mars 
· describe the general composition of the atmosphere on Mars 
· describe the evidence for the presence of water in the history of Mars • summarize the evidence for and against the possibility of life on Mars 
 
OT36 Learning Outcomes 1-8 
 
Required Assignments 
· Discussion Board Week 10: Global Warming Scenarios – Continue (On Blackboard) 
· My Classroom: Week 10 (On WebAssign, unlimited attempts) 
· Homework: Week 10 (On WebAssign, 3 allowed attempts) 
 
Week 11 
Units of Instruction 
I. Introduction to the Solar System Lectures 
· Chapter 17 Giants Planets – Interior: 17.1-17.5 
· Chapter 18 Giants Planets – Atmospheres: 18.1-18.4 
 
II. openstaxTM Astronomy 
· Chapter 11: 11.1-11.3 
 
Course Learning Outcomes: Upon successful completion of this Unit, students will be able to: 
· provide an overview of the composition of the giant planets 
· describe the basic physical characteristics, general appearance, and rotation of the giant planets 
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describe the composition and structure of Jupiter, Saturn, Uranus, and Neptune compare and contrast the internal heat sources of the giant planets 
· describe the discovery and characteristics of the giant planets’ magnetic fields 
· discuss the atmospheric composition of the giant planets 
· describe the cloud formation and atmospheric structure of the gas giants 
· characterize the giant planets’ wind and weather patterns  
· understand the scale and longevity of storms on the giant planets • chronicle the robotic exploration of the outer solar system 
 
OT36 Learning Outcomes 1-8 
 
Required Assignments 
· Discussion Board Week 11: Ask an Astrobiologist (On Blackboard) 
· My Classroom: Week 11 (On WebAssign, unlimited attempts) 
· Homework: Week 11 (On WebAssign, 3 allowed attempts) 
 
Week 12 
Units of Instruction 
I. Introduction to the Solar System Lectures 
· Chapter 19 The Galilean Moons of Jupiter:19.1-19.5 
· Chapter 20 Distant Small Worlds and Planetary Rings: 20.1-20.4 
 
II. openstaxTM Astronomy 
· Chapter 12: 12.1-12.5 
 
Course Learning Outcomes: Upon successful completion of this Unit, students will be able to: 
· describe the properties of the major moons and the ring system of each of the jovian planets 
· describe the major features we can observe about Callisto and what we can deduce from them 
· explain the evidence for tectonic and volcanic activity on Ganymede 
· explain what may be responsible for the unusual features on the icy surface of Europa 
· describe the major distinguishing characteristic of Io 
· explain how tidal forces generate the geological activity we see on Europa and Io 
 
OT36 Learning Outcomes 1-8 
 
Required Assignments 
· Discussion Board Week 12: Ask an Astrobiologist – Continue (On Blackboard) 
· My Classroom: Week 12 (On WebAssign, unlimited attempts) 
· Homework: Week 12 (On WebAssign, 3 allowed attempts) 
 
Week 13 
Units of Instruction 
I. Introduction to the Solar System Lectures 
• Chapter 21 Comets and Asteroids: 21.1-21.7 
 
II. openstaxTM Astronomy 
· Chapter 13: 13.1-13.4 
 
Course Learning Outcomes: Upon successful completion of this Unit, students will be able to: 
· describe the composition and classification of the various types of asteroids 
· recognize the threat that near-Earth objects represent for Earth 
· characterize the general physical appearance of comets 
· explain the range of cometary orbits 
· describe the size and composition of a typical comet’s nucleus 
· discuss the atmospheres of comets 
· describe trans-Neptunian and Kuiper-belt objects 
 
OT36 Learning Outcomes 1-8 
 
Required Assignments 
· Discussion Board Weeks 13-15: Major Take Away from this Course (On Blackboard) 
· My Classroom: Week 13 (On WebAssign, unlimited attempts) 
· Homework: Week 13 (On WebAssign, 3 allowed attempts) 
 
Week 14 
Units of Instruction 
I. Introduction to the Solar System Lectures 
• Chapter 22 Exploring the Exoplanets: 22.1-22.7 
 
II. openstaxTM Astronomy 
· Chapter 21: 21.4-21.6 
 
Course Learning Outcomes: Upon successful completion of this Unit, students will be able to: 
· trace the evidence that planets form around other stars 
· describe the orbital motion of planets in our solar system using Kepler’s laws 
· compare the indirect and direct observational techniques for exoplanet detection discuss the kinds of planetary systems we are finding around other stars identify which kind of exoplanets appear to be the most common in the Galaxy 
 
OT36 Learning Outcomes 1-8 
 
Required Assignments 
· My Classroom: Week 14 (On WebAssign, unlimited attempts) 
· Homework: Week 14 (On WebAssign, 3 allowed attempts) 
 
Week 15 
Units of Instruction 
I. Introduction to the Solar System Lectures 
· Chapter 23 Life in The Universe: 23.1-23.5 
· Chapter 24 Searching for Life Beyond Earth: 24.1-24.2 
 
II. openstaxTM Astronomy 
· Chapter 30: 30.1-30.3 
 
Course Learning Outcomes: Upon successful completion of this Unit, students will be able to: 
· describe the chemical and environmental conditions that make Earth hospitable to life 
· describe the chemical building blocks required for life 
· describe the molecular systems and processes driving the origin and evolution of life 
· describe the characteristics of a habitable environment 
· describe some of the extreme conditions on Earth, and explain how certain organisms have adapted to these conditions 
 
OT36 Learning Outcomes 1-8 
 
Required Assignments 
· My Classroom: Week 15 (On WebAssign, unlimited attempts) 
· Homework: Week 15 (On WebAssign, 3 allowed attempts) 
 
Week 16 
Final Exam 
Final exam will be comprehensive, covering all lectures and assigned readings. 
 
 
 
 
METHODS OF EVALUATION AND GRADING SCALE 
The items students are required to complete each semester are as follows. 
· Homework Assignments I (Tutorials, Unlimited attempts allowed) 
· Homework Assignments II (three attempts allowed) 
· Discussion Boards/In-Class Activities (Class Participation points) 
· Mid-Term and Final Exams (Proctored Closed book) 
 
· Homework Assignments I: 25% 
· Homework Assignments II: 25% 
· Discussion Boards/In-Class activities: 8% 
· Mid-Term Exam: 18% 
· Final Exam: 24% 	 	 	 	 	 	 	 	            	 	 	 	 Grading Scale 	 	                
90% - 100% of total points earned: A 
80% - 89% of total points earned: B 
70% - 79% of total points earned: C 
60% - 69% of total points earned: D 
Below 60% of total points earned: E 	 	 	 	 	 	  	 	                     
 
INCOMPLETE GRADES 
When circumstances beyond the control of a student prevent the student from completing the course during the semester, the instructor may grant the student an incomplete grade (an “I”) in the course instead of a standard letter grade (A, B, C, D or E). Circumstances which may warrant an incomplete grade are extended illnesses or other family emergencies. A student who wants an incomplete grade must make a request directly to the instructor before finals week. Incomplete grades will be issued at the discretion of the instructor.  
 
COLLEGE SYLLABUS STATEMENTS 
 
Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at www.cscc.edu/syllabus or on the College website Quick Links “Syllabus Statements”. 
 
 
COLLEGE INFORMATION 
COLUMBUS STATE WEB SITE 
 
There is large amount of information for students at the Columbus State Web site (http://www.cscc.edu/) including information about: 
· Programs of study and courses offered 
· Distance Learning 
Admissions 
Campus life 
· Services for students 
 
DISTANCE EDUCATION INFORMATION 
There is also an enormous amount of information about distance education at Columbus State at http://global.cscc.edu/index.asp. Topics discussed at this site include: 
 
· Web-based courses offered at Columbus State 
· Online degrees available 
· Advantages and challenges of taking online classes 
· Technical requirements and required skills for online classes 
· Blackboard help 
 
STUDENTS RECEIVING FINANCIAL AID 
Columbus State is required by federal law to verify the enrollment of students who participate in Federal Title IV student aid programs and/or who receive education benefits through the Department of Veterans Affairs. It is the responsibility of the College to identify students who do not commence attendance or who stop attendance in any course for which they are registered and paid. Non-attendance is reported each semester by each instructor and results in a student being administratively withdrawn from the class section. Please contact the Financial Aid Office for information regarding the impact of course withdrawals on financial aid eligibility. 
 
For the purposes of financial aid reporting, a student meets the participation and attendance criteria if s/he has actively engaged in the class and demonstrated a meaningful attempt toward completion of the course. Examples of active engagement may include but are not limited to: completing a graded course assignment (e.g., homework, quiz, essay, project, or lab); actively participating in studio or practicum sessions; making content-related contributions to an online discussion forum (including responses both to prompts and to student/instructor posts). 
 
ADA STATEMENT 
It is the College Policy to provide reasonable accommodations to students. If you would like to request such accommodations because of a physical, mental, or learning disability, please contact your instructor and the Department of Disability Services within the first two weeks of class. 
 
ASSESSMENT AT COLUMBUS STATE 
Columbus State Community College is committed to assessment (measurement) of student achievement of academic outcomes. This process addresses the issues of what you need to learn in your program of study and if you are learning what you need to learn. The assessment program at Columbus State has four specific and interrelated purposes. 
 
· To improve student academic achievement 
· To improve teaching strategies 
· To document successes and identify opportunities for program improvement 
· To provide evidence for institutional effectiveness. 
 
In this class you are assessed and graded on your achievement of the outcomes for this class. You may also be required to participate in broader assessment activities that may not impact you grades (such as tests, surveys, or projects) designed to determine the degree to which students in your program of study are achieving the program outcomes and/or the degree to which students are achieving the college-wide general education outcomes. 
 
SEVERE WEATHER POLICY 
In the event of severe weather or other emergencies which could force the College to close or cancel classes, such information will be broadcast on radio stations and television stations. Students who reside in areas which fall under a Level III emergency should not attempt to drive to the College even if the College remains open. Detailed information about Columbus State’s severe weather policy can be found at http://www.cscc.edu/about/severe-weather.shtml. 
 
STUDENT CODE OF CONDUCT 
As an enrolled student at Columbus State Community College, you have agreed to abide by the Student Code of Conduct outlined in the Student Handbook. You should familiarize yourself with the student code. The faculty at Columbus State expects you to exhibit high standards of academic integrity. Any confirmed incidence of Academic Misconduct, including plagiarism and other forms of cheating, will be treated seriously and in accordance with College Policy and Procedure. 
 
STUDENT SUPPORT 
IT LEARNER SUPPORT CENTER AT COLUMBUS STATE 
 
The IT Learner Support Center provides IT—Information Technology-related services and support to the learner community of Columbus State Community College. In addition, they are a source of information about other campus resources that are available. 
 
Services they provide include: 
 
· Student mail account support  
· Troubleshooting Internet connectivity issues for Distance Learners  • Helping Learners with hardware and software questions  
 
• 
• 
• 
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The IT Support Center can be reached by telephone at 614-287-5050. 
 
 
 
 
 
 
 
 
1 
 
1 
 
1 
 
image1.jpg
CoLUMBUS
STATE

SRR I S LR




