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Material Marvels: Design Detectives!
Topic Focus: Why are the characteristics of materials important when designing and producing
items?

Materials Needed:
A collection of various everyday objects made from different materials (e.g., plastic bottle,
metal spoon, wooden block, rubber band, cotton fabric square, paper cup, aluminum foil, glass
jar (with supervision), sponge)
Magnifying glass
Water dropper or small cup of water
Small weights or a few heavy books (for testing strength, with supervision)
Ruler
Paper and pencils/pens for recording observations and designs
Optional: A simple circuit kit (battery, wires, bulb/buzzer) to test conductivity
Optional: Craft supplies for building a prototype (e.g., cardboard, tape, glue, scissors, string,
fabric scraps)

Lesson Activities:

Part 1: Introduction - Material Mystery (15 minutes)

Hello, Super Scientist! Have you ever wondered why your raincoat is made of plastic and not, say,
paper? Or why a spoon is usually metal and not made of rubber? It's all about the materials!

Today, we're going to become 'Material Detectives'! Our mission, should we choose to accept it, is
to investigate different materials, discover their secret properties (like superpowers!), and
understand why these properties make them perfect for certain jobs. We'll also be 'Designers' using
our knowledge to think about making new things!

What are 'Properties of Materials'? Materials have special characteristics or qualities. Think of
them as a material's personality traits! For example, some materials are strong, some are bendy
(flexible), some are see-through (transparent), some soak up water (absorbent), and some can even
let electricity pass through them (conductive). These properties determine how we can use them.

Part 2: Exploration - The Material Lab (30-40 minutes)

Welcome to your Material Lab! Lay out your collection of everyday objects.

Activity: Material Investigation!

Grab your paper and pencil. For each object, let's investigate and record:

What is it? (e.g., plastic bottle)1.
What material do you think it's mostly made of? (e.g., plastic)2.
Observe its Properties (Be a Detective!):3.

Look & Feel: Use your magnifying glass. Is it smooth, rough, bumpy, soft, hard? Shiny
or dull?
Flexibility: Try to gently bend it or stretch it (with care!). Does it bend easily? Does it
snap back? Is it rigid?
Strength: (With supervision if using weights) Can it support a small weight without
breaking or changing shape too much?
Transparency: Can you see clearly through it (transparent)? Can you see light through
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it but not clearly (translucent)? Or can you not see through it at all (opaque)?
Water Interaction: Use the water dropper. Place a few drops of water on the material.
Does the water soak in (absorbent)? Does it roll off (waterproof)?
Conductivity (Optional - if using a circuit kit): Test if the material conducts
electricity. (Ask for help to set up the circuit if needed).

Talk about what you find! Which material was the strongest? The most flexible? The most absorbent?
Were there any surprises?

Part 3: Connection - Why Properties Matter (20 minutes)

Now that we're expert Material Detectives, let's connect these properties to real-world uses.

Why is a raincoat made of plastic or a special fabric? (Hint: Think waterproof, lightweight,
flexible)
Why is a drinking glass made of glass? (Hint: Transparent, rigid, doesn't change taste of drink,
easy to clean)
Why are car tires made of rubber? (Hint: Flexible, strong, durable, provides grip)
Why are cooking pots often made of metal? (Hint: Strong, conducts heat well)

Discussion: So, why are the characteristics (properties) of materials so important when designing
and producing things? (Guide towards: Choosing the right material ensures the product works well, is
safe, lasts long, and does the job it's meant to do.)

Part 4: Design Challenge - Invent a Solution! (30-45 minutes)

Time to put on your 'Designer' hat!

Your Challenge: Choose ONE of the following design problems, or come up with your own with
approval:

The Ultimate Lunchbox: Design a new lunchbox. What key features should it have? What1.
materials would you use for different parts (e.g., the main box, the handle, the latch) and WHY
are their properties important? (Think about: being easy to clean, keeping food fresh, being
strong enough not to break, being lightweight).
Critter Condo: Design a small, waterproof, and windproof shelter for a small toy animal or2.
action figure that has to stay outside. What materials from our lab (or others you can think of)
would you use and why?
Egg-cellent Carrier: Design a device to carry ONE raw egg safely from one side of the room3.
to the other without it breaking, using at least two different types of materials.

Activity Steps:

Sketch your design: Draw a picture of your invention.1.
Label your materials: Point out which materials you'd use for different parts.2.
Justify your choices: Next to each material, write down the specific PROPERTY (or properties)3.
that makes it a good choice for that part of your design. For example, "I will use [material] for
the handle because it is [property, e.g., strong and comfortable to grip]."
Optional - Build a Prototype: If you have craft supplies, try to build a simple model of your4.
design!

Share Your Design: Explain your design. What problem does it solve? What materials did you
choose, and most importantly, what specific properties made you choose them?
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Part 5: Conclusion & Reflection (10 minutes)

Fantastic work today, Material Detective and Designer!

Quick Recap: What are material properties? (Characteristics like strength, flexibility, etc.)
Why are they super important for anyone designing or making things? (To make sure the
product works well, is safe, and suits its purpose.)
Think About It: Look around your home. Can you find an object and explain why its material
is a good choice for its job, based on its properties?
Challenge Yourself: Next time you see a new product, think: "What materials is it made of,
and why did the designers choose them?"

You've learned a lot about the amazing world of materials! Keep exploring and questioning!


