
Unit 3: Lesson 2 Scale of the Solar System 
 

 

Orbital Scale of the Solar System 

Subject/Grade Level: Space and the Solar System / Middle School (Grades 6-8) 

Lesson Objective(s): To understand the scale of the solar system and the relative scale of the planets. 

Materials: • Scissors, Fasteners  

• Scientific calculators  

• Scratch paper 

• Strips of card 11” x 2”. Three strips per team. 

• Objects to represent the planets  

✓ Fruits and Vegetables, Tennis Balls, Beads, Marbles, Buttons, Pink Erasers, Jenga / 

other building blocks 

OR 

✓ Compasses and coloring pencils 

NGSS Essential 

Standards and 

Clarifying Objectives: 

MS-ESS1-3: Analyze and interpret data to determine scale properties of objects in 

the solar system.  

Science and Engineering Practices: 

• Developing and Using Models Modeling in 6–8 builds on K–5 experiences and 

progresses to developing, using, and revising models to describe, test, and 

predict more abstract phenomena and design systems. Develop and use a 

model to describe phenomena. 

Disciplinary Core Ideas:  

• ESS1.A: The Universe and Its Stars Earth and its solar system are part of the 

Milky Way galaxy, which is one of many galaxies in the universe.  

• ESS1.B: Earth and the Solar System The solar system consists of the sun and a 

collection of objects, including planets, their moons, and asteroids that are 

held in orbit around the sun by its gravitational pull on them. The solar system 

appears to have formed from a disk of dust and gas, drawn together by gravity. 

Crosscutting Concepts  

• Systems and System Models  

✓ Models can be used to represent systems and their interactions. 

• Connections to Nature of Science  

✓ Scientific Knowledge Assumes an Order and Consistency in Natural 

Systems Science assumes that objects and events in natural systems occur 

in consistent patterns that are understandable through measurement and 

observation. 

Differentiation 

strategies to meet 

diverse learner needs: 

• Think-pair-share, for students that learn best when engaging with classmates. 

• Multisensory learning, to accommodate students that are auditory learners 

and visual learners, as well as encourage students to engage their senses in 

the learning process. 

• Awareness of social and cultural backgrounds of students to reinforce the real-

life application of what they are learning. 

Student Worksheet Worksheet 1 with planetary data for completion. Worksheet 2 with the scale of the 

planets for completion 

Skills Needed Students need to be able to use a Scientific Calculator using basic mathematical 

functions. 



 

 

ENGAGEMENT 

Scale of the Solar System 

Hand out Student Worksheet 1. 

Review the table below with students.  

 

Questions 

1. What is an astronomical unit? Why do you think astronomers use a unit like this? 

2. What do students notice about the distances from the Sun and how the planets are 

spaced out? 

3. What do they notice about the orbit time (one revolution around the Sun)?  

4. What about the length of day? What would it be like to live on a planet like Venus or 

Saturn? When we get to Mars, what will that be like? 

5. What about Mars would be familiar and what would be different? 

 

NOTE: NASA has a good factsheet about Mars with some useful animations at: 

https://mars.nasa.gov/allaboutmars/facts/#?c=inspace&s=distance 

 

https://mars.nasa.gov/allaboutmars/facts/#?c=inspace&s=distance


 

 

EXPLORATION 

As an introductory activity, have students create a two-dimensional model including the 

Sun, Earth, Moon and the Planets in our Solar System. Recommended: Teams of 3. 

Task 1: 

Have students complete the table column for Ratio of Diameters (the 8th column in the 

table that’s mostly blank). They’ll divide each planet’s diameter by the Earth’s diameter. 

Task 2: 

Scale of the Solar System 

Have the students represent the distances of the planets to the Sun to scale: 

1. Calculate the scale needed to represent the Sun to Uranus along 3 connected strips 

of paper. 

2. Draw the scale along the 3 strips but do not connect them yet. 

3. Each student takes 1/3 of the distance from the Sun to Uranus. 

4. Use AUs for the scale of the Solar System, just over 30 AU. Each student should plot 

a line with 0-9, 10-19, 20-30 AUs. When joined, they will represent the scale of the 

Solar System. How many million miles does each inch on your scale represent? (If 

they’ve maximized the scale to the total length of the strips it will be 1 inch : 93 

million miles). 

5. Mark the center of each planet on the line at the right AU distance from the Sun and 

write its name above. Tape the three pieces together to form a continuous scale. 

6. Students will notice that all but two of the planets are crowded into the first 10AU 

from the Sun. 

7. Can students draw the size of planets on the same scale? No. The planets would be a 

pinpoint on the scale of the Solar System. Students should observe that even the 

solar system, with so many planets and moons and even asteroids, is mostly empty 

space. They can, however, sketch an image of the planet and color it in if they 

choose. 

TASK 3: 

Scale of the Planets (either with objects or on paper as described below) 

Have the students represent the scale of the planets to each other to scale: 

1. Tape together two 8.5”x11” pieces of paper along the long edge. 

2. Using the planetary size ratios for the size of the planets (don’t include the Sun), 

draw a circle for the largest planet (Jupiter). They should choose a scale of 1 Inch = 

Earth’s diameter, creating an 11” diameter circle for Jupiter.  

3. Draw each planet in turn using the same center and starting with the next largest 

(Saturn) and so on to the smallest. 



 

 

EVALUATION: 

Hand out Student Worksheet 2. 

Students will notice from task 3 above that the mass and diameter of the four (outer) large 

planets massively dominates the mass and diameter of the smaller (inner) four.  

 

 

Students can complete the Worksheet to fill in the missing numbers. 

 

 

 

 

 

 

 

 

 



 

 

Student Worksheet 1 – Calculating planetary diameters relative to the Earth 

 



 

 

Student Worksheet 2 – Calculating planetary density 

 
 


