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[bookmark: COURSE NUMBER: ASTR1141 COURSE TITLE: LI]COURSE NUMBER: ASTR1141	COURSE TITLE: LIFE IN THE UNIVERSE
[bookmark: CREDITS: 3]CREDITS:	3
PRE-REQUISITES: Writing: Eligibility for Composition I

[bookmark: CO-REQUISITES: None]CO-REQUISITES: None

[bookmark: COURSE DESCRIPTION: Astronomy 1141 is an]COURSE DESCRIPTION: Astronomy 1141 is an introduction to Astrobiology, the study of life in the universe. The topics that we will cover in this course explore relevant aspects of biology, earth science, and astronomy. Include discussions of cultural, philosophical, and practical ramifications of life occurring elsewhere in the universe. We will learn about scientists' ongoing quest for answers to some of the most fundamental human questions: How did life originate on Earth? Is there life on other planets? Are we alone in the universe? What is the long-term future of life in the universe?


[bookmark: COURSE LEARNING OUTCOMES:]COURSE LEARNING OUTCOMES:

I. Introducing Life in the Universe
Students will discuss the topic of life in the universe and why it is such an active area of scientific research. Students describe the nature, scope, and evolution of the universe, as well as of the history and methods of science used to discover Earth's place within the cosmos. Students will also explain fundamental astronomical and physical concepts that are required to understand the formation of planetary systems.

II. Life on Earth
Students will discuss the astrobiology issues and the current state of knowledge about life on Earth. Students will explain broad features and major milestones of Earth's geological and evolutionary histories, and explain the fundamental processes that shape Earth's geology, climate, and biosphere that have made Earth habitable. Students describe the nature of life on Earth. Students discuss the origin and subsequent evolution of life on Earth.
III. Life in the Solar System
Students will build upon discussions of life on Earth to explore the possibilities for life elsewhere in our solar system. Students will describe the basic requirements

1

for life and discuss the possibilities of finding life in our solar system, based upon the conditions found among the eight planets and their moons, and how these possibilities change over time. Students will also explain the concept of a habitable zone around a star.

IV. Life among the Stars
Students will describe our current knowledge about stars and extrasolar planets and the implications that knowledge carries for the possible existence of life beyond our solar system. Students discuss the challenges involved in the ongoing search for extraterrestrial intelligence and explain the obstacles to interstellar exploration and communication.

[bookmark: OHIO TRANSFER 36 LEARNING OUTCOMES:]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.
[bookmark: COURSE MATERIALS:]COURSE MATERIALS:
“Life in the Universe”, 5th ed., Bennett, Shostak, Schneider & MacGregor (Princeton University Press).

[bookmark: METHODS OF EVALUATION AND GRADING SCALE]METHODS OF EVALUATION AND GRADING SCALE

The items students are required to complete each semester are as follows.

· Homework assignments	(10%)
· Discussion Boards	(15%)
· Test1 – Test 4	(25%)
· Mid-Term and Final Exam	(50%)

GRADING SCALE

	90%-100%
	 A	

	80-89%
	B

	 70-79%	
	 C	

	60-69%
	D

	 0-59%	
	 E	





[bookmark: COLLEGE SYLLABUS STATEMENTS]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”.


UNIT OF INSTRUCTION, OUTCOMES AND ASSESSMENT ALIGNMENT

[bookmark: Week 1 – Unit I]Week 1 – Unit I
[bookmark: Unit of Instruction: Introducing Life in][bookmark: Course Learning Outcomes: Upon successfu]Unit of Instruction: Introducing Life in the Universe
[bookmark: OT36 Learning Outcomes: 1-4, 7-8]Course Learning Outcomes: Upon successful completion of this Unit, students will be able to students will be able to explain how and why scientists explore the possibility of life beyond Earth, describe how astronomy, planetary science, and biology contribute to our understanding of extraterrestrial life, and identify plausible locations in our solar system and beyond where life might exist. Students will also develop an appreciation for the interdisciplinary nature of astrobiology and the scientific methods used to investigate the conditions necessary for life.
OT36 Learning Outcomes: 1-4, 7-8
[bookmark: Assessment: Discussion Board Week 1, Rea]Assessment: Discussion Board Week 1, Reading: Chapter 1 “A Universe of Life?”: 1.1-1.4

[bookmark: Week 2][bookmark: Unit of Instruction: Introducing Life in]Week 2
[bookmark: Course Learning Outcomes: Upon successfu]Unit of Instruction: Introducing Life in the Universe
[bookmark: OT36 Learning Outcomes: 1-8]Course Learning Outcomes: Upon successful completion of this unit, students will be able to describe the historical context in which questions about extraterrestrial life first emerged, including perspectives from ancient civilizations. They will be able to explain how the Copernican Revolution advanced scientific understanding and reshaped the debate about life in the universe. Students will also demonstrate an understanding of the evidence showing that Earth orbits the Sun rather than occupying the center of the universe. They will also be able to explain Kepler’s three laws of planetary motion and describe Newton’s laws of motion, including how these fundamental principles apply to astronomical phenomena.
[bookmark: Assessments: Discussion Board Week 2]OT36 Learning Outcomes: 1-8
Assessments: Discussion Board Week 2

[bookmark: Week 3]Week 3
[bookmark: Unit of Instruction: Introducing Life in]Unit of Instruction: Introducing Life in the Universe
[bookmark: Course Learning Outcomes: Upon successfu][bookmark: OT36 Learning Outcomes: 1-5, 7, 8]Course Learning Outcomes: Upon successful completion of this unit, students will be able to identify the three hallmarks of modern science and apply them to distinguish scientific approaches from nonscientific ones. They will be able to describe Newton’s universal law of gravitation and its significance in understanding celestial motion. Students will also identify three key astronomical concepts that are essential to the search for extraterrestrial life. In addition, they will demonstrate an understanding of the basic levels of structure in the universe—from planets to galaxies—and gain perspective on the vast range of size scales. Students will describe the general history of the universe, explain the origin of elements in stars to support the idea that we are made of “star stuff,” and develop an appreciation for the immense scale of cosmic time. Finally, they will be able to define the observable universe and reflect on the potential number of worlds it may contain.
[bookmark: Assessments: Discussion Board Week 3 , R]OT36 Learning Outcomes: 1-5, 7, 8
Assessments: Discussion Board Week 3 , Reading: Chapter 2 “The Science of Life in the Universe”: 2.1-2.2
[bookmark: Week 4][bookmark: Unit of Instruction: Introducing Life in]Week 4
[bookmark: Course Learning Outcomes: Upon successfu]Unit of Instruction: Introducing Life in the Universe
Course Learning Outcomes: Upon successful completion of this unit, students will be able to describe the phases and basic structure of matter, define kinetic, potential, and radiative energy, and apply the law of conservation of energy. They will explain the properties of light across the electromagnetic spectrum and identify four key features any solar system formation theory must address. Students will describe the nebular theory, explain how it accounts for the solar system’s structure, and critique the model in light of current discoveries about other planetary systems.
[bookmark: OT36 Learning Outcomes: 1-8]OT36 Learning Outcomes: 1-8
[bookmark: Assessments: Discussion Board Week 4, Re][bookmark: Test 1 (Introducing Life in the Universe]Assessments: Discussion Board Week 4, Reading: Chapter 3 The Universal Context of Life: 3.3-3.5,
Test 1 (Introducing Life in the Universe: chapters 1, 2 & 3)

[bookmark: Week 5 – Unit II]Week 5 – Unit II
[bookmark: Unit of Instruction: Life on Earth][bookmark: Course Learning Outcomes: Upon successfu]Unit of Instruction: Life on Earth
Course Learning Outcomes: Upon successful completion of this unit, students will be able to identify three key ways Earth’s geology supports life and explain how the geological record reveals the planet’s history. They will describe the formation of Earth’s oceans and atmosphere during the Hadean eon and assess when conditions may have first supported life. Students will explain Earth’s interior structure, the basics of plate tectonics, and the roles of the greenhouse effect and CO₂ cycle in climate regulation.
[bookmark: OT36 Learning Outcomes: 1-8]They will also describe and critique the giant impact model of the Moon’s formation and compare Earth’s magnetic field to those of Venus and Mars.
OT36 Learning Outcomes: 1-8
[bookmark: Assessments: Discussion Board Week 5, Re]Assessments: Discussion Board Week 5, Reading: Chapter 4 The Habitability of Earth: 4.1-4.6

[bookmark: Week 6]Week 6
[bookmark: Unit of Instruction: Life on Earth]Unit of Instruction: Life on Earth
[bookmark: Course Learning Outcomes: Upon successfu][bookmark: OT36 Learning Outcomes 1-8]Course Learning Outcomes: Upon successful completion of this unit, students will be able to evaluate and critique various definitions of life, using examples of borderline cases to challenge those definitions. They will discuss the theory of evolution, including key supporting evidence and its foundational role in biology. Students will describe the basic structure and molecular components of cells, explain how DNA encodes heredity, and discuss how mutations drive evolution. They will interpret the tree of life to assess genetic differences between organisms, categorize life-forms by metabolic sources, and define extremophiles with relevant examples.
OT36 Learning Outcomes 1-8
[bookmark: Assessments: Discussion Board Week 6, Re]Assessments: Discussion Board Week 6, Reading: Chapter 5 The Nature of Life on Earth: 5.1-5.5

[bookmark: Week 7][bookmark: Unit of Instruction: Life on Earth]Week 7
Unit of Instruction: Life on Earth
[bookmark: Course Learning Outcomes: Upon successfu]Course Learning Outcomes: Upon successful completion of this unit, students will be able to describe the evidence for when and where life began on Earth and explore possible sources of life’s building blocks, including a critique of the Miller–Urey experiment. They will compare DNA and RNA, evaluating the hypothesis that early life may have relied on RNA, and assess the possibility that life originated elsewhere and migrated to Earth. Students will identify major events in Earth’s evolutionary timeline, examine evidence for how and when oxygen entered the atmosphere, and explain its role in enabling complex life. They will consider whether Earth's path to complex life is likely to occur on other worlds, evaluate the impact hypothesis for the dinosaur extinction, and discuss potential causes of other mass extinctions. Finally, students will analyze the likelihood of future impact events and formulate arguments for or against increased government investment in planetary defense.
[bookmark: OT36 Learning Outcomes: 1-8][bookmark: Assessments:  Discussion Board Week 7, C]OT36 Learning Outcomes: 1-8
Assessments: Discussion Board Week 7, Chapter 6 “The Origin and Evolution of Life on Earth”: 6.1-6.5
Test 2 (Life on Earth: covering chapters 4, 5 and 6)
Mid-term Exam 1 (Proctored, Chapters 1-6)

[bookmark: Week 8 – Unit III][bookmark: Unit of Instruction: Life in the Solar S]Week 8 – Unit III
[bookmark: Course Learning Outcomes: Upon successfu]Unit of Instruction: Life in the Solar System
Course Learning Outcomes: Upon successful completion of this unit, students will be able to identify potential habitats for life in both the inner and outer solar system. They will describe the environmental conditions required to support life and evaluate where in the solar system those conditions may exist, including the potential for photosynthesis. Students will also list and provide examples of different types of robotic missions used to explore the solar system. Finally, they will construct and support an argument for or against the claim that liquid water is essential for all life.
[bookmark: OT36 Learning Outcomes: 1-4, 7, 8][bookmark: Assessments: Discussion Board Week 8, Re]OT36 Learning Outcomes: 1-4, 7, 8
Assessments: Discussion Board Week 8, Reading: Chapter 7 “Searching for life in our solar system”: 7.1-7.4

[bookmark: Week 9]Week 9
[bookmark: Unit of Instruction: Life in the Solar S]Unit of Instruction: Life in the Solar System
[bookmark: Course Learning Outcomes: Upon successfu]Course Learning Outcomes: Upon successful completion of this unit, students will be able to explain why some early scientists speculated about a Martian civilization, summarize the counterarguments, and describe how spacecraft missions ultimately dispelled the idea. They will describe current surface conditions on Mars and compare the planet’s orbital properties to Earth’s, explaining how these differences influence seasonal variation. Students will identify major geological features of Mars and evaluate evidence that liquid water once flowed on its surface. They will describe Mars’ climate history, explore possible causes of its changes, and assess claims of life based on data from probes and meteorites. Finally, students will explain current astrobiological strategies for searching for past or present life on Mars.
[bookmark: OT36 Learning Outcomes: 1-8]OT36 Learning Outcomes: 1-8
Assessments: Discussion Board Week 9, Reading: Chapter 8 “Mars”: 8.1-8.5

[bookmark: Week 10]Week 10
[bookmark: Unit of Instruction: Life in the Solar S]Unit of Instruction: Life in the Solar System
[bookmark: Course Learning Outcomes: Upon successfu]Course Learning Outcomes: Upon successful completion of this unit, students will be able to describe the general characteristics of jovian moons and explain why some, such as Europa, may be promising candidates for life. They will evaluate evidence for a subsurface ocean on Europa and consider its potential habitability, while comparing the properties and life prospects of Ganymede and Callisto. Students will describe Titan’s atmosphere and surface liquids, and assess the implications for prebiotic chemistry. They will also evaluate the evidence for a subsurface ocean on Enceladus and its potential to support life. Students will also consider the habitability of Triton and other distant moons and describe how chemical disequilibrium can provide energy for life in these environments.
[bookmark: OT36 Learning Outcomes: 1-8]OT36 Learning Outcomes: 1-8
Assessments: Discussion Board Week 10, Reading: Chapter 9” Life on Jovian Moons”
Test 3 (Life in the Solar System: covering chapters 7, 8 and 9)

[bookmark: Week 11]Week 11
[bookmark: Unit of Instruction: Life in the Solar S]Unit of Instruction: Life in the Solar System
[bookmark: Course Learning Outcomes: Upon successfu]Course Learning Outcomes: Upon successful completion of this unit, students will be able to define the concept of a habitable zone and assess the potential for life both within and beyond it. They will compare the atmospheres of Venus and Earth, identify key differences, and explain the runaway greenhouse effect, including its likely role in Venus’s climate history and implications for Earth. Students will evaluate the prospects for past or present life on Venus and identify the key factors that influence surface habitability. They will also determine the possible boundaries of the Sun’s habitable zone, predict how Earth's habitability will change over time, and explain the scientific evidence linking human activity to global warming.
[bookmark: OT36 Learning Outcomes: 1-8]OT36 Learning Outcomes: 1-8
Assessments: Discussion Board Week 11, Reading: Chapter 10 “The Nature and Evolution of Habitability”

[bookmark: Week 12- Unit IV]Week 12- Unit IV
[bookmark: Unit of Instruction: Life among the Star]Unit of Instruction: Life among the Stars
[bookmark: Course Learning Outcomes: Upon successfu]Course Learning Outcomes: Upon successful completion of this unit, students will be able to evaluate current evidence to support or refute the claim that planetary systems are common. They will compare the orbital and physical properties of known exoplanets with those in our solar system, discussing possible reasons for observed differences and the emergence of planet types not found locally. Students will assess the potential habitability of various exoplanets and moons and explore how life might be detected beyond Earth. They will describe how stars are classified, identify which types are most likely to host habitable planets, and explain the history and structure of the Hertzsprung-Russell diagram.
[bookmark: OT36 Learning Outcomes: 1-8]Additionally, students will describe the four major methods of exoplanet detection—direct imaging, astrometric, radial velocity, and transit—along with their limitations. They will also explain how these methods are used to determine an exoplanet’s orbital characteristics, mass, size, density, temperature, and atmospheric composition. Finally, students will describe the rare Earth hypothesis and construct arguments for or against it.
OT36 Learning Outcomes: 1-8
Assessments: Discussion Board Week 12, Reading: Chapter 11 “Exoplanets”
[bookmark: Week 13][bookmark: Unit of Instruction: Life among the Star]Week 13
[bookmark: Course Learning Outcomes: Upon successfu]Unit of Instruction: Life among the Stars
Course Learning Outcomes: Upon successful completion of this unit, students will be able to discuss the Drake Equation by defining each of its terms and evaluating what is known or uncertain about their values. They will describe the concept of convergent evolution and how it relates to the possible emergence of intelligence on other worlds.
[bookmark: OT36 Learning Outcomes 1-8]Students will construct arguments for or against the idea that evolution on Earth-like planets will inevitably produce human-like intelligence. They will describe the goals and methods of the Search for Extraterrestrial Intelligence (SETI) and consider the potential implications for humanity if SETI succeeds. Finally, students will evaluate and argue for or against the claim that scientists are ignoring evidence of alien visits to Earth.
OT36 Learning Outcomes 1-8
Assessments: Discussion Board Week 13, Reading: Chapter 12 “The search for extraterrestrial intelligence”
Test 4 (Life among stars: covering chapters 10, 11 and 12)

[bookmark: Week 14][bookmark: Unit of Instruction: Life among the Star]Week 14
Unit of Instruction: Life among the Stars
[bookmark: Course Learning Outcomes: Upon successfu]Course Learning Outcomes: Upon successful completion of this unit, students will be able to describe the major challenges of interstellar travel and identify potential technologies that might make it possible. They will explain Fermi’s paradox and explore a range of proposed solutions. Students will also discuss the broader implications of these solutions for our civilization, including what they suggest about the future of humanity and the existence of intelligent life elsewhere in the universe.
[bookmark: OT36 Learning Outcomes: 1-8]OT36 Learning Outcomes: 1-8
Assessments: Discussion Board Week 14, Reading: Chapter 13 Interstellar Travel and the Fermi paradox

[bookmark: Week 15]Week 15
[bookmark: Unit of Instruction: Course Review]Unit of Instruction: Course Review
[bookmark: Assessments: Discussion Board Week 15]Assessments: Discussion Board Week 15

[bookmark: Week 16 - Final Exam]Week 16 - Final Exam
Final exam will be comprehensive, covering all lectures and assigned readings.
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