
 

MS-ESS1-3 

6.1.3 Use computational thinking to analyze data and determine the scale and properties of 
objects in the solar system. Examples of scale could include size and distance. Examples of 
properties could include layers, temperature, surface features, and orbital radius. Data sources 
could include Earth and space-based instruments such as telescopes and satellites. Types of 
data could include graphs, data tables, drawings, photographs, and models. 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Analyzing and Interpreting Data 
Analyzing data in 6–8 builds on K–5 
experiences and progresses to 
extending quantitative analysis to 
investigations, distinguishing between 
correlation and causation, and basic 
statistical techniques of data and error 
analysis. 

●​ Analyze and interpret data 
to determine similarities 
and differences in findings. 

 

ESS1.A: The Universe and 
Its Stars   

●​ Patterns of the 
apparent motion of 
the sun, the moon, 
and stars in the sky 
can be observed, 
described, predicted, 
and explained with 
models. 

ESS1.B: Earth and the 
Solar System   

●​ This model of the 
solar system can 
explain eclipses of 
the sun and the 
moon. Earth’s spin 
axis is fixed in 
direction over the 
short-term but tilted 
relative to its orbit 
around the sun. The 
seasons are a result 
of that tilt and are 
caused by the 
differential intensity of 
sunlight on different 
areas of Earth across 
the year.  

Scale, Proportion, and 
Quantity 

●​ Time, space, and 
energy phenomena 
can be observed at 
various scales 
using models to 
study systems that 
are too large or too 
small. 
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I can use computational thinking to analyze data about objects in the solar system.  
 
I can determine through analysis that planets are massively different in size, distance from the sun, 
mass, layers, temperature, orbital radius, and surface features.  

 

The Goldilocks Planets—Not too hot or cold! 
Adapted from NASA 

 
Once you have discovered a planet, you need to figure out whether liquid water might be 
present. In our solar system, Mercury and Venus are so close to the sun that water cannot 
remain in liquid form. It vaporizes! For planets beyond Mars, the sun is so far away that water 
will turn to ice. Only in what astronomers call the Habitable Zone (shown in green in the figure 
above) will a planet have a chance for being at the right temperature for liquid water to exist in 
large quantities (oceans) on its surface! 
 
The Table on the following page lists the 54 planets that were discovered by NASA's Kepler 
Observatory in 2010. These planets come in many sizes as you can see by their radii. The 
planets’ radii are given in terms of the Earth, where 1.0 means that a planet has a radius of 
exactly 1 Earth radius (1.0 Re) or 6,378 kilometers. The distance to each planet's star is given in 
multiples of our Earth-Sun distance, called an Astronomical Unit, so that 1.0 AU means exactly 
150 million kilometers. 
 



Problem 1—Use the data from the Habitable Planets table.  How many of the habitable 
planets are less than 4 times the radius of Earth? 
  
  
  
  
  
Problem 2—Earth’s temperature is 287 K (Kelvin). What planet’s temperature is the most 
similar to Earth’s? How far is this planet from its star? 
  
  
  
  
  
   
Problem 3—Below is a graph of a section of the data comparing the distance the planet is from 
its star and the planet’s temperature. Determine if there is any evidence for a cause and effect 
statement . Use evidence from the graph to explain your answer.  
 
 
 
 

 
 
 
 
 
 



 
 
 

Habitable Planets 
(in comparison to Earth) 
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