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Knot Quite Magic: Exploring Physics with
Knots!
Let's Get Started! (5 mins)
Ask your student: Have you ever tied your shoes? Wrapped a present with ribbon? How do the strings or
ribbons stay closed? (Answer: Knots!) Show them a few simple knots if you know them (like an overhand
knot or a bow). Explain that today, we're going to become knot experts and scientists!

Knot Detectives (10 mins)
Lay out all the different types of string, yarn, rope, and ribbon. Let the student touch and feel each one.
Ask:

How does this one feel? (Smooth, rough, bumpy, soft, stiff?)
Which one do you think will be easy to tie in a knot? Why?
Which one do you think will make a strong knot? Why?

Use a magnifying glass (optional) to look closely at the fibers and twists. Introduce the idea of 'friction' –
explaining that rougher surfaces rub against each other more, which can help knots hold tight!

Tying Time! (15 mins)
Guide the student in trying to tie a simple overhand knot (the first step in tying shoes). Use a thick rope
first, as it's often easier to handle.

Make a loop.1.
Pass one end through the loop.2.
Pull both ends.3.

Don't worry about perfection! Focus on the process. Try making overhand knots with different materials.
Ask:

Is it easier with the yarn or the rope?
Does the knot look different with thin string versus thick rope?

The Pull Power (Tension!) (10 mins)
Once a few knots are tied, gently pull on the ends of one. Ask: What happens to the knot when I pull? (It
gets tighter!). Explain that this pulling force is called 'tension'. Tension helps squash the parts of the
knot together, and friction helps them grip!

Now, carefully tie a piece of sturdy string or rope around a small, lightweight object using an overhand
knot. Gently lift the object by the string. Did the knot hold? Try pulling the ends tighter (more tension) –
does it hold better? Try with a slippery ribbon – does it hold as well? (Probably not – less friction!).
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Knot Art & Wrap-up (5-10 mins)
Talk about what you discovered:

What helps a knot stay tied? (Pulling/Tension and Roughness/Friction!)
Was it easy or hard to tie knots?
Which material made the 'best' knot? Why do you think so?

Let the student draw pictures of their favorite knots or the experiment of lifting the object. They can
glue small pieces of yarn onto their picture to show the knots.

Extension Ideas:
Practice tying bows (like on shoes).
Look for knots around the house (shoelaces, drawstrings, decorations).
Try simple weaving or braiding, which also uses friction and tension.


