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ARTS AND SCIENCES DIVISION 
Biological & Physical Sciences 
Department 
 
 
 
COURSE NUMBER: ASTR 1400  
 
COURSE TITLE: ASTRONOMY LABORATORY 
 
CREDITS: 1 
 
PRE-REQUISITES: MATH-1075 Intermediate Algebra or higher AND ASTR-1161 The Solar System or ASTR-1162 Stars and Galaxies 
 
CO-REQUISITES: ASTR-1161 The Solar System or ASTR-1162 Stars and Galaxies  
 
COURSE DESCRIPTION: An introductory laboratory course in Astronomy with an emphasis on a scientific view of our place in the universe. Topics include connecting the motion of Earth to the moving patterns of stars in the sky, the relevant physics of gravity and light, how astronomers make observations, a survey of our Solar System, and the Milky Way Galaxy. 
 
CLASS TIME 
A combination of lecture and demonstrations, then working on the lab assignment of the week. Write-ups will require some time out of class to complete and can be submitted on Blackboard. Guidelines for each lab report will be provided in class. 
 
COURSE LEARNING OUTCOMES 
· Students will learn to think scientifically about the universe. 
· Students will describe the fundamental physical principles, reason clearly, and evaluate scientific evidence. 
· Students will develop the ability to gather and analyze data mathematically and graphically, using it to test hypotheses and make predictions. 
 
OHIO TRANSFER 36 NATURAL SCIENCE LEARNING OUTCOMES 
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. 
 
OHIO TRANSFER 36 NATURAL SCIENCE LABORATORY LEARNING OUTCOMES 
 
1. Realistic measurements of physical quantities. 
2. Data analysis, using data that are unique and/or physically authentic and that include random and/or systematic (natural) variability. 
3. Realistic interactions with experimental apparatus, and realistic manipulation of tools/ instruments and/or observed objects in space and time. 
4. Synchronous feedback on safety (and consequences of unsafe actions), correctness of procedure, and progress toward experimental goals. 
5. Effective interaction with the instructor at several points during each lab activity. 
 
COURSE MATERIALS 
· Laboratory manual: Astronomy 1400: Lab Manual 
· Scientific calculator 
 
STANDARDS AND METHODS FOR EVALUATION 
 
ASSESSMENT METHOD 
Each lab will require a written report that will be graded based on the following guidelines. Lab reports should provide a coherent description and discussion of what you did in lab. It should be clear enough that a fellow student could understand what you've done and be able to reproduce the experiment themselves. Most lab reports should have four parts: Introduction, Experimental Procedure, Results, Conclusions. 
 
TYPICAL LAB REPORT GUIDELINES: 
Introduction: 20% 
Provide a brief background to the topic and introduce the specific topic to be investigated. 
Give an overview of the goals of the lab and the method to achieve those goals. 
Experimental Procedure: 20% 
Describe your hypothesis and the predictions it makes. 
Discuss the experiment that you performed to test the hypothesis. 
Include all the physical variables you will observe 
Results: 30% 
Data tables, words, images, graphs, etc... that show the results of your experiment. Be sure to include all relevant data with clear labels and/or descriptions. 
Conclusion: 30% 
Draw conclusions about your hypothesis based on the results of your experiment. 
Is it supported or refuted by the data? 
Are there any possible sources of error, or ways to improve the experiment? 
 
GRADES 
Each Lab will be graded on a scale from 0-100%. The overall course grade will be determined by the average grade on all the labs with the lowest score dropped. 
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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”. 
 
 
UNITS OF INSTRUCTION, OUTCOMES AND ASSESSMENT ALIGNMENT  
 
WEEK 1 
Unit of Instruction: Lab 1: Phases of the Moon 
Student Learning Outcomes: Upon successful completion of this lab exercise, students will be able to evaluate a hypothesis about the phases of the Moon and create a predictive model based on that hypothesis. They will design and conduct an experiment to collect relevant data, interpret the results to assess the validity of their hypothesis, and summarize their methodology, findings, and conclusions in a clear written report. 
OT36 Learning Outcomes: 1-8  	 
OT36 Lab Learning Outcomes: 1-5  
Assessments: Lab Report 1 
 
WEEK 2 
Unit of Instruction: Lab 2: Path of the Sun 
Student Learning Outcomes: Upon successful completion of this lab exercise, students will be able to observe and record the Sun’s path across the sky over the course of a day, with particular focus on measuring its height at astronomical noon when the Sun crosses the meridian and is directly above the southern cardinal point. 
OT36 Learning Outcomes: 1-8   
OT36 Lab Learning Outcomes: 1-5 
Assessments: Lab Report 2 
 
WEEK 3 
Unit of Instruction: Lab 3: Seasons  
Student Learning Outcomes: Upon successful completion of this lab exercise, students will be able to examine three competing hypotheses explaining the cause of the seasons, make specific and testable predictions based on each, and test those predictions using planetarium software and global temperature data. They will evaluate the validity of each hypothesis by comparing predicted outcomes to actual data to determine which are supported or refuted. 
OT36 Learning Outcomes: 1-8   OT36 Lab Learning Outcomes: 1-5 
Assessments: Lab Report 3 
 
WEEK 4 
Unit of Instruction: Lab 4: Daily Motions of Stars and the Celestial Sphere  
Student Learning Outcomes: Upon successful completion of this lab exercise, students will be able to use planetarium software, such as Stellarium, to investigate the daily motion of stars in the sky. They will apply the concept of the Celestial Sphere to predict stellar motion from different locations on Earth and make observations of the local sky to identify celestial objects and track their movement over time. 
OT36 Learning Outcomes: 1-8  	 
OT36 Lab Learning Outcomes: 1-5 
Assessments: Lab Report 4 
 
WEEK 5 
Unit of Instruction: Lab 5: Craters and surface ages Learning Goals 
Student Learning Outcomes: Upon successful completion of this lab exercise, students will be able to evaluate the hypothesis that all regions of the Moon's surface have experienced impact exposure for the same duration. Using images from the Lunar Reconnaissance Orbiter (LRO), they will count large craters in both the dark (maria) and light (highland) regions of the Moon. Students will also analyze data from Apollo mission rock samples to explore the relationship between crater density and surface age. 
OT36 Learning Outcomes: 1-8  	 
OT36 Lab Learning Outcomes: 1-5 
  Assessments: Lab Report 5 	 
 
WEEK 6 
Unit of Instruction: Lab 6: Kepler’s 3rd Law and the Black Hole Challenge 
Student Learning Outcomes: Upon successful completion of this lab exercise, students will be able to apply Kepler’s Third Law to the planets in our solar system and use Newton’s version of the law to calculate the masses of stars based on their planetary orbits. They will also use this method, along with observations of stellar motion near the galactic center, to estimate the mass of the Milky Way’s central black hole. 
OT36 Learning Outcomes: 1-8  	 
OT36 Lab Learning Outcomes: 1-5 
  Assessments: Lab Report 6 
 
WEEK 7 
Unit of Instruction: Lab 7: Light and Spectra 
Student Learning Outcomes: Upon successful completion of this lab exercise, students will be able to observe the spectra of various light sources using a tube spectrograph, distinguish between continuous and emission line spectra, and relate the observed hydrogen emission spectrum to specific atomic energy level transitions. 
OT36 Learning Outcomes: 1-8  	 
OT36 Lab Learning Outcomes: 1-5   Assessments: Lab Report 7 
WEEK 8 
Unit of Instruction: Lab 8: Telescopes Unit  
Student Learning Outcomes: Upon successful completion of this lab exercise, students will gain hands-on experience using lenses to form images and explore how lenses can be combined to construct a simple telescope. They will investigate how different lens configurations affect image formation and magnification, deepening their understanding of the optical principles behind telescope design. 
OT36 Learning Outcomes: 1-8  	 
OT36 Lab Learning Outcomes: 1-5 
Assessments: Lab Report 8 
 
WEEK 9 
Unit of Instruction: Lab 9: Stellar Spectra  
Student Learning Outcomes: Upon successful completion of this lab exercise, students will be able to explain how stars are classified using the spectral types (O, B, A, F, G, K, and M) and what these classifications indicate about stellar temperatures. They will analyze the relationship between an object’s temperature and the spectrum it emits and use this understanding to examine eight real stellar spectra and determine the spectral type of each star. 
OT36 Learning Outcomes: 1-8  	 
OT36 Lab Learning Outcomes: 1-5 
Assessments: Lab Report 9 
 
WEEK 10 
Unit of Instruction: Lab 10: The Milky Way Learning Goals 
Student Learning Outcomes: Upon successful completion of this lab exercise, students will use astronomical data to construct a model of the Milky Way galaxy. They will then use this model to determine the direction and distance to the galactic center from Earth. 
OT36 Learning Outcomes: 1-8  	 
OT36 Lab Learning Outcomes: 1-5 
Assessments: Lab Report 10 
 
WEEK 11 
Unit of Instruction: Lab 11: Galaxies Learning Goals 
Student Learning Outcomes: Upon successful completion of this lab exercise, students will examine and classify images of galaxies using Hubble's classification scheme. They will describe key differences among galaxy types based on appearance, stellar populations, and gas and dust content. Students will also analyze real data from the Sloan Digital Sky Survey (SDSS) to identify which of the provided galaxy clusters contains the highest number of spiral galaxies. 
OT36 Learning Outcomes: 1-8  	 
OT36 Lab Learning Outcomes: 1-5 
Assessments: Lab Report 11 
 
WEEK 12 
Unit of Instruction: Lab 12: Stellar Evolution Learning Goals 
Student Learning Outcomes: Upon successful completion of this lab exercise, students will understand the evolution of stars and the differing end stages of low- and high-mass stars. They will become familiar with the Hertzsprung-Russell (H-R) diagram and the significance of the Main Sequence. Students will relate the spectral types of Main Sequence stars to their physical properties and life cycles and use the Main Sequence turnoff method with H-R diagrams of five stellar clusters to determine their relative ages. 
OT36 Learning Outcomes: 1-8  	 
OT36 Lab Learning Outcomes: 1-5 
Assessments: Lab Report 12 
 
WEEK 13 
Unit of Instruction: Lab 13: Uniform Expansion of the Universe 
Student Learning Outcomes: Upon successful completion of this lab exercise, students will understand the concept of uniform expansion by creating and analyzing a simple model. They will then compare the model’s properties to real astronomical observations of galaxy distances and velocities to explore how well the expanding universe aligns with the model’s predictions. 
OT36 Learning Outcomes: 1-8  	 
OT36 Lab Learning Outcomes: 1-5  
Assessments: Lab Report 13 
 
 
WEEK 14 
Unit of Instruction: Lab 14: A Hot Big Bang and the Cosmic Microwave Background Student Learning Outcomes: Upon successful completion of this lab exercise, students will conduct experiments with blackbody radiation and analyze astronomical data to estimate the temperature of the universe. They will synthesize their findings and insights in a written reflection paper that demonstrates their understanding of the concepts explored. 
OT36 Learning Outcomes: 1-8  	 
OT36 Lab Learning Outcomes: 1-5 
Assessments: Lab Report 14 
 
WEEK 15 
Unit of Instruction: Lab 15: Gravity and Orbits 
Student Learning Outcomes: Upon successful completion of this lab exercise, students will develop a deeper understanding of gravity and its role in shaping orbital motion. Through a series of focused activities, they will explore the relationship between gravity, mass, and acceleration; examine how gravitational force changes with distance; and apply Kepler’s Third Law to understand and model transfer orbits used in sending spacecraft to other planets in the solar system. 
OT36 Learning Outcomes: 1-8  	 
OT36 Lab Learning Outcomes: 1-5 
Assessments: Lab Report 15 
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