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Hello and welcome!	

We hope that you can use these articles, activities, and resources in order 
to prepare your students for an enriching, exciting trip to the theatre. 

Inside, you will find things for pre-show and post-show engagement as 
well as activities for any timeline! Feel free to use anything included in 

these resources, either entirely or selectively.  
 

Please direct any questions or requests for further materials to: 
allyvaritek@gmail.com 

 
IMPORTANT:  

TEKS that your field trip and corresponding activities for Leonardo and the 
Flying Machine satisfies are available for grades 3-8, as listed. 

 
 

Resource Guide Created by Ally Varitek

The Young Festival Stage  
in collaboration with Baylor Theatre presents 

A Young Audiences New Original Work: 
 

LEONARDO  
and the  

FLYING MACHINE 
Conceived by Michael J. Sullivan 

Staged & Directed by Jerry MacLauchlin 
Performances May 18th- 29th  
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WHO’S WHO?
Theatre is collaborative, meaning it takes a group of  people 

working together to make it happen. Let’s take a look at who all 
is involved in making a work of  theatre. 

PLAYWRIGHT 
Writes a script that conveys 
the story.  Includes words, 

characters, and ideas.

DIRECTOR 
Determines the way a 

performance looks & works 
by working closely with 
both actors & designers.

Stage manager 
Advocate for the actors & 
head of the crew. They cue 

all of the technical elements 
during a performance.

Puppeteer 
People who operate the 

puppets, are familiar 
with their mechanisms, 

and make the 
performance come to 

life.

cast 
Includes any 

performers that tell 
the story from 

onstage.

crew 
Theatre’s offstage 

heroes. They build and 
operate scenery, 
costumes, props, 
lights, and sounds 

during a performance.

Designers 
(costume, set, props, lighting, & sound) 

Plans and designs technical 
elements to help bring the 

show to life.

The audience 
That’s right! Theatre wouldn’t be theatre without you.

Something neat about theatre is that it ony exists in a specific moment 
between the performers, crew, and people in the audience. 

You are one of our collaborators!
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Which Theatre Person are You?
Take this quiz to find out which role in 

theatre you may like, and keep an eye out 
for that role when you come to see 

Leonardo and the Flying Machine! 

Psst…You may fit more than one role, and you 
may like multiple things. That is excellent! 

It’s called being interdisciplinary. 
Leonardo was, too! He was an artist, an inventor, 

a scientist, AND an architect..
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The role of the 
audience

• Give the story your eyes! It needs you to see it.
• As the audience, you are an important character in the play!
• Be kind to the performers. How would you feel if you were on

stage?
• The more you pay attention the more entertaining it will be.
• It’s ok to laugh and clap throughout the play.
• No whispering to people around you.
• NO food or gum.
• Don’t distract the actors and puppeteers – they are focused

on a task.

Q: When do you applaud? 
A: Clap at the end because of the hard work that 

everyone put in the show. 

Q: When do you stand up? 
A: At the bows at the end of the show, if you would like.

Q: When do you talk or yell? 
A: Wait until after the show to talk to your friends about 
your excitement. If you don’t talk during the performance 

you win! Bonus points if you remember a line.
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Renaissance Vocabulary	

 
WORD 

 
DEFINITION 

APPRENTICE a young person who works for someone 
to learn their skill or job 
 

ARCHITECTURE the science and art of designing buildings 
 

ARTIST a person who uses skill and imagination 
to create art of any kind 
 

ARTISAN a person who is good at making things by 
hand 
 

BISHOP A leader who supervises churches 
 

CONTRAPTION 
 

Another word for machine or invention 

DESIGNER A person who creates something and 
decides how it will look or be made 
 

DUKE 
 

a male ruler of a small land in Europe 

DUOMO The Italian word for church 

FRIAR A religious person who lives in a 
monastery 
 

HUMANITIES the study of humans 
 

INVENTOR A person who makes things for the first 
time, using imagination, thinking, and 
creativity 
 

MONASTERY A place where a community of religious 
people (called monks and friars) live 
 

MURAL A large painting, often as big as a wall 
 

PERSPECTIVE A way of doing art that makes 2-D art 
look 3-D; gives depth to flat images. 
 

POPE Leader of the Roman Catholic Church 
  
RENAISSANCE Means “Rebirth”; a time period from the 

14th to 17th century with lots of art, 
inventions, learning, and curiosity 
 

SIGNOR Italian for “Mr.” 
 

TEMPERA A new way of painting in Da Vinci’s time 
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Fact v. fiction 
Is this story… true?	

As you may have noticed, Leonardo da Vinci was a real person who lived 
in Italy during the Renaissance. If  Leonardo was real, does that make this 
story true? 
 
Our main story, as you can tell from the title, focuses on Leonardo’s 
flying machine. This story was based on legend, and there is no evidence 
that Leonardo actually attempted to fly with his machine. This means our 
story is not fact. In this case, we should not confuse Leonardo and the Flying 
Machine with a historical account like a textbook or biography. However, 
even in fiction, there can still be truth told through the story, it just may 
be a different type of  truth.  
 
For instance, in the story of  The Tortoise and Hare, a race happening 
between a tortoise and a hare did not factually happen, nor do animals 
talk in real life. The truth is in the themes, in the idea that patience is a 
good quality to have and that treating your competitors with respect can 
also help you “win the race” of  life. 
 
When you come to see the play, we encourage you to look for some of  
the facts about Leonardo’s life; for example, he was a painter, many of  
these characters were real people, and he did like to invent things. We also 
want you to keep in mind that not everything is factual, such as flying the 
flying machine. Our story is set in an important era of  history but uses 
modern imaginations. With all of  that in mind, see if  you can point out 
other types of  truth in our story. 
 
1.  What kinds of  things are true about your favorite book? 
2.  What themes do you find are true in the story of  Leonardo? 
3.  Can you learn anything about what it means to imagine or be 

creative from the story’s fictional parts? 
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PUPPETS!!!	

A puppet is an inanimate figure brought to life or moved by human effort before 
an audience.  

 
In the show, you will get to witness puppets operated before your very eyes! For Da 

Vinci’s sake, we wanted to give you a briefing on puppetry before you come. 

Types of puppets: 

Flat figure/SHADOw 
play puppets 

rod puppets Hand/Glove puppets 

Marionette or 
string puppets 

What type of puppet do you think you’ll see in Leonardo? Why?
Can you think of any other types of puppets?

7



THE MONA LISA 
A painting by leonardo da vinci	

Da Vinci is most famous for his painting, The Mona Lisa. Many even agree it is the most famous painting in the 
world! You might know this painting as the woman who has a mysterious smile. Another name for the painting is 
La Gioconda. Fun fact: her real identity was never proven! Some people think she is Lisa Gherardini (the wife of  
Francesco del Giocondo), but other people think she may be somebody completely different. 
 
It took Leonardo da Vinci several years to finish this painting during the Italian Renaissance. The painting was 
made with oils and the surface it was painted on is wood. He put a lot of  care into the tiny details! Even now, 
being so old, the painting is in a fairly good condition, with a few cleanings and touch ups to help it be the best it 
can be.  
 
Right now the painting lives in a museum in Paris, France 
called the Louvre. Fun fact: the Louvre used to be a palace 
that French royalty lived in! The Mona Lisa stays in the 
biggest room that the museum has along with other well 
known Italian paintings. It is worth a lot of  money, though it 
cannot be bought or sold under French law (it is owned by 
the French government). It is so important and special that it 
is protected by bulletproof  glass! This helps protect the 
painting from damage, from an environment that might 
warp the painting, people trying to destroy it, or people 
trying to steal it. Many people have tried to ruin the painting, 
and somebody has even stolen it. In 1911, a man named 
Vincenzo Peruggia stole it from the Louvre and tried to sell 
it before he was caught. He was later arrested and the 
painting was returned after two years. The thief  is part of  
the reason that The Mona Lisa is so well known. So many 
people want to see this painting that it has traveled all over 
the world! The painting has visited the United States, Russia, 
and Japan. Maybe one day you’ll get to see The Mona Lisa in 
person! Don’t be surprised when it is smaller than you 
thought ☺ 

Activity Time: Imagining the Mona Lisa 

Imagination is a key characteristic of Leonardo da Vinci, and it’s time 
for you to use yours too. Looking at the picture of the Mona Lisa, 
write a short story imagining an event in her life or the moment 

before this picture. 
What we she like? What made her smile like that?
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LEONARDO 
Interdisciplinary renaissance man	

Just like we study math, science, and art in 
class,  Da  Vinci  studied  all  the  subjects  he 
was interested in when he wasn’t being paid 
to paint or be an engineer, and just like us he 
wrote all of his findings, notes, and sketches 
down  in  his  personal  notebooks.  The 
notebooks of Leonardo are big books full of 
beautiful  sketches  of  everything  he  was 
interested in, from machines and bridges to 
beautiful birds and a famous drawing called 
the Vitruvian Man.

Leonardo Da Vinci was an artist & a scholar. Most people know that Da Vinci 
painted beautiful works of art, but did you know that he was also an engineer, 
inventor, sculptor, and architect? He drew interesting & complex parts of the 
body alongside plants, and maps! Not to mention, Leonardo created plans for 
amazing inventions like parachutes, cannons, and of course a flying machine. 	

Starting  all  the  way  back  in  the  1400s  Leonardo 
started research and plans for what we'll see in this 
show,  the  flying  machine.  He  studied  and  drew 
designs  often,  first  studying  how  to  fly  through 
starting  with  man-power,  like  a  man-powered 
helicopter and moving on to designs like hang gliders 
and the aerial screw that harnessed the power of air! 
In one of  his  essays Leonardo drew up plans for a 
flying machine called "the bird," built from starched 
linen, leather joints, and silk supports for the pilot!

Even though Leonardo probably wrote his journals on loose sheets of paper, they were bound together in 
journals called "codices," and today they rest at museums! The ones we have have are named things like the 
Codex Atlanticus, Codex Arundel, and the Codex Leicester. 

Wanna know the craziest part? Leonardo wrote his notes in a way called 
"mirror writing." Instead of writing from the right hand side to the left 
hand side like we do, Leonardo wrote backwards from the left to the 
right! Unless you can read backwards, the only way you can figure out 
what's been written down is by looking at his journals through a mirror! 

SPEAKING OF RESEARCH… 
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Research Time:  
OTHER WORKS BY DA VINCI	

		
Since Leonardo researched, we figured it may be fun to research the 
researcher himself. Considering his polymath nature (meaning he had 
interests in multiple fields), Leonardo’s life works are a collection both 
numerous and varied. With that in mind, there is more to explore than 
what Leonardo and the Flying Machine can show you! 

 
Research Activity: 

 
Allow your students to explore a work or research topic of da Vinci’s. Give 
them some time to research on their own. In terms of schoolwork, any of 
these may be easily turned into research papers or oral presentations. It could 
be fun to all share with each other before or after the show to learn more 
about da Vinci! 

If you’re feeling stuck on topics, here’s a few ideas:

•  The Vitruvian Man
•  The Last Supper painting
•  The Mona Lisa painting
•  The Codex Atlanticus
•  Ornithopter/Helicopter

•  Flying Machine designs
•  Movable barricades
•  Friction concept
•  Parachute
•  Adoration of the Magi panel

•  Lady with an Ermine painting
•  Aerial screw invention
•  Leonardo’s Architectural 

designs
•  Leonardo’s Rivellino

Happy Researching!!

Here’s some examples 
of da Vinci’s research, 

written in his 
journals. 
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Art by Da Vinci 
M E N T I O N E D I N  L E O N A R D O  A N D  T H E  F L Y I N G  M A C H I N E  

 

Mona Lisa 
 
 

 
Portrait of a 

Musician 
 
 

The Last Supper 

Saint John the 
Baptist 

 
 

Lady with an Ermin 
 
 

The Baptism of Christ 
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Theatre Lingo 
 

WORD 
 

DEFINITION EXAMPLE 

BLOCKING the actor’s position and way 
of movement onstage 

Written in their scripts, they may 
say cross here or stand x. 

CENTER STAGE the middle of the stage 

 

CHARACTER A part played by an actor. 
Characters may often be 

people, animals, and 
sometimes things. 

Leonardo da Vinci, his horse, 
Birdie 

COSTUME DESIGNER The person who creates the 
clothes the actors wear in 
the show (or, in our case, 

the puppets!) 

Lloyd Cracknell is our costume 
designer! 

CREW The people who work to 
make the show come to life 

from backstage 

Fun fact: they normally wear all 
black during the show (like spies). 

DOWNSTAGE The area at the front of the 
stage that is closest to the 

audience. 

Close : Far :: Downstage : 
Upstage 

HOUSE Where the audience sits Fun fact: the left of the house is 
the same as stage right for the 

actors and vice versa. 

LIGHTING DESIGNER The person who creates 
lighting for the play, 

conveying setting, mood, 
and character in their 

designs. 

Our lighting designer is JoJo 
Percy! 

ONSTAGE The part of the stage that 
the audience can see. 

The actors are onstage when 
performing. 

OFFSTAGE The part of the stage that 
the audience cannot see, 
often hidden by curtains. 

Actors wait offstage before  
coming on to perform. 

PROJECTIONS Collections of videos and 
still images programmed to 
flow along with the story at 

hand. 

In the Broadway musical 
Anastasia, the city of Paris is a 
projection rather than being 

painted or built. 
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PROSCENIUM A type of stage that looks 
like a picture frame. 

 
   

PROP An object used by an actor 
in a scene or used to 

decorate the set. 

An important prop in A 
Christmas Carol is the Christmas 

turkey for the feast. 

PROP ARTISAN a.k.a. Prop Supervisor; the 
person in charge of 

designing, creating, or 
finding all props in a show. 

Adam Savage from Mythbusters is 
actually a prop artisan for film 

and TV. 

SET The scenery onstage. The set visually lets you know 
the place where the story is 

taking place. Our set designer is 
Michael Sullivan. 

 
SETTING The time and place of the 

story 
Setting : Play :: Italy during the 
Renaissance : Leonardo and the 

Flying Machine 

SOUND DESIGNER 
 
 

The person who oversees 
the audio in a show. 

Our sound designer is Michael 
Sullivan. 

STAGE RIGHT & LEFT Used to denote directions 
onstage. Actors will often 

write SL or SR in their 
scripts. 

 

Stage Right : Stage Left :: House 
Left : House Right 

UPSTAGE The area at the back of the 
stage that is furthest from 

the audience. 

Far : Close :: Upstage : 
Downstage 

	

Theatre Lingo Continued 
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Scene Work	

A scene is smaller unit of  the overall story, but sometimes 
scenes themselves can be exciting! To test out your theatre 
muscles, let’s try a scene. Get with a partner or two, assign 
characters, and try to act out the scene while reading the 
lines. Note: Words in italics are stage directions and do not 
need to be read out loud. 

 Chapter : Book :: Scene : Play	

 Some things to consider…	
•  Who is your character? It may be helpful to jot 

down adjectives that describe them before you 
begin. 

•  How would the character speak? Loudly? Softly? 
Kindly? Gruff? Slow? Fast? Is their voice high or 
low? Confident, timid, thoughtful, excited?

•  What happened right before the scene? Does that 
affect how the characters behave in this one?

•  What are the other characters saying to your 
character? Does your character respond in ways 
that aren’t just their line? (Movement, facial 
expressions, non-word responses like sighs or 
laughs, etc.)

HINT: If there are any words you don’t recognize, use the vocabulary sheet on page 5.

15



TIPS FOR SCENE WORK 

•  Highlight your character’s lines! This lets you know 
which ones to speak, and then you know the non-
highlighted ones are when you should be listening.

•  Research the definitions of any word you are unfamiliar 
with. You want to know what you are saying!

•  Write out a few characteristics of your character and 
what you think they want at the top of the paper to 
remind you throughout the scene.

•  Read through it out loud a couple of times by yourself 
before reading with a partner, that way you’re ready!

16
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HOW TO WARM-UP	

Performing in a show takes a lot of  work! In order to keep 
themselves healthy and ready, actors often participate in warm-ups 
before the show. Let’s warm-up together! 

1.  FACE
Purpose: To stretch out your face for clearer expressions   
         
Stretching your face helps warm up your facial muscles and 
relieve the tension that you may not realize is in your face. 
Actors use various face stretches to prepare for the wide range 
of facial expressions they take on during performances. 

Exercise: Lemon/Lion
DIRECTIONS
•  Stand in Actor’s Neutral — with your feet flat on the 

ground, standing tall, with a slight bend in your knees, and 
your hands resting at your sides.

•  LION: Try to make your face as big as possible. Stick your 
tongue out, raise your eyebrows, stretch your lips wide in a 
roar like a lion. Do this for 3 seconds.

•  LEMON: Suck your face in just like you’ve tasted something 
sour. Pucker your lips, scrunch your face, etc. for 3 seconds.

•  Alternate these two for about 4-6 times each. 

QUESTION
Which face was easier? How do you feel afterward?

For more, click HERE
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HOW TO WARM-UP	

Performing in a show takes a lot of  work! In order to keep 
themselves healthy and ready, actors often participate in warm-ups 
before the show. Let’s warm-up together! 

BODY 
Purpose: To warm up your body and voice 

Shaking out before a rehearsal or performance can help to loosen 
up and enliven your body and voice. It allows you to move in the 
space around you, and project your voice more freely and with ease. 

DIRECTIONS
•  Stand in Actor’s Neutral — with your feet flat on the ground, 

standing tall, with a slight bend in your knees, and your hands 
resting at your sides.

•  Counting out loud backwards from 10 to 1, shake your left arm 
10 times. Repeat counting backwards while shaking your right 
arm, then your right leg, and finally your left leg, each 10 times. 

•  Starting again with your left arm, you will now count out loud 
backwards from 9 to 1, shaking your arms and then legs each 9 
times. 

•  Continue shaking each arm and each leg while counting 
backwards, always dropping a number after completing a cycle. 
(Example: 8 times each, 7 times each, 6 times each, all the way 
to 1 time each.)

QUESTION
What creative adjustments could make each movement more than 
just a shake?

EXTENSION
Turn this exercise into a dance and add music. 
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HOW TO WARM-UP	

Performing in a show takes a lot of  work! In order to keep themselves 
healthy and ready, actors often participate in warm-ups before the show. 
Let’s warm-up together! 

LIPS: TONGUE TWISTERS
Purpose: To warm up your lips and tongue for speaking 

Tongue twisters help strengthen and stretch the muscles used for 
speaking, which helps performers pronounce, enunciate, and project.

DIRECTIONS
•  Read each phrase quietly to yourself.
•  Speak each phrase out loud slowly and clearly, stressing the consonants 

in each word. Example: Red wrist watch.
•  PHRASES - Speak each phrase quickly and clearly three times without 

stopping. 
•  “Red wrist watch”
•  “Unique New York”
•  “Red leather, yellow leather”
•  “Toy boat, toy boat”
•  “English horseradish sauce”
•  “Brush each pretzel”
•  “A wet red work rag”
•  “Free flea spray”
•  “Where are all our oars?”

QUESTION
Which were the hardest phrases to say clearly and need more practice?

EXTENSIONS
1) Practice each phrase so many times you can say them clearly and quickly 
without thinking. 2) Come up with your own tongue twisters and add 
them to the list.
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WHAT IS THE 
RENAISSANCE?	

The era from the 14th century to the 17th century is called the 
Renaissance. The word Renaissance means “rebirth.” During the 
Middle Ages, the time right before the Renaissance, information was lost 
and forgotten, so the spark to return to learning and growth is why the name 
stands for rebirth. During this time people made discoveries in art, science, 
math, theatre, and much more. It is important to note that during this time, 
Church and State were intertwined. This means that the Church was 
connected to the government, often through the monarch, meaning it was 
attached to a lot of power at the time.
 

The Renaissance began in Florence, Italy. There were many wealthy 
families in Italy that would help fund research or commission paintings; 
people who funded artistic endeavors were called patrons (a term we now 
use to call people who attend theatres). Artists and scholars would not have 
been able to do their work without this funding from patrons. Once other 
countries took notice of what was happening in Italy, they wanted to become 
patrons so they could compete with Italy. One such competitive country 
who also became prominent for its contributions to the Renaissance is 
France. In fact, the king of France himself, Francis I, was a patron of the arts. 
 

Contributions made to art during the Renaissance sometimes were in 
painting and sculpting. Art in the Renaissance focused on the style of 
realism. This means that artists paid grater attention to their art more 
accurately looking like real life. More detail was added so you could see a 
persons muscles, or the different folds in a piece of cloth. This attention to 
detail was also aided by advancements in science. Many artists were also very 
knowledgeable in math and science and studied the human body and its 
movements and proportions. Artists also focused on depth and perspective. 
These elements add space between objects by changing their size so there is 
a noticeable amount of distance on the flat surface. With these techniques 
artists could paint realistic landscapes and people so art could truly reflect 
real life.
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Renaissance CHARACTERS 

F O U N D  I N   L E O N A R D O  A N D  T H E  F L Y I N G  M A C H I N E 
 
 
Leonardo Da Vinci: Da Vinci was an Italian Renaissance artist. He is best 
known for his beautiful paintings, but he was also a scientist, musician, 
engineer, and mathematician. 
 
Duke Ludovico of Milan: He was known as “Ludovico il Moro”. He was an 
Italian Renaissance nobleman who ruled as the Duke of Milan from 1494-
1499. 
 
Michelangelo Buonarroti: Michelangelo was also an Italian 
Renaissance sculptor, painter, architect, and poet. He was a rival of 
Leonardo da Vinci, and one of his best-known sculptures is David. 
 
Ser Piero: Leonardo Da Vinci’s father. Ser Piero arranged Leonardo’s work 
with Verrochio which was a huge launching point for Da Vinci’s career as an 
artist. 
 
Andrea del Verrocchio: Head of one of Florence’s most important 
workshops where all kinds of artwork commissions were made. His shop 
became a sort of training ground for Da Vinci. 
 

Francesco of the House of Sforza: He ruled Milan as the duke  
from 1450-1466. 
 
Pope Nicholas V: He was the head of the Catholic Church from March 6, 
1447 until his death on March 24, 1455. He was very influential in the Roman 
Renaissance. He wanted Rome to be the home of literature and art, and he 
ordered the design plans for what would become the Basilica of St. Peter. 
 
Santa Maria dell Grazis: A church and convent in Milan. This church 
contains the mural of The Last Supper by Leonardo da Vinci. 
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“Leonardo and the Flying Machine” Crossword Puzzle 
 

ACROSS 
2. To find Italy on a map, look for the country shaped like a: 

4. What type of stage was used in this production of this play? 
6. In what country does the action of this play occur? 
8. Who is the main character in the play? 
9. “Renaissance” means: 
11. What is Da Vinci’s famous painting of a woman? 
14. What mountain range is the northern boundary of Italy? 
15. What is Da Vinci’s famous painting depicting a scene from the Bible? 

DOWN 

1. What is the name of Da Vinci’s drawing of a man? (Hint: It is accompanied by notes based 
on the work of the Roman architect Vitruvius) 
3. What is the capital of Italy? 

5. Leonardo Da Vinci’s rival in the play and in real life: 
7. Michelangelo painted the ceiling of the… 

10. What subject are the birds studying? 
12. Italy’s western neighbor: 
13. Stick and Rod is a type of… 32	24



GOOD FOR GRADES 3-5

Follow Leonardo DaVinci’s Life on the Map!
Leonardo DaVinci traveled throughout Italy during his life, and 
we see some of these places in the play. Can you put the cities 
in Italy in order of when DaVinci was there? Match the 
questions to the cities by writing the number next to the 
correct city.

1.  Where was Leonardo born?
2. Where did he travel with his father?
3. Where was the Duke from?
4. Where did he and Michelangelo paint for the Pope?
5. Where did Leonardo return to afterward?

BONUS
Using the compass rose, answer the following questions:

1. What direction is Milan from Florence? ____________
2. What direction is Rome from Vinci?    ___________
3. What direction is Vinci from Florence? __________

33	
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1. Vinci
2. Florence
3. Milan
4. Rome
5. Florence

BONUS
1. North
2. South
3. West

GEOGRAPHY LESSON KEY 

Teacher’s Eyes ONLY!
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An Experiment in Flying 
MODIFICATIONS GOOD FOR 

GRADES 3-8 
In Leonardo and His Flying Machine, the 
idea of flying shows up in multiple places: 
in the birds he studies as a kid, in his 
dreams, and in his final flying machine. 
Have you ever dreamt of flying? 
Nowadays, we see flying animals like birds 
and butterflies and a number of flying 
inventions like hot air balloons, hang-
gliders, and airplanes.  
  
Flying fascinated Leonardo: how it works, 
what it does naturally and how to mimic 
that with inventions.                       
Let’s invent some flying machines of our own! 

Le t’s  Exper imen t :  
 
We will be making our own flying machines and observing how well they fly and 
how gravity changes with wings. 
 
Supplies Needed:  

Ø Experiment in Flying Worksheet	
Ø Scissors	
Ø Coloring Supplies	
Ø Tape and/or Glue	
Ø Measuring tape and/or yardsticks (a method to measure distance and height)	
Ø Stopwatch (can use phone or devices) 	

 
Step One: Research 
 
Begin with watching a video to brief the young inventors about how birds fly and establish a 
basic understanding for the experiment. We recommend BrainPop HERE or Simple 
History HERE. 
 
Then, compare and contrast birds and planes using the attached worksheet. Where do your 
students see similarities? Differences? Draw a Venn Diagram OR use the attached image of 
a bird next to a plane to circle similarities. 
 

POTENTIAL DISCUSSION QUESTIONS	
1. The wing of the bird looks like the wing on an airplane. Circle these on both. 
2. What serves as the beak of the plane? 
3. Where are the legs on both? 

29



Step Two: Question & Hypothesis 
For our experiment, we are going to ask questions about the use of wings in flying because 
that’s what birds, Leonardo’s flying machine, and modern airplanes all have in common.  
. 
For 3rd and 4th Grade: At the top of each student’s worksheet, ask them to make a guess or 
inference about how wings affect flying. Will it fly lower? Higher? Shorter? Farther? Fall 
faster? Fall slower? Make an inference! 
 
For 5th to 8th Grade: At the top of each student’s worksheet, ask them to form a hypothesis 
about how wings will impact the flying of their machine. Have them predict whether their 
personal design will go faster, slower, farther, less far, etc. than the test paper airplane.  

 
Example: I hypothesize that if we add wings, the plane will fall sooner. 

 
Step Three: Experiment 

1. Begin by demonstrating the test flight of the paper airplane. We’ve attached a basic 
plane template to use as the control group. Once they have the basic plane 
constructed (just the template), test drive it for the class, measuring how long it stays 
in the air (duration of flight), how high it flies (altitude) and how far it goes 
(distance). Feel free to use aviation vocabulary as you see fit. This should be their 
control group. They can notate measurements on their worksheet. 	

 
2. Then, allow the students to construct their own flying machine. 	

a. Use our template as a guideline for where to cut and fold. 	
b. Once they have the basic plane constructed, allow them to express creativity 

in making the plane their own and attempting to make it fly better: we 
suggest coloring supplies for decoration. 	

c. Encourage them to be creative with the wings. They can edit the existing 
wings (add slits to make them like feathers, curve them by cutting, etc.) or 
create their own to add. To add, giving them half of a piece of copy paper and 
ask them to fold it hamburger style. Invite them to draw while keeping the 
crease intact to create two matching wings. Cut along the drawn line without 
cutting the crease. This will help with the concept of symmetry. 	

d. Attach the wings to the plane. 	
 

3. Once you have the flying machines made, have each kid test drive it again, measuring 
how long it stays in the air (duration of flight), how high it flies (altitude) and how far 
it goes (distance). Compare this to the initial run to explore the effects of gravity and 
weight on flying.	
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Flying Examples 
Instructions: Circle and draw a line between 
features of the fliers that are similar. Mark 

differences by drawing a square.
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CONTROL GROUP 
Standard Paper Airplane Instructions 
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The Ornithopter 
Cut your own 
or cut and fold 
along these lines 
for a Da Vinci 
inspired plane! 
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Other Plane Styles 
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Force & Motion  
with the inventor	

Work and Power Practice FOR GRADE 7 
 
1. How much work is done when Leonardo places 50 N force to move a jar of paint 10 m? 

 
 
 
 

2. How far will 660 J raise the Mona Lisa painting if it weighs 6 N? 
 
 
 
 

3. How much work can be done by a 50 W flying machine in 5 sec? 
 
 
 
 

4. How much power does it take to do 450 J of work in 5 sec? Leonardo needs to know for 
his latest invention, the ornithopter. 

 
 
 
 

5. Leonardo is lifting a box of paintbrushes, requiring 50 N of force. He lifts it 2 meters 
in 20 seconds.  How much power is Leonardo using? 

 
 
 
 

6. Leonardo’s horse is completing a task that requires 400 J. His power is 40 W. How 
long will it  take Leonardo’s horse to complete this task? 
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MATH 
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Math can be creative: 
Good for grades 3 to 5 

 
Leonardo da Vinci was, among many things, an architect (a person who 
designs buildings and advises in their construction)! Have the students make 
a structure out of dried pasta and measure their dimensions to work on their 
math skills. You may show photos of da Vinci’s architectural work or sketches 
as “inspiration” for the students as a fun way to start the activity and get them 
excited. 
 
SUPPLIES NEEDED: 
★ Dried Spaghetti 
★ Mini Marshmallows 
★ Regular Marshmallows 
★ Rulers 
 
Step One: 

Give each student (or group of students the same number of marshmallows 
and pieces of pasta to work with. (Ex. 20 pieces of pasta, 10 mini 
marshmallows, 5 regular marshmallows) (Students can break the pasta into 
the size they want.) 
 
Step Two: 

Give the students 10-15 minutes to build their structure. 

 
Step Three: 

Have the students note whether or not their structure is a three-dimensional 
shape that they recognize. 
 
Step Four: 

Have the students measure the length, width, and height of their structure 
and write it down (round up to the nearest whole number). 
 
Step Five: 

Have the students find the perimeter of any polygons they see in their 
structure. 
 
Step Six: 

Have the students find the area of any squares or rectangles they see in their 
structure (for grade 5, they can find the volume of their structure if their 
structure is a 3-D figure they already know - you can make a rule that it has to 
be a shape they know). 
 
Step Seven: 

Have the students admire each other's work! 
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Post-show 
discussion	

		

•  What do we see in our everyday lives that was 
contributed by Leonardo?

•  How do we work with others best?

•  How did an artist make a living in the 
Renaissance? 

•  What in the play was fact and what was fiction?

•  What is another good topic about humans for 
the birds to study in their class?

•  Why do you think a bird was the narrator?

•  How did the puppets help tell the story?

•  What did the set remind you of?
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Thank you for being a part of 
Leonardo and the Flying 

Machine! If you have any 
further questions or need for 

further resources, contact our 
Educational Dramaturg, Ally 

Varitek, at 
allyvaritek@gmail.com
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