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Lesson Plan: Seeing the Unseen Sun

Materials Needed:

¢ A cardboard box with a lid (a shoebox works well)

Several "mystery items" to place inside the box (e.g., a cold can of soda, a piece of sandpaper,
a small bell, a scented candle (unlit), a smooth rock)

A ruler or measuring tape

A kitchen scale or other simple weighing scale

A thermometer (digital is best)

Computer or tablet with internet access

Paper and pen/pencil for notes

Access to a digital tool for the final project (e.g., Canva, Google Slides, a simple video editor
like Clipchamp)

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

1. Define and differentiate between accuracy and reliability in a scientific context.

2. Compare observations made using your senses with measurements taken using scientific
tools.

3. Analyze and interpret real NASA images of the Sun taken at different electromagnetic
wavelengths.

4. Create a short presentation explaining why scientific instruments are essential for
understanding celestial objects beyond the limits of human senses.

Lesson Activities

Part 1: The Mystery Box - Our Senses on Trial (15 minutes)
This is a warm-up to get you thinking about how we observe the world.

1. Setup: Your teacher (or you, if working independently) will place one of the "mystery items"
inside the sealed cardboard box without you seeing it.
2. Observation (Senses Only): Your task is to figure out what is in the box using only your
senses, *without opening it*. You can:
o Listen: Shake the box gently. What do you hear? Does it roll, slide, or stay put?
o Touch/Feel: Hold the box. Does one side feel colder or warmer? Can you feel its weight?
o Smell: Are there any scents coming from the box?
3. Record & Guess: On your paper, write down all your observations. Based on this sensory
data, make an educated guess about what is inside the box.
4. Observation (Tools): Now, use the tools available.
o Use the ruler to measure the box's dimensions.
o Use the scale to find its exact weight.
o Use the thermometer to measure the temperature on different sides of the box.
5. Record & Re-Guess: Add this new, quantitative data to your notes. Does this new information
change your guess? Make a final prediction.
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6. The Reveal: Open the box! How close was your guess?
7. Discussion: Talk about these questions:
o Which observations (senses or tools) were more useful? Why?
o Could your senses have been fooled? (e.g., Is "heavy" a good description, or is "150
grams" better?)
o This box is a simple system. What challenges would we face if we were trying to observe
something millions of miles away, like the Sun?

Part 2: Mission Briefing - Accuracy vs. Reliability (10 minutes)
Let's define our key terms for this mission.

¢ Accuracy: How close a measurement is to the *true* or *correct* value. If you guess the
object weighs 148 grams and it actually weighs 150 grams, your guess is highly accurate.

¢ Reliability (or Precision): How consistent your measurements are. If you weigh the object
five times and get 1409, 1419, 1409, 1419, and 140g, your measurements are reliable/precise,
but they aren't accurate if the true weight is 150qg.

Quick Challenge: Is observing the Sun with your eyes a *reliable* method? (Yes, you reliably see a
bright circle every day). Is it an *accurate* way to understand what the Sun truly is? (No, it tells you
nothing about its temperature, composition, or magnetic fields). This is the core problem we're
investigating today!

A Quick, Important Warning: Never look directly at the real Sun with your eyes or a telescope
without a special filter. It causes permanent eye damage. Galileo Galilei, a famous astronomer,
damaged his eyesight by observing the Sun. We will use safe, pre-collected data from NASA today.

Part 3: Solar Detective - Exploring the Sun in Different "Lights"” (30 minutes)

Your mission is to explore the Sun using data from NASA's Solar Dynamics Observatory (SDO). The
SDO looks at the Sun in many different wavelengths of the electromagnetic (EM) spectrum—most of
which are invisible to our eyes.

1. Go to the NASA SDO Website: Open a web browser to the SDO Data & Dashboard. You will
see a gallery of the Sun viewed in different wavelengths.

2. Step 1: The Visible Sun. Find the image labeled "HMI Intensitygram." This is similar to what
we would see with our eyes (in black and white) if we used a safe solar filter.

o Observe & Note: What features can you see? You might see some dark spots
(sunspots). What is your overall impression? Does it look calm or active?

3. Step 2: The Ultraviolet (UV) Sun. Now, click on some of the other images, like "AIA 304" or
"AlA 171." These show extreme ultraviolet light, which our eyes cannot see. This light is
emitted by particles at incredibly high temperatures.

o Observe & Note: What new features can you see now? You will likely see giant loops of
plasma (coronal loops), bright active regions, and maybe even filaments. How does this
compare to the visible-light image? Does the Sun seem more active and chaotic now?

4. Step 3: The X-Ray Sun. If available on the site, or by searching "Sun in X-ray," look at an X-
ray image. X-rays show the hottest, most energetic parts of the Sun, often where solar flares
occur.

o Observe & Note: How does this image differ from the others? What information does
this wavelength give us that the others don't?

5. Synthesize Your Findings: On your paper, create a simple three-column chart:

Observations (What | Inference (What This Tells
See) Me About the Sun)

Wavelength (Light Type)
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. Observations (What | Inference (What This Tells
Wavelength (Light Type) See) ( Me About the Sun)
- . e.g., Bright circle, some e.g., The Sun has a surface
Visible Light (Eyes) dark spots. and some cooler areas.

Ultraviolet (AIA 304)

X-Ray

Part 4: Creative Synthesis - Your "Sun Story" (25 minutes to start, can be
finished as homework)

Your final task is to become a science communicator. Your goal is to explain to someone else why
simply "looking" at the Sun isn't enough to truly understand it. You need to show them how
technology reveals its hidden secrets.

Choose Your Format:

¢ A 3-5 slide presentation (Google Slides, Canva)
¢ A short (60-90 second) "explainer" video (using your phone and a simple editor)
¢ A digital poster or infographic (Canva is great for this)

Your project must include:

1. A "Hook": Start with what we see with our eyes (the visible light Sun).

2. The "Reveal": Show at least two other images of the Sun in different wavelengths (like UV
and X-ray) and explain what new features they show us (e.g., "Our eyes can't see UV light, but
when we use a special telescope, we see these giant magnetic loops...").

3. The "Conclusion": A clear concluding statement that answers the main question: "Why are
scientific instruments more accurate and reliable for understanding space than our own
senses?" Make sure to use the words "accuracy" and "reliability."

This is about creativity! Have fun with it. You are the expert solar detective reporting your findings.
Part 5: Debrief - Mission Accomplished (5 minutes)
Let's wrap up by discussing:

¢ What was the most surprising thing you learned about the Sun today?

¢ Can you think of another example in science where our senses are not enough, and we rely on
technology? (e.g., hearing with stethoscopes, seeing cells with microscopes).

e How did this lesson change the way you think about observation?

Assessment
Your "Sun Story" project will be assessed based on this simple rubric:

¢ Scientific Content (5 pts): Did you accurately explain the difference between observing in
visible light vs. other wavelengths? Did you use the terms accuracy and reliability correctly?

¢ Clarity & Communication (3 pts): Is your explanation clear, easy to follow, and engaging?

¢ Creativity & Effort (2 pts): Did you present your information in a creative and well-thought-
out way?
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Extension Activity (Optional)

Choose another celestial object—like the Crab Nebula, the center of the Milky Way, or the planet

Jupiter. Search for images of it in different wavelengths (e.g., "Crab Nebula in radio vs. visible light").
See what new story the multi-wavelength data tells you about that object!

ANANEN
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