Lesson Plan

Overview

In this lesson, students will listen to the episode of Tumble Science Podcast for
Kids entitled “Hearing the Stars,” in which a scientist describes how data from
observations of distant stars can be converted into sound, and how those sounds
can help scientists determine whether that star has a planet orbiting it! As
mentioned in the podcast, creating sound from data, or creating data sonifications,
can be a powerful tool to help scientists understand data as our ears can process
changes more quickly than our eyes sometimes. Sonifications also help make

science accessible to people who are blind and low vision.

After learning about sonifications from the podcast, students will conduct some
investigations using simulated data to do it themselves. Can they use their ears to
help scientists find planets orbiting stars other than our sun, also known as

exoplanets?

Students will also learn about one technique astronomers use to find out
information about planets orbiting distant stars—called the “Transit Method"--and

see some real-world examples of that technique.

Level Time Allotment

_ 2-3 Classroom Periods (45 - 60 minutes each)

Learning Objectives




e Students will analyze data sonifications to determine whether a given set of

data includes an exoplanet

e Students will make an argument based on real and simulated data

Prep for Teachers

Before the Lesson
1. Make sure students have the ability to listen to podcast excerpts
2. Print out lesson handouts
3. Exoplanet Sonification Excerpts:

a. We've generated 12 exoplanet sonifications that can be used in

class that are meant to simulate various scenarios:

i. 4 sonifications represent a star with two exoplanets of

different size orbiting
ii. 4 sonifications represent a star with just one exoplanet
iii. 4 sonifications have no exoplanets at all
b. These sonifications can be downloaded on the podcast portal [link]
Student Supplies
1. Computer or tablet access
2. Headphones

3. Printouts of the Exoplanet Student Worksheet [link]



Handouts for Students

1. Listening Guide for Episode

2. Transcript of Episode

3. Exoplanet Worksheet


https://makeclassroompodcast.com/wp-content/uploads/2026/02/Hearing-the-Stars-Listening-Guide.pdf
https://makeclassroompodcast.com/wp-content/uploads/2026/02/Transcript-Hearing-The-Stars.pdf
https://makeclassroompodcast.com/wp-content/uploads/2026/02/Exoplanet_Student_Worksheet.pdf

Learning Activities:

Engage ( 30 - 45 minutes)

e Listen to the first four chapters of Tumble’s “Hearing the Stars”
episode. These listening sessions can be broken up over several
classroom days during interstitial time, or can be done in a single
sitting with discussion time between. Links to each of the
segments, as well as descriptions and tier 2 and 3 vocabulary
terms are given below:

o Segment 1 - Introduction. Meet Yuma Decaux (0:00-4:12)

m Meet Yuma and learn about his early stargazing
adventures.

o Segment 2 - Yuma loses his sight (4:12-7:00)

m In his youth, Yuma loved visual art forms that
connected to science. However, he lost his vision
thirteen years ago. A movie inspires him later.

e Tier 2 Vocabulary:
o astronomy
o Segment 3 - Sound from signals (7:00-8:50)

m A sci-fi movie inspires Yuma to rethink astronomy and
perception. We hear sounds that were converted from
a star’s signals.

e Tier 2 Vocabulary:
o signal
o Segment 4 - You can hear what you can’t see (8:50-10:40)
m Yuma explains how you notice things more through
sound than visuals.
e Tier 2 Vocabulary:
o Processing
e Tier 3 Vocabulary:
o Exoplanet
e If you are pressed for time, segments 3 and 4 are the most relevant

for the purposes of this lesson, where Yuma introduces the idea of


https://youtu.be/AhrCWJ-bJE4?feature=shared
https://youtu.be/AhrCWJ-bJE4?feature=shared&t=252
https://youtu.be/AhrCWJ-bJE4?feature=shared&t=420
https://youtu.be/AhrCWJ-bJE4?feature=shared&t=530

sonification and describes how sonification can help find
exoplanets.

e Discuss with students:

o

o

What is a data sonification? How can it be useful?

What did you notice about the two data sonifications we
heard in the episode? Could you tell by listening to them
how they were different?



Explore - (20-30 minutes)
1. Explain to students that we are going to take a minute to look at some
data sonifications. These datasets were created to be similar to real data
that was collected by Kepler / K2, NASA's first ever exoplanet hunting

mission.

You can learn more about Kepler / K2 here:

https://science.nasa.gov/mission/kepler/

2. There are four data sonifications you can share with your students:

KEPLER_SIM_SERIES_001.m

KEPLER SIM SERIES 002.mp3
KEPLER SIM_SERIES 003.mp3
KEPLER_SIM_SERIES_004.mp3

3. Pass those and the accompanying handout for students to digest them.
Tell them to listen carefully to each sonification and notice as many
details as possible about them. The worksheet will help guide them, but
they're looking for as many descriptive details about the sonification as

possible:

How long is the sonification (minutes and seconds - all

sonifications are 1 minute long)
Describe it overall

Do you hear any changes in the sonification? How many, and when

do they occur (use time stamp, Minutes:Seconds, eg. 00:43)

How big are the changes, and how would you describe the

changes?

4. Have students spend about ten minutes listening to the sonifications and

recording their observations

5. Atthe end, bring the class together. Share noticings and wonderings

about each of the sonifications and collect them together.


https://science.nasa.gov/mission/kepler/
https://makeclassroompodcast.com/wp-content/uploads/2026/02/KEPLER_SIM_SERIES_001.mp3
https://makeclassroompodcast.com/wp-content/uploads/2026/02/KEPLER_SIM_SERIES_002.mp3
https://makeclassroompodcast.com/wp-content/uploads/2026/02/KEPLER_SIM_SERIES_003.mp3
https://makeclassroompodcast.com/wp-content/uploads/2026/02/KEPLER_SIM_SERIES_004.mp3

Explain - 15-20 minutes
1. NOTE: This section can get quite complicated. If you have students
who are really interested in this topic it can expand to something more
high school appropriate, but others could stay at a bit of a shallower

level.

2. After discussing with students what they noticed from the sonifications,
explain that these were all representations of data from Kepler /K2, a
mission from NASA to find planets orbiting distant stars, or exoplanets.

3. These data sonifications represent recordings of the brightness of a star

over time

4. As Yuma described in the episode, sometimes if an object-like a
planet—passes in front of a star, our instruments can detect a dimming of

that star over time

For a visual of this, show this video:
https:/mass.pbslearningmedia.org/resource/buacl8-912-sci-ess-tr

ansitmethodexoplanets/the-transit-method-of-detecting-exoplane
ts/

5. This is called the “transit method” of discovering exoplanets, because
when a planet passes in front of a star from our point of view

astronomers call it a “transit.”
6. Using the data from a transit, we can learn a lot about a planet:
Whether there’s a planet
How long its orbit takes
How big the planet is, relative to the star

Show this video and compare to the previous to show how
bigger planets block more light than smaller ones:
-ess-transitmethodexoplanets/the-transit-method-of-detec
ting-exoplanets/


https://mass.pbslearningmedia.org/resource/buac18-912-sci-ess-transitmethodexoplanets/the-transit-method-of-detecting-exoplanets/
https://mass.pbslearningmedia.org/resource/buac18-912-sci-ess-transitmethodexoplanets/the-transit-method-of-detecting-exoplanets/
https://mass.pbslearningmedia.org/resource/buac18-912-sci-ess-transitmethodexoplanets/the-transit-method-of-detecting-exoplanets/
https://mass.pbslearningmedia.org/resource/buac18-912-sci-ess-transitmethodexoplanets/the-transit-method-of-detecting-exoplanets/
https://mass.pbslearningmedia.org/resource/buac18-912-sci-ess-transitmethodexoplanets/the-transit-method-of-detecting-exoplanets/
https://mass.pbslearningmedia.org/resource/buac18-912-sci-ess-transitmethodexoplanets/the-transit-method-of-detecting-exoplanets/

Elaborate (20 minutes)

Have students return to their notes about the data sonifications. Using their own
observations, can they tell:

o Which sonifications have an exoplanet?

o Which sonifications have bigger exoplanets and which have smaller?

o Which sonifications have longer orbits and which have shorter ones?
Have students review their notes and answer those questions (answers are given
here)

For students who want more, here are some additional resources:

o About Kepler: https://science.nasa.gov/mission/kepler/

o About using the transit method to detect exoplanets:

https://science.nasa.qgov/science-research/astrophysics/electromagnetic-sp

o NASA'’s exoplanet catalog:
https://science.nasa.gov/exoplanets/exoplanet-catalog/


https://makeclassroompodcast.com/wp-content/uploads/2026/02/Exoplanet_Student_Worksheet-Answer-Key.pdf
https://science.nasa.gov/mission/kepler/
https://science.nasa.gov/science-research/astrophysics/electromagnetic-spectrum/june-17-2015-variations-starlight-tell-us-about-faraway-planets-william-borucki/
https://science.nasa.gov/science-research/astrophysics/electromagnetic-spectrum/june-17-2015-variations-starlight-tell-us-about-faraway-planets-william-borucki/
https://science.nasa.gov/science-research/astrophysics/electromagnetic-spectrum/june-17-2015-variations-starlight-tell-us-about-faraway-planets-william-borucki/
https://science.nasa.gov/exoplanets/exoplanet-catalog/

Evaluate (15-20 minutes)

e - Exit ticket/ reflection prompts (choose one)

o

o

O

Explain how scientists can find planets without ever seeing them directly.
Which was easier: listening to sonifications or interpreting graphs? Why?
What surprised you most about the process?

Group presentations: Each group shares one sonification analysis.
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