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3 SPACE MESSENGERS WORKSHOP 
Week 3: Feb 8-12 
Space Science

OVERVIEW 
In this lesson you will prepare your students for the third day of the workshop called 
Space Science. Students will meet and hear from Dr. Nicole Llyod-Ronning an 
Astrophysicist and Frank Tavares a NASA Communication Specialist.


Subjects 

Art, science, technology, physics, humanities


Estimated Time 

Two 50-to-60 minute class periods, or several class periods throughout the week.


Grade Level 

7-12




INTRO 
In the same way multi messenger astronomy shows us we can learn different 
things from the universe and see it in different ways depending on the lens 
through which we observe it, we too see the same objects from our own eyes, 
our own filters, and cultural perspectives. Exploring what it means to live 
sustainably on other worlds will need the different lenses and perspectives of all 
humanity, just like astronomers need to look at various different kinds of light and 
energy to fully understand a cosmic object.

With that in mind, imagine what kind of life you’d like to live in space. What are 
the different ways you could imagine communities on other planets? How would 
people make decisions? What relationship would you have to your environment? 
How would you conduct science and produce knowledge?  

Frank Tavares, NASA Communication Specialist                                                
Dr. Nicole Lloyd-Ronning, LANL Astrophysicist 

SCIENCE + IMAGING ACTIVITIES 
Objectives  

Students will be able to:  

• Understand basic concepts of spacetime, multi-messenger particles and 
gravity.


• Understand the current ethical and biological challenges in space exploration 

• Draw connections between what they learned about space science/space 

policy and their own futures.




Connect images to ideas 

Watch Dr. Nicole Lloyd-Ronning speaker video  (25 mins)

1. Watch Nicole’s video on Multi-Messenger Astronomy as a class and discuss 
key take-aways:


Light and the other messages (neutrinos, gravitational waves, cosmic 
rays) we receive carry information about the physical processes going on 
in the objects in space (stars, planets, galaxies). 
Light (and the other space messages) look differently from different 
objects 
The color of light tells you how much energy the system has and/or how 
hot it is. 
The strength and "shape" of the signal of any of the space messages 
(that is, how strong the signal is and what it looks like spread across 
different energies and through time) tell us about what type of physical 
process produced it (e.g. nuclear fusion, black holes colliding, particles 
spinning in magnetic fields, etc…)

2. Have students search the Internet for images that relate to Nicole’s 
presentation topic. Remind them that these images will be used for the 
body collage. They should look for interesting colors, textures and 
composition that would work well as collage material while representing the 
proposed question.  NASA has a great gallery. 

• If using artist interpretations such as Van Gogh’s Starry Night, must be 
copyright free and correctly cited. 

3. Ask students to collect as many images as they can into a folder on their 
drive. Have students use Copyright Free/Creative Commons images and no 
images with watermarks. 

• Review the copyright guidelines as an opportunity to learn proper 
etiquette for sharing images. Google Images has a feature under Tools 
where you can select Creative Commons License as a filter.


3.1

https://vimeo.com/509215095
https://www.nasa.gov/multimedia/imagegallery/index.html
https://www.theedublogger.com/copyright-fair-use-and-creative-commons/


4. Have students select at least 2-3 of their favorite images and upload them to 
the Space Board Gallery. 


• Images must have a caption that includes the source link and what it is. 
Example: “In this natural-color image from the Multi-angle Imaging 
SpectroRadiometer (MISR), a fingerprint-like gravity wave feature occurs 
over a deck of marine stratocumulus clouds.”https://www.jpl.nasa.gov/
images/gravity-waves-ripple-over-marine-stratocumulus-clouds

• Any others can be saved for future assignments and/or the Space 
Messenger Installation. 

• The image specifications are as follows: JPG or PNG format and images 
should be 1000-2000px. 

 Preparation for Group Share:

At the end of the workshop, we will do a screen share of the photo gallery and 
showcase all the student collected images in the Space Board Gallery.

https://www.jpl.nasa.gov/images/gravity-waves-ripple-over-marine-stratocumulus-clouds
https://www.jpl.nasa.gov/images/gravity-waves-ripple-over-marine-stratocumulus-clouds
https://www.jpl.nasa.gov/images/gravity-waves-ripple-over-marine-stratocumulus-clouds


Connect perspective to policy 


Watch Frank Tavares speaker video (25 mins)  

1. Watch Frank’s video and discuss.


2. Review the Outer Space Treaty of 1968 and explore; What is missing, how could 
it be enforced, what are the implications, how can it be improved?


3. Discuss the current ethical, social and biological challenges that Frank outlined 
in his presentation. As a class, introduce each of these real world examples. 
(One example has been hyperlinked for you.)


• Bio Spills in Space

• Moon/Astroid Mining 

• Space Advertising 

• Space Cemeteries


4. Explore what messages/values we are sending out to the world and beyond. 
How can we imagine other solutions and possibilities?Have students pick one 
of the topics above to explore and make connections to the Outer Space 
Treaty.  


5. Create a new space board in your Team Planet called “Multi Messenger 
Futures”.


6. Ask students to have an international conversation with their team in the chat/
comment section of the Space Board and brainstorms problems, solutions and 
possibilities. Students co-write final space messages on the Space Board. 

Preparation for Group Share 

Select the student that will represent their team and pose a question that came out 
of the team conversation. Frank or Nicole will respond. (#4).  

• Note that we have allocated 4 minutes for each team during group share so 
that everyone has a chance to speak. Only the students will speak during this 
time.


Direct links to speaker videos 
Dr. Nicole Lloyd-Ronning https://vimeo.com/509215095

Frank Tavares https://vimeo.com/509218191  

3.2

https://www.unoosa.org/oosa/en/ourwork/spacelaw/treaties/introouterspacetreaty.html
https://www.wired.com/story/a-crashed-israeli-lunar-lander-spilled-tardigrades-on-the-moon/
https://phys.org/news/2020-04-trump-moon-asteroids.html
https://www.techradar.com/news/the-great-ad-space-race-the-history-of-space-advertising
https://www.cnet.com/features/send-your-ashes-into-orbit-for-a-funeral-in-space/
https://vimeo.com/509215095
https://vimeo.com/509218191

