
Habitable Worlds: Where Should NASA Send a Probe to Look for Life? 
 

Introduction  
Our solar system consists of the star we call the Sun, the planets and dwarf planets that orbit it, and 
the moons that orbit the planets or dwarf planets. It also contains much smaller objects such as 
comets, asteroids, and dust. The Sun is one of many stars that have several objects orbiting around 
it in our Milky Way galaxy. As far as we know, Earth is the only planet that supports life. Earth has 
several unique properties that allow life to exist; it is solid, it is warm enough to allow liquid water, 
and it is not too cold to freeze its inhabitants. However, we have only extensively studied the 
planets and dwarf planets within our own solar system. We know some information about planets 
outside of our solar system, called exoplanets, but exoplanets are difficult to study because they 
are so far away. 
 
Space scientists with the National Aeronautics and Space Administration (NASA) are currently 
looking for exoplanets as part of a long-term project called Kepler. To find exoplanets, space 
scientists aim powerful telescopes at stars outside of our solar system and then measure the 
brightness of the light that the star emits over long periods of time. They then look for the brightness 
of the star to dim in a pattern because it indicates that an object is orbiting that star. The figure 
below shows what happens to the 
brightness of a star over time as a 
planet moves around it. The top row 
shows what a star would look like to 
us from Earth as a planet orbits 
around it. The second row shows 
how the brightness of the star 
remains constant except when the 
planet crosses in front of it—at those 
moments, the brightness of the star 
decreases. Kepler space scientists 
describe this instance as a transit 
event, and they use computers to 
identify potential transit events. 
These potential transit events are 
classified as Kepler objects of 
interest (KOIs). Kepler space 
scientists then investigate each KOI 
to determine if the change in 
brightness of a star was caused by 
an exoplanet or something else. So 
far, space scientists working on the 
Kepler project have identified over 
4,000 exoplanets using this method. 
 
Once the Kepler space scientists have identified an exoplanet, they attempt to determine if it can 
support life. To accomplish this task, the space scientists look to see if the exoplanet shares three 
important characteristics with Earth:  

1. It must be terrestrial (composed primarily of rocks and metals).  
2. It must have an atmosphere. 
3. It must orbit within the habitable zone around a star, which is the minimum and maximum 

distance from a star where the temperature of a planetary surface can support liquid water 
given sufficient atmospheric pressure. 

   



Space scientists can determine if an exoplanet is terrestrial or not based on its size, because any 
exoplanet that is more than twice the size of Earth is likely to be a gas giant. Space scientists can 
also use the size of an exoplanet to determine if it has an atmosphere or not. Any exoplanet that is 
less than half the size of Earth most likely does not have enough gravitational pull to keep an 
atmosphere around it. Finally, space scientists can determine if an exoplanet orbits a star within 
the habitable zone by measuring its orbital period. The location of the habitable zone around a 
star, however, is not the same for every exoplanet because some stars emit more energy than 
others. 

 
These three characteristics are important because they are needed to be able to sustain liquid 
water on the surface of the exoplanet, and liquid water must be present to support life as we know 
it. Currently, the Kepler space scientists have identified 12 exoplanets that have all three of these 
characteristics, so it is possible that these 12 planets could support life. 

 
Scientists are interested in finding exoplanets with life on them because learning more about the 
life found on these exoplanets will help us better understand the evolution of life on Earth. 
Information about the characteristics of life on exoplanets could either corroborate existing 
theories about how life began and changes over time or result in new theories. However, it would 
cost too much money and waste too much time to send exploratory probes to every exoplanet 
they find to look for life. So scientists must be able to identify the exoplanets with the highest 
chance of supporting life. In this investigation, you will have an opportunity to use data about 
several different exoplanets to determine which ones, if any, have the potential to support life. 

 
Your Task  
Use what you know about the Earth-Sun system, patterns, and how scientists need to consider 
different scales, proportional relationships, and quantities during an investigation to examine the 
characteristics of several exoplanets orbiting around distant stars. Your goal is to determine which 
exoplanet, if any, is most likely to contain life based on its physical properties, the properties of the 
star it orbits, and the size and shape of its orbit. 
The guiding question of this investigation is: Where should NASA send a probe to look for life? 

 
Materials  

● You will use the Kepler Project Information Packet during your investigation. 
 
Getting Started  
To answer the guiding question you will need to analyze an existing data set. 
To determine how you will analyze your data, think about the following questions:  

● Which data are relevant based on the guiding question?  
● What type of calculations will you need to make?  
● What types of patterns might you look for as you analyze your data?  
● Are there any proportional relationships that you can identify?  
● How will you determine if the physical properties of the stars and their planet candidates 

are the same or different?  
● How could you use mathematics to determine if there is or is not a difference?  
● What type of table or graph could you create to help make sense of your data? 

 
 

 
 
 
 



Report 
Once you have completed your research, you will need to prepare an investigation report that 
consists of four sections (be sure to have section headings): 

1. Introduction: Give some background information on the topic. Explain what question you 
were trying to answer and include a hypothesis. (Background info, research question and 
hypothesis) 

2. Procedure: What did you do during your investigation and why did you conduct your 
investigation in this way? (How you collected and analyzed data) 

3. Data: Include a data table and/or graph to show your results. Be sure to include a title for 
your table or graph with labels for the variables. 

4. Conclusion: What is your argument? (Claim - Evidence - Reasoning) 
 
Your report should answer these questions in two pages or less. The report must be typed, and any 
diagrams, figures, or tables should be embedded into the document. Type your report on Google 
Docs (12 point font, double-spaced) and share it with your teacher. Your report will be graded 
based on the rubric in the class syllabus. 
 


