
Unit 2Motivating Learners & Flight

Module 4
The Creative 

Parent’s Toolbox

Welcome to the 4th Module of The Creative Parent’s Toolbox.  Module 4 covers 
Forces of Flight and Persistence.
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The relationship between failure and persistence
Persistence and failure are related to each other --  being able to persist means being 
unafraid to fail
...which requires courage. 

One way to develop this courage is to lower the stakes of failure. When failure is 
explained as a natural part of the building process or learning process, it becomes 
less scary. 

Failure doesn’t have to mean the end of the game, or lesson -- it doesn’t have to 
mean that you lose everything you’ve worked for. Instead, failing at something can be 
a powerful lesson. 

We saw this earlier in the Engineering Design Process, but because persistence is so 
important for success -- for everyone, not just engineers -- we want to focus this 
module on persistence and how to motivate learners to become more persistent. 

Persistence
grows from

Failure



Motivating a child to learn when they don’t want to can be really difficult. 

But I don’t 
want to!



But we’ve got a few ideas!
● Show her that she will be successful at it - Have your child think through the 

scenario, what she is excited about, what she may be afraid of. Have her 
describe what will happen if something doesn’t work. Get her prepared to face 
the problem when her model won’t work. Have her prepare for the case when 
she will have to make at least 2 or 3 models because the first one won’t work. 
It is important for her to realize that it is totally ok for the first model not to 
work.

● Pick a challenge that is important to her (or she is excited about) 
● Its easy to start - You have done a few challenges by now and are familiar with 

the Curiosity Machine platform. Pick a challenge you think is easy for your 
child to do and have some early success

● She has choice - Have her pick from a few challenges. Watch the inspiration 
videos with her and see which challenge she would like to do.

● Set a clear goal - This is very motivating. Set a goal such as - we will do 10 
projects this year or one a month. Then you can track her progress on the 
kitchen fridge so that the whole family can support her in her learning journey

● Show her that she will be successful at it

● Pick a challenge that is important to her and she 

is excited about:

○ Is easy to start

○ Gives choices

○ Sets a clear goal

  How can you Motivate your learner?



It's OK to fail … 

Failure is just learning 
what didn’t work. 



Imagine you were one of the thousands of builders who was tasked with building the 
Pyramids. Where would you start? How would you ever get it done? The task would 
be so large it would be hard to comprehend what amount of work would be necessary 
to finish. Yet, these pyramids were built, and so well that they still stand today, about 
5,000 years later. How was such success achieved?

It's a little more manageable to understand this great task when you think of it as a 
collection of smaller tasks – these pyramids were built one block at a time. Each 
stone was cut, hauled, lifted, and set one by one. 

What is the lesson here?

● Reduce the size of the task
○  By breaking tasks into manageable steps, children will only 

temporarily experience failure before continuing on with the learning 
experience. 



Failure should 
be common -- 
but temporary

Our activities are designed to be challenging. A child should not be able to complete 
the activity on his/her first attempt, but through careful reflection and redesigning, 
he/she should be successful by the fourth or fifth attempt.

Curiosity Machine Design Challenges are an opportunity for children to work 
alongside their parents and teachers as collaborators, rather than pupils. (So you 
should get ready to fail, persist, and try again too!)

Stages of Failure are: 
○ 1) Feeling of fear, humiliation and disappointment at their initial failure;
○ 2) Persistence and determination to find what they need to do to 

overcome failure;
○ 3) Euphoria for their upcoming success.

Failure should be common, but temporary. 



Some of the people we think of as the most successful have failed more times than 
we might believe. 

http://www.youtube.com/watch?v=zLYECIjmnQs


Now onto to the science! This module, we’ll be focusing on the physics of flight. 

Let’s start by asking -- What flies? Well, of course flies fly but what else? Birds, 
planes, bats. 
Great! A lot of things fly but now let’s ask how do they fly? 

Flight



 Before building, observe.

But first before we start learning about how things fly let’s observe flight in action.

Start Video at :30
https://www.youtube.com/watch?v=B1uY7_wdYOA

http://www.youtube.com/watch?v=B1uY7_wdYOA


Bats fly in a way very similar to the birds fly -- but do you notice any differences?
https://www.youtube.com/watch?v=Ni_mS4cKPXY

http://www.youtube.com/watch?v=Ni_mS4cKPXY


And finally, let’s observe these jets flying. How are these jets similar to the animals?

https://www.youtube.com/watch?v=MFxj2ume5Lg

http://www.youtube.com/watch?v=MFxj2ume5Lg


Wings Enable Flight

So we just watched three very different things fly. 
All flying objects have one major thing in common, can you guess what that is? 
Wings, they all have wings! 

Wings are the primary physical structure that enables something to fly. 

http://www.allaboutbirds.org/bbimages/aab/images/fourkeys/patches/08_snow-goose.
jpg



There are 4 forces involved in Flight

When talking about flight there are four forces involved in flight: Lift, thrust, drag and 
gravity or weight.
The balancing of these forces is what enables something to fly. 

But to try and keep things simple, let’s just talk about one....



Lift is an upward force that needs to be generated in order to fly.

You can think about Lift as the opposite of gravity. 
Lift occurs when Air is pushed against the wing as it takes off, the air going over the 
wing deflects downward and the equal and opposite reaction pushes air up under 
the wing, creating lift and hopefully flight.

Let’s talk 
about Lift



 Creating lift creates flight

Lift is the force created by the wing in order to fly, lift is a hard concept to grasp and 
can take a while for kids and even grown-ups to understand. 

To help us understand, watch this really cool video that will help explain some of 
these complex concepts.

https://www.youtube.com/watch?v=3So7OMwNgy8

http://www.youtube.com/watch?v=3So7OMwNgy8
http://www.youtube.com/watch?v=3So7OMwNgy8


Wings come in all shapes and sizes but mostly they have one thing in common,  the 
shape when looking from the side. Wings are elliptically shaped. Wings want air to 
pass over the top and then move downward. Well this shape enables the air to do just 
that!



That specific design is best for creating lift, if you don’t believe me watch this video 
from 1938. This video shows the camber design in a wind tunnel compared with other 
wing shapes. You can decide for yourself works the best.

http://www.youtube.com/watch?v=q_eMQvDoDWk


Birds can generate this force by flapping their wings against the air. 

The arrows indicate the direction of the air moving over and under the wings.



While airplanes need to have speed in order to increase the amount of air going over 
the wing. The air traveling over the wing is pushed down and an equal and opposite 
forces pushes the wing up

http://ecx.images-amazon.com/images/I/81ACh%2B1pATL._SX466_.jpg



You can also think of this concept of Lift as compared to another concept we learned 
in another unit, equal and opposite. 
Birds push down, the air pushes up! This is the same concept as Action and 
Reaction!

If you have forgotten equal and opposite, remember that for every force there is an 
equal and opposite force. The birds push air down and the air pushes back up!

http://www.youtube.com/watch?v=c4uS7NL4tu8


This video is a little long but watch for the take off, lift is not something you can 
physically see but see if you can explain it! Now it’s time to practice our explanation 
skills. Explain how this plane is able to fly, if you can’t that’s okay but maybe it’s time 
to revisit the concept of lift.

http://www.youtube.com/watch?v=KFyAWHEwgVE


How can you show Lift?

Here’s a short demonstration you can do to help explain Lift. 
Take a piece of paper and hold it at the edge, now blow across the top of the paper, 
the paper should move upwards. Why? Lift! the faster moving air on the top of the 
paper has less pressure than the slower moving air under the paper, so the slower 
moving air pushes the paper up creating lift. 



 Here's another demo you can do!

http://www.youtube.com/watch?v=VAN1G8rFUpM


 Longer, thinner wings are better for gliding

But hold on, it’s not just the wing that creates the lift, its the shape of the wing as well. 
This is very important in determining how your plane or bird flies and will be very 
important when you build your designs.

Wing shape enables something to  achieve lift. Theses shapes help air flow faster 
over the top of the wing and slower underneath. The shape of the wings also will 
determine how something will fly. shorter  wings are better for maneuverability while 
longer winger are better for sustained flight. 

Look at these wing shapes and try to guess how each bird or plane would fly.



And lastly, balance is important in order to fly straight. The wings need to be equal 
and balanced if you want to fly straight. 

These two last points are hints when building your designs, don’t forget about balance 
or wing shape!



● There are four forces involved in flight

○ Gravity, Lift, Thrust, and Drag

● For something to fly it needs to be balanced

● Wing shape is important for different types of flight

  Let’s review!



Congratulations!

You just finished 
the fourth module!



  Let’s invent!

Choose your challenge and apply what you learned. 


