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Exploring the Invisible World: An 8-Week
Physics Adventure

Materials Needed:

A large, high-quality, unlined art sketchbook (A3 size is ideal) for the "Main Lesson Book"

¢ Good quality colored pencils, graphite pencils, and fine-liners

¢ General Supplies: Ruler, scissors, glue, tape (masking and clear), string, rubber bands, paper
clips, aluminum foil, modeling clay, cardboard boxes (various sizes), paper towel tubes

¢ Week 2 (Sound): Tuning fork (optional but recommended), large bowl, plastic wrap, salt or
sugar, glass bottles, shoebox

e Week 3 (Light): Prism, small mirror, flashlight, magnifying glass, black construction paper,
pin

e Week 4 (Heat): Glass jar with a metal lid, thermometer, food coloring, ice cubes, black paper,
pizza box, plastic wrap

* Week 5 (Static Electricity): Balloons, wool cloth (like a sweater), plastic comb, small pieces
of paper, empty aluminum can

¢ Week 6 (Magnetism): Bar magnet, iron filings (can be bought online), sewing needle, cork,
bowl of water, D-cell battery, insulated copper wire, large iron nail

* Week 7 & 8 (Final Project): Marbles, dominoes, toy cars, and any other household items

that can be used for a chain reaction machine.

Lesson Overview and Philosophy (For the Parent/Teacher)

This 8-week block is inspired by the Steiner-Waldorf approach for Class 6 (age 11-12), focusing on
physics. The core principle is "from phenomenon to concept.” H will first observe and experience a
scientific phenomenon through hands-on experiments. He will then describe and artistically
document his observations in his Main Lesson Book before we deduce the underlying scientific
principle together. The goal is to cultivate curiosity, keen observation, and an artistic appreciation for
the laws of nature. Each week builds upon the last, culminating in a creative project that applies all
the learned concepts.

Week 1: The Art of Scientific Observation

Focus:

Introduction to the phenomenological approach. Learning to observe without prejudice, to describe
accurately, and to ask meaningful questions.

Activity: The "Mysterious" Raisins

1. Fill a clear glass with a clear carbonated beverage (like soda water or lemonade).

2. Ask H to observe the liquid closely and describe what he sees. Guide him to notice the
bubbles. Where do they come from? Where do they go?

3. Drop 5-6 raisins into the glass. Now, instruct H to sit quietly and simply watch for 5 minutes.

4. After watching, ask him to describe exactly what he saw. Don't ask "why" yet. Just "what
happened?" (The raisins will sink, bubbles will collect on their surface, and then they will rise.
At the surface, the bubbles pop, and the raisins sink again, creating a "dancing" effect).
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5. Discuss the quality of his observations. Did he notice the details? The speed? The way they
turned?

Main Lesson Book Task:

Create the title page for "Exploring the Invisible World." On the next page, draw the experiment. Title
it "The Dancing Raisins." Write a detailed, poetic, or narrative description of what was observed,
focusing on the sensory experience—the sight, the sound of the fizzing, etc. Avoid explaining "why"
it happened for now.

Guiding Questions:

¢ What did you see happen first? What happened next?
¢ Can you describe the movement of one single raisin from start to finish?
¢ What questions does this experiment make you wonder about? (List them at the bottom of the

page).

Week 2: The World of Sound and Vibrations

Focus:

Understanding that sound is created by vibrations traveling through a medium.
Activity: Seeing Sound

1. Stretch a piece of plastic wrap tightly over the top of a large bowl and secure it with a rubber
band to make a drum.

2. Sprinkle a few grains of salt or sugar on the surface of the plastic wrap.

Ask H to hum near the bowl, starting softly and getting louder. What happens to the salt?

4. Now, hold a tuning fork (if you have one) or strike a pot with a spoon near the bowl. Observe
the salt.

5. Touch your own throat while you hum. What do you feel? This is a vibration! The sound waves
from your voice traveled through the air, vibrated the plastic wrap, and made the salt dance.

w

Main Lesson Book Task:

Title a new page "Making Salt Dance with Sound." Draw the experiment setup. Write a description of
how the pitch and volume of the sound affected the salt's movement. Draw wavy lines to represent
the invisible sound waves traveling from the source to the bowl. Conclude with the sentence: "From
this, | have discovered that sound is..." and let H finish it in his own words (e.g., "...a moving force,"
"...an invisible vibration").

Guiding Questions:

¢ Does a louder sound make the salt jump higher or lower? Why do you think that is?
¢ What do you think would happen if we used sand instead of salt?
¢ How does the feeling in your throat when you hum connect to what we saw?

Week 3: The Magic of Light and Color
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Focus:

Exploring how white light is composed of different colors (the spectrum) and how light travels in
straight lines.

Activity: Building a Camera Obscura (Pinhole Viewer)

1. Take a cardboard box (a shoebox is great). Paint the inside black or line it with black paper.

2. In the center of one of the short ends, carefully poke a small, clean hole with a pin.

3. On the opposite end, cut out a large rectangular viewing window and tape a piece of tracing
paper or white printer paper over it. This is your screen.

4. On a sunny day, stand with your back to a bright object (like a tree). Point the pinhole end of

the box towards the tree.

Look at the screen. H will see a full-color, but upside-down, image of the tree!

6. Discuss why it might be upside down. (Hint: Light travels in straight lines. The light from the
top of the tree travels through the pinhole to the bottom of the screen, and vice versa).

u

Main Lesson Book Task:

Title a page "Catching an Upside-Down World." Draw a diagram of the camera obscura, showing the
tree outside and the image inside. Use a ruler to draw straight lines of light from the top and bottom
of the tree, crossing through the pinhole to form the inverted image. Use a prism to split sunlight
into a rainbow and paint this spectrum on the page as well, with the title "The Hidden Colors in
Light."

Guiding Questions:

¢ Why do you think the image is so much dimmer than the real thing?
¢ What happens if you make the pinhole bigger? (The image gets brighter but fuzzier).
e How is a camera obscura similar to your own eye?

Week 4: The Story of Heat

Focus:

Understanding heat as a form of energy that can move and cause change (conduction, convection,
radiation).

Activity: Creating Convection Currents

1. Fill a large, clear glass jar or beaker almost to the top with cold water. Let it sit for a few
minutes to become still.

2. Gently place an ice cube with a drop of dark food coloring frozen inside it into the water. (Or
just drop the food coloring near an ice cube). Observe how the colored, cold water sinks.

3. Now, carefully and safely, place the jar of water on a warm surface (like a mug warmer, or a
bowl of hot water—adult supervision required).

4. Add a drop of food coloring to the bottom. Watch what happens. The colored water will heat
up, rise to the top, cool, and then sink again, creating a visible circular current. This is
convection! It's how ovens circulate air and how wind and ocean currents are formed.

Main Lesson Book Task:

Title the page "The Dance of Hot and Cold." Draw the jar experiment twice, side-by-side. In the first,
show the cold, colored water sinking with blue arrows. In the second, show the warm, colored water
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rising and circling with red and blue arrows. Write a story about a drop of water on its journey
through the convection current. Extension: Build a simple solar oven out of a pizza box to experience
heat radiation from the sun.

Guiding Questions:

¢ Where else in nature might you see this circular movement of hot and cold? (Weather, boiling
water, etc.).

¢ Can you think of a way heat travels without touching anything? (Like the sun's warmth or heat
from a fire).

e How does a blanket keep you warm? Does it create heat? (It traps your body's heat).

Week 5: The Spark of Static Electricity

Focus:
Investigating the invisible force of static electricity through attraction and repulsion.

Activity: The Bending Water Trick & The Rolling Can

1. Turn on a tap so there is a very thin, steady stream of water.

2. Charge a plastic comb by running it through your hair several times, or by rubbing it vigorously
on a wool sweater.

3. Slowly bring the charged comb near the stream of water, without touching it. The water stream
will magically bend towards the comb!

4. Part 2: Lay an empty aluminum can on its side on a flat table. Bring the charged comb near it.
The can will roll towards the comb, as if pulled by an invisible string. You can lead it all around
the table.

Main Lesson Book Task:

Create a two-part page called "The Mysterious Push and Pull." On one side, draw the bending water
experiment. On the other, draw the rolling can. Use dotted lines or a "force field" effect around the
comb to represent the static charge. Write about the feeling of this invisible force. What did it feel
like to control something without touching it? Introduce the words "attraction" and "charge."

Guiding Questions:

¢ What other things can you make "stick" to a charged balloon? (Small pieces of paper, your own
hair).

¢ Why do you sometimes get a shock when you touch a doorknob in the winter?

¢ Do you think lightning is related to this? How?

Week 6: The Power of Magnetism

Focus:

Exploring magnetic fields and the connection between electricity and magnetism.
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Activity: Making a Simple Electromagnet

1. Gather a D-cell battery, a long iron nail, and a length of insulated copper wire.

. Show H that the nail is not magnetic by trying to pick up a paperclip with it.

3. Carefully wrap the copper wire tightly around the nail, leaving two "tails" of wire at each end.
More coils are better!

4. Carefully connect one tail of the wire to the positive (+) end of the battery and the other to the

negative (-) end. (The wire may get warm, so handle with care and disconnect after a short

time).

Now, touch the nail to the paperclips. It has become a magnet!

6. Disconnect the battery. What happens to the nail's magnetism? (It disappears). This shows a
direct link between electricity and magnetism.

N

u

Main Lesson Book Task:

Title this page "Electricity Creates Magnetism." Draw a large, detailed diagram of the electromagnet
circuit. Use symbols for the battery. Draw the magnetic field lines that are created around the nail
when the circuit is on. List the things you needed to make the magnet work (power source,
conductor, core). Contrast this with a permanent bar magnet. Extension: Use a bar magnet and iron
filings in a sealed plastic bag to visualize a permanent magnetic field.

Guiding Questions:

¢ How could you make the electromagnet stronger? (More coils, stronger battery).

¢ What are some things in our house or in the world that use electromagnets? (Speakers,
motors, scrapyard cranes).

e How is an electromagnet different from the magnet on our fridge?

Week 7: The Grand Finale - The Chain Reaction Machine!

Focus:

Application, creativity, and problem-solving. Bringing all the concepts together in a fun, culminating
project.

Activity: Design and Build a Rube Goldberg Machine

1. The challenge: Create a machine that performs a very simple task (e.g., rings a bell, knocks
over a domino, waters a plant) in the most complicated way possible.

2. The machine must use at least three of the physics principles we have studied:

o Sound/Vibration: A falling object hits a drum.

Light: A falling object moves something blocking a flashlight, shining a light on a target.

Heat: (This is tricky, maybe use a symbolic representation or skip if too complex).

Static Electricity: A rolling ball brushes past a balloon, which then attracts a piece of

foil to complete a "switch."

Magnetism: A steel ball rolls past a strong magnet, changing its course.

Simple Machines: Levers, ramps (inclined planes), pulleys.

3. Step 1 (Plan): Spend this week's first session brainstorming and drawing a detailed plan in
the Main Lesson Book. Label all the parts and explain what scientific principle is at work at
each stage.

4. Step 2 (Build): Spend the rest of the week gathering materials and building the machine. This
involves a lot of trial and error, which is the most important part of the scientific process!

[¢]

[¢]
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Main Lesson Book Task:

Dedicate several pages to "The Great Chain Reaction Machine." Draw the blueprint for the machine.
Document the building process with sketches and notes. What worked? What didn't? What problems
did you have to solve?

Guiding Questions:

* What is the hardest part of making the different steps link together?
¢ How can you make the energy transfer from one step to the next more reliable?
e Which scientific principle was the most fun to use in your machine?

Week 8: Presentation and Reflection

Focus:

Communicating scientific understanding, celebrating the work, and reflecting on the learning
journey.

Activity: Showcase and "Teach Back"

1. Finalize and test the Rube Goldberg machine. Film it in action!

2. H will present his Main Lesson Book, choosing his favorite 3-4 pages to talk about. He should
explain the experiment and what he discovered from it.

3. H will then present his machine. He should explain each step, identifying the physics principle
at work and why he designed it that way. This is a "teach back" moment where he becomes
the expert.

4. Watch the video of the machine together and celebrate the success!

Main Lesson Book Task:

Create a final summary page. H can write a short paragraph about what he enjoyed most, what he
found most challenging, and what he is most proud of from this physics block. He can decorate the
page with small drawings representing each of the topics studied (a wave for sound, a rainbow for
light, a magnet, a lightning bolt, etc.).

Guiding Questions for Reflection:

¢ Which of the invisible forces we studied do you think is the most powerful? Why?
o After all these experiments, how has your view of the world around you changed?
e What new questions do you have that you would like to explore next?
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