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Lesson Plan: Cosmic Revolution - How the
James Webb Telescope is Rewriting
Astronomy

Materials Needed:

e A computer or tablet with internet access

¢ Notebook and pen/pencil or a digital note-taking application

Access to free online design tool like Canva (for infographic option)

Smartphone or camera (for video option)

Key Online Resources:
o NASA's Webb Telescope Gallery: webbtelescope.org/images
o NASA's "What We're Learning" Page: science.nasa.gov/mission/webb-telescope
o European Space Agency (ESA) Webb Page: esawebb.org

Learning Objectives
By the end of this lesson, you will be able to:

¢ Analyze and explain at least two major scientific discoveries or advancements made possible
by the James Webb Space Telescope (JWST).

¢ Compare scientific understanding of a specific celestial object or phenomenon before and after
JWST's observations.

¢ Create an engaging project (like an infographic, news report, or creative writing piece) to
communicate the scientific impact of a JWST discovery to a general audience.

Curriculum Alignment (Example: U.S. Next Generation
Science Standards)

e HS-ESS1-2: Construct an explanation of the Big Bang theory based on astronomical evidence
of light spectra, motion of distant galaxies, and composition of matter in the universe. (JWST
provides new evidence on the earliest galaxies).

¢ Science and Engineering Practices: Engaging in Argument from Evidence; Obtaining,
Evaluating, and Communicating Information.

Lesson Activities

Part 1: The Hook - A New Window on the Universe (15 minutes)

Let's start by seeing the difference for yourself. Open these two links in separate tabs to compare
images of the same celestial object, the "Pillars of Creation":

1. Hubble's View (1995/2014): Pillars of Creation by Hubble
2. Webb's View (2022): Pillars of Creation by Webb
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https://webbtelescope.org/images
https://science.nasa.gov/mission/webb-telescope/what-were-learning-from-nasas-webb-mission/
https://esawebb.org/
https://esahubble.org/images/heic1501a/
https://webbtelescope.org/contents/media/images/2022/052/01GFC011M4J7J4WJ73T623S2D1
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In your notebook, jot down your answers to these questions:

¢ What are the three biggest differences you notice between the two images?

e Webb sees in infrared light, which allows it to see through gas and dust. How does this ability
change what we can observe in the image?

¢ What new questions does the Webb image make you ask?

This comparison highlights the core of our lesson: Webb isn’t just taking prettier pictures; it's
gathering fundamentally new information that is changing science.

Part 2: The Investigation - "Then vs. Now" Deep Dive (60-75 minutes)

Now you will become an expert on one specific area where JWST is revolutionizing our
understanding. Choose one of the following topics to investigate:

e Topic A: The Earliest Galaxies. How is Webb helping us see farther back in time to find the
very first galaxies formed after the Big Bang? How does this challenge or confirm our old
models?

¢ Topic B: Exoplanet Atmospheres. How is Webb able to "sniff" the air on planets orbiting
other stars? What has it found (e.g., water, carbon dioxide, etc.) and why is this a massive
change from what we could do before?

¢ Topic C: Star Birth. How is Webb's ability to pierce through cosmic dust clouds revealing the
hidden processes of how new stars and planets are born?

Your Task:

Using the "Key Online Resources" listed in the materials section, conduct your research. Your goal is
to find the answers to these two key questions for your chosen topic:

1. "What did we know BEFORE Webb?" What were the prevailing theories or the best images
we had from telescopes like Hubble? What questions did scientists have that they couldn't
answer?

2. "What have we learned SINCE Webb?" What specific discovery has Webb made related to
your topic? How has this new data answered old questions or created new ones?

Take detailed notes. Focus on understanding the *change* in knowledge, not just listing facts.
Part 3: The Application - Become a Science Communicator (90 minutes)

Information is only powerful if you can share it! Your final task is to take your research from Part 2
and communicate its importance to the world. Choose one of the following creative projects.

Option 1: The "Cosmic Update" Infographic

Design a "Then vs. Now" infographic. Using a free tool like Canva, create a one-page visual that
shows what we knew before Webb and what we know now. Your infographic should include:

A catchy title.

Side-by-side comparisons (images or text).

At least three key "takeaway" facts from Webb's discovery.
Simple language that anyone could understand.

Option 2: The "Breaking News from Deep Space” Video Report

Write and film a 2-3 minute news report. Act as a science journalist explaining the groundbreaking
discovery to the public. Your report must:
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e Start with a strong headline ("Scientists are stunned today as new images from the Webb
telescope reveal...").

¢ Clearly explain the "before" and "after" of the discovery.

¢ Use visuals (you can show Webb images on a screen behind you or edit them in).

¢ End by explaining why this discovery matters to humanity.

Option 3: The "Letter to Hubble" Creative Story

Write a 500-word letter or story from the perspective of the James Webb Space Telescope to its older
predecessor, the Hubble Space Telescope. In the letter, Webb should:

¢ Show respect for Hubble's incredible legacy.

e Describe, in its own "voice," one of the amazing new things it has seen that Hubble never
could (your research topic).

¢ Explain how its new technology (infrared eyes, giant golden mirror) makes these discoveries
possible.

¢ Reflect on the exciting future of astronomy.

Assessment & Reflection

Your creative project from Part 3 will be the main assessment for this lesson. It will be evaluated
based on the following criteria:

¢ Scientific Accuracy (40%): Is the information about the discovery and its context correct?

¢ Clarity of Impact (40%): Did you clearly explain *how* and *why* this discovery changes
science? Is the "Then vs. Now" comparison clear?

¢ Creativity and Engagement (20%): Did you present the information in a fun, clear, and
creative way that would capture an audience's attention?

Self-Reflection Questions:
After completing your project, answer these questions in your notebook:

1. What was the most surprising or "mind-blowing" thing you learned during your investigation?

2. Which part of the project was most challenging for you, the research or the creative
communication? Why?

3. What is one new question you have about space or astronomy after completing this lesson?

Differentiation and Extension

¢ For Support: If the research feels overwhelming, focus your search on a single image from
the JWST gallery. Read the official description and use that as the basis for your "Then vs.
Now" comparison. You can also use a pre-made template in Canva for the infographic.

¢ For Extension: Dig deeper into the technology. Research one of JWST's instruments (like
NIRCam or MIRI) and explain how its specific design enables the new science. Or, find a
scientific paper based on JWST data and try to summarize its abstract and conclusion in plain
language.
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