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Planetary Science Unit Map – Grade 8 

 
Course Goal and Description: In “Planetary Science” students study the Earth as a celestial object before progressing to lunar science/exploration, 
and then to Solar System knowledge.  Activities explore the origin of the Moon, celestial motions, Moon phases, lunar geology, cratering processes, 
imaging technologies, scaling and space exploration. 
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PLANETARY SCIENCE - INVESTIGATION 1: Where Am I? 

 Students will: 
Use maps and images in a variety of scales, while developing a sense of planet Earth as a tiny base from which to launch an inquiry 
into the vast reaches of the solar system. 
 
Big Ideas / Enduring Understandings 
➘ A map is a representation of a place or area. 
➘ Elevation is the distance above sea level. 
 
Essential Question 
➘ How can a person’s specific location be described using different frames of reference? 
 
Content Topics 
➘ Maps 
➘ Frame of reference 
➘ Elevation 
➘ Resolution 
 
Skills 
➘ Draw a map to represent the school environment. 
➘ Establish location in terms of a frame of reference. 
➘ Interpret representations of human made and natural structures in photographs take from different altitudes. 
 
Assessments 
Formative 
➘ Teacher observation: Map construction 
➘ Teacher observation: Accurately finding locations on a map 
➘ Response sheet: Define Locations by Frame of Reference 
➘ Teacher observation: Explaining resolution 
 
Summative 
➘ Mid-summative exam 1-2 
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PLANETARY SCIENCE – INVESTIGATION 2: Round Earth/Flat Earth 

 Students will: 
examine several kinds of evidence that were used historically to deduce that the earth is round. 
 
Big Ideas / Enduring Understandings 
➘ The horizon is where the sky and earth appear to meet. 
➘ Line of sight is the straight, unimpeded path taken by light from an object to an eye. 
➘ Illuminated opaque objects cast shadows on the side away from the source of light.  The length of the shadow depends on the 

angle of the incoming light. 
 
Essential Questions 
➘ How can objects disappearing over the horizon be used as evidence for a round Earth? 
➘ How is the relationship between latitude and shadow length evidence for a round earth? 
 
Content Topics 
➘ Horizon 
➘ Line of sight 
➘ Evidence for a round Earth 
➘ Shadows on the Earth 
 
Skills 
➘ Use models and simulations to show how evidence for a round Earth. 
➘ Observe, collect, and graph shadow data. 
➘ Model sunlight shining on the Earth’s poles. 
 
Assessments 
Formative 
➘ Student notes on simulations of ships passing over the horizon. 
➘ Response sheet: Supporting the Round Earth Concept 
➘ Student notes: Modeling shadows on the Earth’s surface. 
 
Summative 
➘ Mid-summative exam 2 
 
 



Curriculum and Instruction – Minneapolis Public Schools 
October 1, 2007 

 
 

Related Links 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

PLANETARY SCIENCE – INVESTIGATION 3: Day and Night 

 Students will: 
Study the celestial geometry of day and night and explore the celestial motions that result in the day/night cycle on Earth. 
 
Big Ideas / Enduring Understandings 
➘ At all times half of the Earth is illuminated and half is dark. 
➘ The Sun is a light source. 
➘ Objects in the path of light are illuminated; opaque objects stop light, producing shadows behind them. 
 
Essential Questions 
➘ How can the Earths day and night cycle be explained by using the concept of a planet rotating on its axis? 
➘ How can we determine the direction of the Earth’s rotation? 
➘ What causes the need for time zones in different parts of the world? 
 
Content Topics 
➘ The relationship of day and night with the Earth’s rotation 
➘ Causes of shadows 
➘ Local noon 
➘ Reasons for time zones 
 
Skills 
➘ Model the mechanics of day and night using light sources and spheres. 
➘ Use data to determine local noon. 
➘ Use maps and globes to deduce the reasons for and sequence of time zones. 
 
Assessments 
Formative 
➘ Student writing: Explaining day and night 
➘ Student notebook: Day/Night Focus Questions 
➘ Teacher observation: Calculating local noon 
➘ Student sheet: Thinking in time 
 
Summative 
➘ Mid-summative exam 3 
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PLANETARY SCIENCE – INVESTIGATION 4: Discover the Moon 

 Students will: 
study the Moon as a dynamic celestial neighbor. 
  
Big Ideas / Enduring Understandings 
➘ The Moon’s appearance changes predictably over a month with phases called new, first quarter, full, and third 

quarter. 
➘ The Moon has surface features that can be identified with telescope images: craters, maria, and mountains. 
 
Essential Questions 
➘ What causes the phases of the Moon? 
➘ How were the Moon’s surface features created? 
 
Content Topics 
➘ Phases of the Moon 
➘ The Moon’s surface features 
 
Skills 
➘ Observe and log the Moon’s changing appearance day and night for a month. 
➘ Generate questions about the Moon for further study. 
➘ Integrate Moon myths with lunar observations. 
 
Assessments 
Formative 
➘ Student notes: log of the Moon for a month 
➘ Student notebook: Questions for further study 
➘ Teacher observation: Organizing and prioritizing questions 
➘ Student notebook: Moon myth writing 
 
Summative 
➘ Mid-summative exam 4 
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PLANETARY SCIENCE – INVESTIGATION 5: Moon Craters 

 Students will: 
Learn that impact is one of the major processes that shapes and changes the surface of planets and satellites. 
 
Big Ideas / Enduring Understandings 
➘ Craters of various sizes result when meteoroids of various sizes hit the Moon’s surface. 
➘ Craters can be categorized by size and physical characteristics. 
 
Essential Questions 
➘ What processes produce craters on planets and satellites? 
➘ What is the history of impact events that resulted in the present appearance of the moon? 
➘ What causes the differences in the surface appearances of the Moon and Earth? 
 
Content Topics 
➘ Lunar craters 
➘ Impact events 
➘ Constructing a history from physical evidence 
 
Skills 
➘ Simulate impact events to discover the variables that determine crater characteristics. 
➘ Design and conduct experiments to determine the effect of meteoroid size on crater characteristics. 
➘ Collect and organize data to draw conclusions. 
➘ Weigh evidence supporting several theories for the origin of the moon. 
 
Assessments 
Formative 
➘ Student notes on crater characteristics and their experimental data 
➘ Teacher observation: Experimental design 
➘ Student notebook: Position paper on crater theory 
➘ Student notebook: Earth impacts and origin of the moon report 
 
Summative 
➘ Mid-summative exam 5 
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PLANETARY SCIENCE – INVESTIGATION 6: Mapping the Moon 

 Students will: 
Learn the locations of some major lunar features, determine the size of these features, and calculate the distances between them. 
 
Big Idea / Enduring Understanding 
➘ Scale is the size relationship between a representation of an object and the object. 
➘ Scale can be expressed as a ratio when an object and its representation are measured in the same units. 
 
Essential Questions 
➘ How can mathematical reasoning be used to determine the size of remote planetary or lunar features? 
➘ What events explain the formation of craters and maria on the moon? 
 
Content Topics 
➘ Scale and scale drawings 
➘ Determining the size of lunar features 
➘ Lunar maria 
 
Skills 
➘ Identify and measure craters on a Moon photo and and transfer the data to a map. 
➘ Calculate actual dimensions of lunar structures from photographs. 
➘ Draw accurately scaled representations of lunar craters on a map of your state. 
 
Assessments 
Formative 
➘ Student notebook: Crater identification and measurement 
➘ Teacher observation: Calculating dimensions 
➘ Student notebook: Origin of maria 
➘ Teacher observation: Scaling craters to a map 
 
Summative 
➘ Mid-summative exam 6 
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PLANETARY SCIENCE – INVESTIGATION 7: Landing on the Moon 

 Students will: 
integrate their understanding of Earth and Moon celestial motion with their knowledge of lunar geology, enabling them to plan a 
mission to the moon. 
 
Big Ideas / Enduring Understandings 
➘ Lunar exploration involves robotic probes and manned spacecraft. 
➘ The moon’s rotation produces lunar day and night. 
 
Essential Questions 
➘ What are the similarities and differences between night and day on the Earth and the Moon? 
➘ What sequence and timing of events will result in a successful lunar mission? 
 
Content Topics 
➘ Lunar exploration 
➘ Manned trips to the moon 
➘ Lunar day and night 
➘ Model Earth/Moon systems 
 
Skills 
➘ Identify important elements of a Moon mission. 
➘ Construct a model Earth/Moon system. 
➘ Calculate the time needed to complete a lunar mission. 
➘ Collect and analyze data for the purpose of selecting a lunar landing site. 
 
Assessments 
Formative 
➘ Teacher observation: Productive questions to be answered in a lunar mission 
➘ Teacher observation: Model Earth/Moon system 
➘ Student notebook: Collected data and information for selecting a lunar landing site 
➘ Response sheet: Lunar Day and Night 
➘ Student notebook: Fictional expedition reports 
 
Summative 
➘ Mid-summative exam 7 
 
  

 
 

 
Related Links 

 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

PLANETARY SCIENCE – INVESTIGATION 8: Moon Rocks 

 Students will: 
study rocks and minerals found on the Moon, compare lunar rocks to Earth rocks, and explore the origin of the Moon. 
  
Big Idea / Enduring Understanding 
➘ The Moon is composed of rocks and minerals similar to those found on the Earth. 
➘ The distribution of less dense and more dense minerals on the Moon provides evidence of lunar history. 
 
Essential Questions 
➘ Of the various theories for the origin of the Moon, which is most likely to be right? 
➘ How can the distribution of lunar minerals be used to reconstruct the history of the Moon? 
 
Content Topics 
➘ Lunar rocks and minerals 
➘ Density of lunar minerals 
➘ Theories for the origin of the Moon 
 
Skills 
➘ Establish and apply criteria for lunar rock sampling and analyze the results of a sample. 
➘ Observe, measure, and organize the properties of lunar rocks, including cleavage, luster, color, texture, and density. 
 
Assessments 
Formative 
➘ Student notes on lunar rocks 
➘ Teacher observation: sample identification 
➘ Student notes on determining density 
➘ Student sheet: Determine Rock Density 
 
Summative 
➘ Mid-summative exam 8 
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PLANETARY SCIENCE – INVESTIGATION 9: Phases of the Moon 

 Students will: 
Understand the motions of the Earth and Moon in relation to the Sun, which result in the phases of the moon we observe on Earth. 
 
Big Ideas / Enduring Understandings 
➘ Identify and name the phases of the Moon. 
➘ Relate the motions of the Earth and Moon to explain how the phases of the moon occur. 
 
Essential Questions 
➘ How are the rotation and revolution of the Earth and Moon used to explain lunar phase appearance and timing? 
➘ How can the relative positions of the Sun, Earth, and Moon be predicted during a specific phase of the Moon? 
➘ What explanation can be generated to explain the Moon rising 50 minutes later each day? 
 
Content Topics 
➘ Phases of the Moon 
➘ Eclipses 
➘ Earth and Moon rotation and revolution 
➘ Relative positions of the Sun, Earth, and Moon 
 
Skills 
➘ Use models of the Sun. Earth, and Moon to explain lunar phases and eclipses. 
➘ Sequence the phases of the Moon. 
➘ Predict relative positions of the Sun, Earth, and Moon when shown Moon phases.  
 
Assessments 
Formative 
➘ Quick write: Explain Moon phases before the lesson 
➘ Teacher observation: Modeling how Moon phases occur 
➘ Student Notebook: Explaining how moon phases occur 
➘ Student sheet: Looking at the Moon from Earth 
➘ Teacher observation: Sequencing phase images 
➘ Student self-assessment: Revise quick write 
 
Summative 
➘ Mid-summative exam 9 
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PLANETARY SCIENCE – INVESTIGATION 10: Explore the Planets 

 Students will: 
study other planets in our Solar System and use their lunar inquiry skills to plan exploratory missions to the planets. 
 
Big Idea / Enduring Understanding 
➘ The Solar system includes nine planets, scores of moons, and millions of asteroids and comets, all orbiting 

the Sun. 
 
Essential Questions 
➘ How can the physical characteristics of a planet be used in planning an exploratory mission to the planet? 
➘ What caused the configuration of all the bodies of the Solar System as they orbit the Sun? 
 
Content Topics 
➘ Celestial inhabitants of the Solar System: Sun, planets, moons, asteroids, comets 
➘ Exploratory missions to planets 
➘ Evidence for differentiating stars and planets in the night sky 
➘ Digital imaging 
 
Skills 
➘ Simulate a photographic technique for differentiating stars and planets in the night sky. 
➘ Use evidence and current knowledge to propose a planetary tour. 
➘ Simulate producing a digital image of a distant object. 
 
Assessments 
Formative 
➘ Student notebook documenting production of a digital image 
➘ Student notebook reviewing current planetary knowledge and proposing a planetary tour 
 
Summative 
➘ Class presentation of planet information 
➘ Final summative exam 
 
  


