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Standards Addressed:

JPL also aligns this activity with NGSS 
HS-ESS1-4: Earth’s Place in the Universe 
“Use mathematical or computational 
representations to predict the motion of 
orbiting objects in the solar system.” 

AP Physics C: Mechanics Standards:AP Physics C: Mechanics
15 students - 12 boys, 3 girls
14 seniors, 1 sophomore 
No 504s, IEPs, ELLs

Setting:

Class periods last 43 minutes, 
with alternating-day double 
periods.
These activities were 
implemented over 2 days (3 
class periods).



Prior to these lessons:
- Just finished Rotational Motion unit, leaving off on Angular 

Momentum
- Start of Unit 7: Gravitation & Orbits
- Students used data from our Solar System to look for trends 

between R and T → discovered Kepler’s 3rd Law, R3 = T2 
- Mini-lesson about what exoplanets are and how we detect them 

(focus on radial velocity and transits)

After these lessons:
- Kepler’s 2nd & 1st Laws; Angular momentum in orbits; Newton’s 

Universal Gravitation

Instructional Context:



Engage: Students discuss the search for exoplanets: Why might we be looking for them, and how do we look for 
them? What can we observe and measure that can help us identify whether there is an exoplanet around a star? 
Students receive a mini-lesson (lecture, presentation, and discussion) that introduces them to detection methods 
such as radial velocity and transit.

 
Explore: Students use the JS9 Exoplanet Activity to look at real astronomical data and explore the process of 
creating a light curve. 

Explain: Students learn how light curves can help scientists better understand exoplanetary transits and identify 
potentially habitable exoplanets. Students describe the properties of the exoplanets that may be detectable with 
this method of detection.

Elaborate: Students do JPL’s Exploring Exoplanets with Kepler Activity, using light curve data from four confirmed 
exoplanets to determine their orbital periods. 

Evaluate: Students use Kepler’s Third Law to calculate the orbital radii of those four planets using the mass of the 
central star and the orbital period data they collected from the light curves, completing the chart in JPL’s Exploring 
Exoplanets with Kepler Activity. 

I attempted to integrate the “JS9 Exoplanet Activity” and the “Exploring Exoplanets 
with Kepler Activity” into a  5E lesson format:



Course Resources Used:

1. JS9 Exoplanet Activity
Sonoma State University Astronomy from 
Home 
https://afh.sonoma.edu/js9-exoplanet-activity/ 

Students create a light curve by plotting relative 
brightness of a target star over 5 images.

Course Resources Used:

https://afh.sonoma.edu/js9-exoplanet-activity/


My goals: Students get an experience working 
with real astronomical images. 
Students gain context for how light curves are 
created, to give background knowledge of the 
upcoming JPL Exploring Exoplanets with Kepler 
activity. 
Students get more exposure to the scientific 
process.



Screenshots from the JS9 
Exoplanet Activity, showing the 

instructions for collecting data 
from the five images provided.



I also created my own set of questions for 
students to answer on Google Docs 

alongside the JS9 Exoplanet Activity.
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JS9 Exoplanet 
Activity Artifacts 



JS9 Exoplanet 
Activity Artifacts 

An example of a student’s 
light curve
Student points are plotted in blue, and the 
online activity fills in the remainder of the 
light curve so students can see the bigger 
picture!
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JS9 Exoplanet 
Activity 

Pros &  Cons
- Authentic data! Real images from Kepler 

Space Telescope

- Students experience how numerical data 
is collected from images

- Option to auto-fill the remainder of the 
light curve after plotting data from 5 
images – students get the idea, but don’t 
have to spend forever on it

- Not super user-friendly on a Chromebook or 
small monitor– lots of scrolling up & down 
the page; sometimes glitchy

              → (a pretty authentic experience!)

- Not much explanation of how pixels are 
counted, etc. → “black box” software

- Students think searching for exoplanets 
should be cooler/less boring 

             → (again, a pretty authentic experience!)



Course Resources Used:

2. Exploring Exoplanets with Kepler
Jet Propulsion Laboratory 
https://www.jpl.nasa.gov/edu/teach/activity/explor
ing-exoplanets-with-kepler

Students analyze light curve data from four exoplanets 
discovered by the Kepler Space Telescope and utilize 
Kepler’s 3rd Law in calculations.

https://www.jpl.nasa.gov/edu/teach/activity/exploring-exoplanets-with-kepler
https://www.jpl.nasa.gov/edu/teach/activity/exploring-exoplanets-with-kepler


My goals: Students get practice using 
Kepler’s 3rd Law to calculate orbital 
period and radius. 
Students analyze authentic NASA data. 
Students see that Kepler’s Laws are still 
being used in modern astronomy!



Screenshots from the Exploring 
Exoplanets with Kepler Activity, 

including data from our own solar 
system and from other systems.



Screenshot from the Exploring 
Exoplanets with Kepler Activity, 

showing the light curve transit 
data for four exoplanets: Kepler 

5b. 6b, 7b, and 8b.

Students determine the orbital 
period, in days, of each exoplanet 
by analyzing the light curve data. 

Then, they use these orbital 
periods and Kepler’s 3rd Law 

(R3 = T2, or R3 = T2 Ms ) to 
complete the chart in Question 2 
on the first page of the activity. 



Exploring Exoplanets 
with Kepler

Activity Artifacts

Students’ recordings of the orbital 
periods of each of the four transits.



Students’ completed charts for the exoplanet 
data. Only a few students recorded the orbital 
period in days, as labeled in the chart header.



Most students recorded the 
orbital period in years, to 
make it easier when 
calculating using Kepler’s 
Third Law!



Exploring Exoplanets 
with Kepler 

Praises &  Critiques
- Data! Real light curves from the Kepler Space 

Telescope

- Easy to use; felt that I could print the worksheet 
and use immediately 

- Links our solar system with other solar systems – 
shows that physics works everywhere!

- Modern application of very old physics – makes 
Kepler’s Laws seem more relevant

- Missing an “Orbital Period (years)” column in 
exoplanet data → lack of clarity with units led 
to confusion for students

- Does not use SI units (uses years, days, AU, and 
km, when AP Physics uses seconds and meters)

- Kepler-5b and Kepler-8b appear to have the 
exact same light curve data - repetitive for 
students

With a few modifications, I will definitely be using this activity again in the future! I appreciated the accessibility 
of the data and it gave my students a chance to get a sense of how modern astronomy actually takes place.
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