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Welcome! As we wait to get started with today’s discussion, please… 
Introduce yourself! Type your name, institution, and location into the Chat Box

Questions? Feel free to type your questions into the Chat Box at any time throughout the webinar. A selection of questions from the chat and workshop 
registration will be read aloud by moderators for presenters to answer during the Q&A.



Agenda
● Introduction 

○ Why data literacy? (Alexander Cotnoir)

○ Why do you want to interpret data with art? (all presenters)

● Examples  of learning experiences you can use with learners (8 minutes each)

○ Brian - Climate data through art and personal storytelling

○ Kim - Data literacy and art in different formats (exhibits, teachers, drop-in activities)

○ Alexander - Illustrating the Trappist-1 Exoplanets and Painting a Star-forming Nebula, 

two hands-on activities focused on data literacy skills using art as a way to talk about 

and create models

○ Andrew - Color a Pixel activity using remote sensing data

○ Carolyn - Journey through the Heliosphere coloring book with cultural connections

● Q&A 



Why data literacy? 
Why interpret data with art? 



What exactly is ‘data’?
Data are collected observations or measurements represented as text, numbers, or multimedia.

➔ Data gain meaning when we organize, process, structure, and interpret them.

OCEANOGRAPHY WILDLIFE ECOLOGY

Mapping plate tectonics

Left: Geologist Marie Tharp 
mapped the ocean floor 
using depth readings. Her 
work revealed rift valleys and 
mid-ocean ridges, supporting 
theories of seafloor 
spreading.

Image courtesy of Lamont-
Doherty Earth Observatory.

Tracking tiger populations

Right: Scientists track individual 
Sumatran tigers in the wild by 
matching their unique stripe 
patterns from camera trap 
photos.

Image courtesy of Figel et al. 2025.



Why data literacy?
Data literacy is the ability to collect, interpret, critically evaluate, and communicate ideas from data.

Data increasingly shape how we understand the world and make decisions, but 

only 21% of the global workforce feels confident in their data literacy skills 
(Qlik & Accenture 2020).

Data literacy skills can be taught starting at a young age! These skills include:

● Formulating testable questions

● Identifying relevant data (qualitative vs. quantitative, etc.)

● Collecting (close observation) & organizing data

● Identifying patterns & trends

● Comparing datasets

● Recognizing uncertainty and limitations

● Building models & communicating ideas from data
● And many more! Above: Students devise a method to organize field data 

tallying benthic macroinvertebrates. Image courtesy of 
Alexander Cotnoir.



Why do you want to interpret data with art?
“Data is a story about something in the real world, and that story has meaning and emotion. And that's what I'm trying to bring into my art.” 

— Jill Pelto

Art-making uses scientific skills

Above: Jill Pelto sits beside a glacier, using watercolors to map its features.

Image courtesy of Jill Pelto.

Art conveys the stories 

within data in more 
meaningful ways 

Left: Pelto’s watercolor and 
colored-pencil artwork titled 
“Currents” transformed real 
climate data from 1880 to the 
present day - including CO₂ 
emissions, global temperature, 
land ice volume, renewable 
energy use, and sea-level rise - 
into a more approachable 
narrative. 

Image courtesy of TIME.com



Why do you want to interpret data with art?

● Alexander Cotnoir

● Sarah VanDenbergh

● Brian Fitzgerald

● Kim Stewart

● Andrew Clark

● Carolyn Ng



Brian Fitzgerald 
Deputy Director

Mount Washington Observatory
North Conway, NH

bfitzgerald@mountwashington.org







Illustrated Graphs: Using Art to Enliven 
Scientific Data

● Grade Level: 6th-8th

● Time: 1-2 hrs

● STEM Practices: Analyzing & 

Interpreting Data

● Curriculum co-designed by Jill 

Pelto & Science Friday

https://www.sciencefriday.com/educational-resources/illustrated-graphs-using-art-enliven-scientific-data/
https://www.sciencefriday.com/educational-resources/illustrated-graphs-using-art-enliven-scientific-data/
https://www.sciencefriday.com/educational-resources/illustrated-graphs-using-art-enliven-scientific-data/
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https://www.sciencefriday.com/educational-resources/illustrated-graphs-using-art-enliven-scientific-data/


Elements of the Activity

● Original 

Graph

● Illustrated 

Graph

● Artist’s 

Statement



Original Graph (Get Your Data!)

● Many global, regional 

and local data sets for 

inspiration:

-National Climate 

Assessment

-NASA’s Vital Signs of the 

Planet

-CLEAN Network

https://toolkit.climate.gov/NCA5
https://toolkit.climate.gov/NCA5
http://climate.nasa.gov/vital-signs/carbon-dioxide/
http://climate.nasa.gov/vital-signs/carbon-dioxide/
http://cleanet.org/index.html


Illustrated Graph

● Let your imagination run 

wild! 

-Trace or draw your data

-Watercolor, paints, pen 

and ink, markers, digital 

mash-ups, collage! 



Artist Statement

● Artist’s description of the 

illustrated graph. Provides 

the viewer with an 

explanation of the link 

between the visual choices 

made by the artist and the 

underlying scientific data.
This piece incorporated two different 

graphs to highlight sea level rise and the 

loss of land ice. Artwork by Maddie R.



Resources

● Curriculum co-designed by Jill 

Pelto & Science Friday

● Educators toolbox:

-Data examples

-Drafting an Artist’s Statement 

-Illustrated Graph Checklist & 

Rubric

https://www.sciencefriday.com/educational-resources/illustrated-graphs-using-art-enliven-scientific-data/
https://www.sciencefriday.com/educational-resources/illustrated-graphs-using-art-enliven-scientific-data/
https://www.sciencefriday.com/educational-resources/illustrated-graphs-using-art-enliven-scientific-data/
https://www.sciencefriday.com/educational-resources/illustrated-graphs-using-art-enliven-scientific-data/
https://www.sciencefriday.com/educational-resources/illustrated-graphs-using-art-enliven-scientific-data/


Kim Stewart 
Director of Curiosity

Maine Discovery Museum
Bangor, ME

kstewart@mainediscoverymuseum.org



Does this graph make you feel anything?



Does this graph make you feel anything?



Does this graph make you feel anything?



Examples in Different Contexts



Examples in Different Contexts



Examples in Different Contexts



Alexander Cotnoir 
STEM Education Specialist

Space Telescope Science Institute (STScI)
NASA’s Universe of Learning program

Baltimore, MD
acotnoir@stsci.edu



Activity instructions (and video)

Part of our Cosmic Canvas: Exoplanets 
Program Guide

TARGET AGE: Middle school – adults
TIME: 45–90 minutes

DATA SKILLS

● Interpreting data

● Comparing data

● Making evidence-based inferences

● Recognizing uncertainty & limitations

● Translating data into visuals

https://universe-of-learning.org/contents/products/cosmic-canvas-exoplanets-program-guide-resources
https://universe-of-learning.org/contents/products/cosmic-canvas-exoplanets-program-guide-resources


Part 1. Introduce the context (and data) by building a scale model

TRAPPIST-1f Detail 
Cards

Participants:

● Learn why studying exoplanets is 
important (and what questions remain)

● Learn how we study exoplanets by 
measuring light from the system

● Create a model showing relative sizes 
and orbital distances for the TRAPPIST-1 
planets

● Discuss the limitations & benefits of 
each model

● Compare the model to our Solar System



Part 2. Identify and discuss how (and hypothesize why) the data 
and illustrations have changed over time

Participants:

● Learn that illustrators 
create depictions of what 
exoplanets might be like 
(based on data)

● Compare illustrations 
(and data tables) of the 
seven exoplanets from 
2017 and 2021 to identify 
what’s changed 

● Discuss why they think 
the illustrations have 
changed



Part 3. Hear how astronomers “draw from the data”

Participants learn how:

● Additional observations & 
new data provide more 
precise measurements of the 
planets’ sizes, masses, orbital 
distance, surface 
temperatures, etc. over time

● Astronomer & scientific 
illustrator Robert Hurt factors 
these data points (and 
certainty) into his depictions 
of each planet 



Extension: Create your own exoplanet model

Participants:

● Generate a plausible planet 
description (physical, geologic, 
and atmospheric characteristics)

● Create an artistic model 
representing their exoplanet

● Share their creations & explain 
how their depictions drew from 
data (and where they took artistic 
liberties)



Activity instructions (and video)

Part of our Cosmic Canvas: Stellar 
Evolution Program Guide

TARGET AGE: Middle school – adults
TIME: 60 minutes

DATA SKILLS

● Interpreting visual data

● Identifying patterns & relationships

● Using evidence to construct a model

https://universe-of-learning.org/informal-educators/program-facilitator-guides/cosmic-canvas-stellar-evolution-program-guide
https://universe-of-learning.org/informal-educators/program-facilitator-guides/cosmic-canvas-stellar-evolution-program-guide


Part 1. Identify and interpret the features in telescope images

Participants learn:

● Why we study star-forming 
nebulae (to better understand 
how stars & planets form and 
change over time, and how 
molecules essential for life 
originate)

● How to identify and interpret 
features in astronomical 
images to tell a story of what’s 
happening within a nebula 



Part 2. Create a watercolor model depicting structures and 
the forces shaping a star-forming nebula

01 Sketch 

● Young, hot embedded 

stars

● Diffraction spikes
● Dense dust-filled “pillars”

● Distant stars

02 Paint

● Glowing cavities

● Gas & dust clouds

● Gas streamers (carried by 
stellar winds)

03 Add details

● Embedded protostars

● Stellar jets

● Bow shocks



Part 3. Share & reflect 
Reflection questions:

● How did you consider the real 

ways that stars, gas, and dust 

interact to create your depiction of 

a nebula? What are other ways 

that artists use scientific concepts 

to add realism to their work? 

(Examples could include: 

anatomy, animal behavior, 

reflection/refraction/scattering of 

light, and the physics of how things 

move.)

● What type of information can we 

collect through images? Can you 

think of other areas of study that 

use images as a form of data?



Andrew Clark 
Geospatial Software Developer
NASA Langley Crowdsourcing

ADNET Systems, Inc.
andrew.d.clark@nasa.gov



Color-a-Pixel: What is it?

● A web-based tool to generate collaborative color-by-numbers style poster 

activities, initially developed for use with satellite imagery as a tabletop 

attraction and conversation starter at informal outreach events



Color-a-Pixel: What does it do?

● Takes any photo and reduces it to a coarse grid with each grid square 

mapped to a specific color in the 120-color set of Crayola crayons

● Several testing iterations led to the current format: 

○ 3’ x 2’ poster of ½” square pixels (72x48 pixel resolution)

Image Credit: Earth to Sky, Brandi Stewart Image Credit: NPS, Kurt Moses



Color-a-Pixel: What does it do?



1 Upload Image
Select and upload a source photo or satellite image

2 Select Region
Crop and define the exact region of interest

3 Preview Solution
Preview the coarse gridded recolored image

4 Evaluate Color Legends
Check color frequency and Crayola palette matches

5 Generate PDF

6 Activity Files
Export printable poster grid and multi-page handouts

7 Context Images
Access comparison views and original reference photos

Color-a-Pixel: How to use it?



● Crayons are packed randomly by the manufacturer (left photo)

● Sort crayons by color, using paper wrapper as a guide (middle photo)

● Download and print master key, sort 120 crayons using key (right photo)

Color-a-Pixel: Practical Tips



Print the color key generated for your image and only put out the crayon colors for 

that image. Share/post the original image (printed, iPad, etc.)

Pixelated image of New York 
City uses 20 different colors 
shown in key

Above: Original ASTER (TERRA)  
image of New York City 
(Credit NASA/GSFC/MITI/ERSDAC/JAROS)

Color-a-Pixel: Practical Tips



Label crayons with numbers, utilizing the master key

1. Cut out labels 2. Wrap label around end of Crayon, use 
glue stick or tape to secure 

Color-a-Pixel: Practical Tips (repeats)



Color-a-Pixel: Pre-Generated Posters



Well-suited images:

● Contain recognizable shapes (even at low 

resolution) and a diversity of colors.

● The tool also generates a legend with color 

frequency, indicating how many squares 

use each color. If there’s a color that is 

strongly over-represented, it might not be 

the best image for the activity

Color-a-Pixel: Bring your Own Image



● It’s a general purpose tool, and can be used for any image relevant to your 

specific audience. 

● It leaves the context and framing open - use your imagination!

● Earth to Sky has used it for astronomical imagery to great effect:

● How do you envision using it? What will you be bringing to the table?

Color-a-Pixel: The Sky’s the Limit

http://www.earthtosky.org
http://www.earthtosky.org


● Girl Scout Patch: https://www.nasa.gov/ames-earth-science-girl-scout-patches/color-a-pixel/

● NASA Science Blog Post: https://science.nasa.gov/learning-resources/science-activation/nasa-fuels-

discovery-from-earth-to-sky-one-crayon-at-a-time/

● Earth to Sky Activities: https://docs.google.com/document/d/17N3AqKtm9JGR-

pNIreNf5xzycmfP49rTl7nIiBW6NxM

● Satellite Image sources:

○ Landsat Galleries

○ Earth to Sky Images

○ NASA Earth Observatory Image of the Day

○ Search by location using the EO Explorer

● Blog post explaining tool use: https://strategies.org/products/color-a-pixel-activity

● Pre-generated activities: https://strategies.org/color-a-pixel-pregenerated

● Master key: https://strategies.org/wp-content/uploads/2024/12/Colors-and-Labels.pdf 

● Poster generator tool: https://color-a-pixel.streamlit.app/

Questions or issues? Email me! andrew.d.clark@nasa.gov 

Color-a-Pixel: Resource URLS
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Carolyn Ng 
NASA Heliophysics Education Activation Team 

(NASA HEAT) 
Informal Education & Partnership Lead

NASA Goddard Space Flight Center
Greenbelt, MD

carolyn.y.ng@nasa.gov





NASA Heliophysics Education Activation Team



NASA Heliophysics Education Activation Team

People everywhere have a connection to the 
Sun.

Interacting with art brings people together.

Connecting People 
and Science Using Art

Science helps people understand the universe. 



NASA Heliophysics Education Activation TeamNASA Heliophysics Education Activation Team



NASA Heliophysics Education Activation Team



Summer Midnight Sun Winter Solstice Aurora Borealis 

Northern landscape is intrinsic to its culture and language.

NASA Heliophysics Education Activation Team

An Alaskan Point of 
View



https://svs.gsfc.nasa.gov/12040#media_group_336004

Auroras_Across_Canada_ProRes_1944x1080_24.webm

http://www.youtube.com/watch?v=gNpQ38WW0Hs


NASA Heliophysics Education Activation Team

Culture and language are 
intertwined and inseparable.

Arctic Perspectives 
Through Language 

The life experiences, traditions, and cultures of 
Alaska’s people often and multigenerational 
observations and knowledge about these 
phenomena. 



The Heliosphere

The heliosphere is a bubble that surrounds our entire solar system and is inflated by the outward solar wind, which pushes out and deflects the material from the part of the galactic medium through which our Sun and solar system continually moves. This 
animation starts at our sun and quickly zooms out from the solar system to reveal the heliosphere and its collision with interstellar gas.

http://www.youtube.com/watch?v=9IE2VUZ6wZM


NASA Heliophysics Education Activation Team

NASA’s Scientific Visualization 
Studio

Blend of Science and Art 

https://svs.gsfc.nasa.gov

What do you imagine 
the heliosphere 

looks like?

How would you draw the solar wind?



The Sun is really big 
and influences all 

objects in the solar 
system.

The Sun is active and 
can impact technology 

on Earth via space 
weather.

The Sun's energy drives 
Earth's climate, but the 
climate is in a delicate 

balance and is changing 
due to human activity.

Life on Earth has evolved 
with complex diversity 

because of our location 
near the Sun. It is just 

right!

The Sun defines the 
space around it, which 

is different from 
interstellar space.

The Sun is the primary 
light source in the solar 

system.

The Sun is made of 
churning plasma, causing 
the surface to be covered 

with complex, tangled 
magnetic fields.

Energy from the Sun is 
created in the core and 

travels outward through the 
Sun and into the 

heliosphere.

Our Sun, like all stars, 
has a life cycle.



Contact:
Carolyn Ng 

Heliophysics Education Specialist
carolyn.y.ng@nasa.gov

https://science.nasa.gov/learn/heat
/

*   You can download the entire book 

or individual pages r ight now on the 

NASA HEAT website.

*   If you're interested in hard copies, 

please let me know and I can connect 

you with UAF. Thank you!



Resources, Reminders and
Q&A



NISE Network Related Resources
● NISE Network - Interpreting Scientific Data resources 

https://www.nisenet.org/interpreting-scientific-data

● NISE Network - STEAM - Creative Expression resources 

nisenet.org/steam

● NISE Network - Color resources

https://www.nisenet.org/color

https://www.nisenet.org/interpreting-scientific-data
https://www.nisenet.org/interpreting-scientific-data
https://www.nisenet.org/interpreting-scientific-data
https://www.nisenet.org/interpreting-scientific-data
https://www.nisenet.org/interpreting-scientific-data
https://nisenet.org/steam
https://www.nisenet.org/color


Learn more and access 
the NISE Network’s online 
digital resources        
nisenet.org/browse-topic

Follow NISE Net on social networking

nisenet.org/social

Read our monthly newsletter
nisenet.org/newsletter

Resources & Opportunities

Past Recordings of Online Workshops
nisenet.org/online-workshop-recordings 



Learn more and register at nisenet.org/events

Tuesdays; 2pm-3pm Eastern / 11am-
12pm Pacific

See you next time!
Upcoming Online Workshops… 

Stay tuned for upcoming workshops



This material is based upon work supported by NASA under cooperative agreement award 

number 80NSSC22M0122. Any opinions, findings, and conclusions or recommendations 

expressed in this material are those of the author(s) and do not necessarily reflect the view 

of the National Aeronautics and Space Administration (NASA).

Thank You
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