
BUILD A 3D MODEL PLANE



TEACHERS PACK
STUDENTS WILL LEARN ALL ABOUT FLYING AS 
THEY CREATE A 3D MODEL PLANE THAT CAN BE 
USED FOR ANIMATION, GAMING OR EVEN 3D 
PRINTING.

This is a 3 part pack and while the parts work beautifully 
together, if you only want to do one part you can! The 3 parts 
include:

1. Science Of Flight And Designing A Plane

2. 3D Modeling

3. Export 3D Model for Animation, Gaming or 3D Printing

Introduce your students to the world of 3D modeling with 
detailed video classes. easy to follow lesson plans and 
worksheets. 

BACKGROUND
3D printing is already used in the aerospace industry
which uses 3D printed parts in jet engines, fuel nozzles and 
turbine engines. 

Animation and gaming is all about the realistic effects of 3D 
modeling. With the creative industries currently being worth 
over 70 billion a year it’s not a surprise that this industry 
is booming. 

       WHAT’S IN THIS PACK? 
�� BACKGROUND TO 3D MODELING AND THE THEMES INVOLVED

�� VIDEO CONTENT� LEARNING OUTCOMES AND CURRICULUM MAP

4. TIMED ACTIVITY PLAN - PART 1

8. TIMED ACTIVITY PLAN - PART 2

14. TIMED ACTIVITY PLAN - PART 3

16. SAMPLE COMPLETED WORKSHEETS

21. STUDENT FACT CARDS

23. SUPPLIES

24. APPENDIX: EXTENSION IDEAS AND USEFUL RESOURCES

25. APPENDIX: CREDITS AND CONTACTS

CURRICULUM
By the end of these classes 

learners will understand the 

science of flight, design 

techniques, 1D, 2D and 3D shapes 

and the process of 3D modeling.

AGE GROUP  
Key Stage 2

PREVIOUS KNOWLEDGE
Basic level of I&7 skills

TEACHER PREP TIME
30 mins per part

CLASSROOM TIME
3 x 40-60 min Part 1

6 x 40 min Part 2

3 x 40 min Part 3

HOMEWORK TIME
3 x 15 min Part 1

1 x 15 min Part 2

1 x 15 min Part 3 

RESOURCES PROVIDED 
Educator Pack

Curriculum Map 

Student Worksheets 

Resource List

13 x Short Videos 

2 x Fact Cards 

Bonus Ideas Pack

3D Assets

YOU WILL NEED:

Web browser

Paper and pens   

BUILD A 3D 
MODEL PLANE
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VIDEO 
RESOURCES

Each part has up to � videos that can be used alongside the

lesson plans to inform, teach and inspire the kids in their journey 

into flight and 3D modeling.

The videos have been produced by MakeMatic and are 

supported by BBC NI. The �� videos illustrate the science of

flight, process of design and 3D modeling as well a basic 

introduction to animation, gaming and 3D printing.

PART 1: THE SCIENCE OF FLIGHT 

Video 1: Introduction 

Video 2: Science of flight

Video 3: Your design

PART 2: BUILDING A 3D MODEL PLANE
Video 4: Shapes

Video 5: Tinkercad

Video 6: Plane body

Video 7: Wings

Video 8: Propeller

Video 9: Tail

Video 10: Wheels

Video 11: Engine

PART 3: EXPORTING THE 3D MODEL PLANE
Video 12: Save 3D model

Video 13: 3D printing

HOW TO USE THESE VIDEOS?
Each class is matched with a video 
which you can play at the start of 
class to prepare the students for 
what’s ahead. 

QUICK TIPS

The video tutorials are laid out 
in perfect steps so that you 
can pause and practice as you 
go along. 

Find the pausing suggestions 
within the lesson plans below. 
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LEARNING
OUTCOMES
STEM CONCEPTS

Design – identifying problems; investigating, generating, 
developing, modeling and evaluating design proposals; giving    
consideration to form, function and safety.

Analyse a given problem, considering all aspects in detail.

Communicate effectively in oral, visual, written, mathematical 
and ICT formats.

Develop learners’ abilities in an information 
intensive environment.

To encourage personal response of the learner by promoting 
dispositions for curiosity, exploration, experimentation
and invention. 

To enable learners to engage in collaborative activities and to 
make the most of their learning when working with others.

Ask appropriate questions to clarify details of tasks.

Share ideas, value others’ contributions, accept changing roles 
within a group.

Adapt to difficulties and setbacks within the production of work 
by persevering and staying motivated.

MATHS

SCIENCE

DESIGN AND 

TECHNOLOGY

ART 

COMMUNICATION

COMPUTING

PERSONAL 

DEVELOPMENT

HISTORY

SUBJECTS COVERED

-
-
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PART 1: CLASS 1
Flying Back In Time

0-5 MINUTES
Watch Video 1, which includes an introduction to flight and an 
overview of what students can expect from each part.

5-15 MINUTES
Discussion on all modern day inventions that fly.

       What kind of planes do you know of?
      E.g., Helicopter, Jet, Passenger Plane

       Is there any other things that can take people up in  
       the air? 
      E.g., Hot Air Balloons, Flying Suits, Space Ships, Glider

       What other flying objects do we know of? 
      E.g., Drones, Kites

15-30 MINUTES
Use the timeline worksheet provided and ask the students to 
research the dates the flying contraptions were invented.  

HOMEWORK: PAPER PLANE CHALLENGE 
Ask the students to build a paper airplane and try and fly it at 
home. Ask the students to follow the paper airplane 
instructions provided on page 1�. Ask them to take notes on
how their plane flew. This should take no longer than 15 
minutes. 

Suggested questions:
       How far did it go?

      How high did it go?

      What helped it go up in the air?

      What helped it stay in the air?

      What made it come back down to the ground?

LEARNING 
INTENTIONS

Research the history of flight and 
the contribution some people 
have made.

Create a timeline.

Construct a paper airplane model.

Investigate what makes the 
plane fly.

USEFUL RESOURSE: 
Check out BBC iPlayer for the 
documentary on Harry Ferguson  
called “The Great Flying Challenge”

TOOLS

Timeline Worksheet - P16
Computer

Paper Airplane Instructions - P17
Paper
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CLASS 2
SCIENCE OF FLIGHT

0-10 MINUTES
Review Paper Airplane Challenge Homework and start 
introducing the words lift, drag, weight and thrust into the 
feedback discussion. 

10-20 MINUTES
Watch Video 2 which introduces Harry Ferguson and the Science 
of Flight. 

Suggested Pauses:

       At 00:38 ask the kids of what animals they know of that fly. 
       At 01:03 discuss the comparison between a bird and 
       a plane. 
       At the end of the video carryout paired movements to      
       demonstrate force (pushing and pulling).

20-30 MINUTES
Compare the students homework notes with the science of 
flight that they just learned. Linking up with the Four Forces Fact 
Card - Lift, Drag, Thrust and Weight�Rn page ��.

30-60 MINUTES ACTIVITY: AIR ENGINES
In groups of 4 get the students to create their engine model.

Have the students place the fishing line through the straw. One 
student will hold one end of the fishing line, and the other end of 
the fishing line should be tied to the back of a chair. Then, have 
the students inflate a balloon with air and hold the end tight 
while another team member tapes the balloon to the straw. 
Once this is done, the students can release the balloon nozzle, 
and observe the balloon (air engine) as it moves.

Have each team tape their engine parts (straw, balloon, and 
fishing line) to a piece of paper. Have the students use this to 
explain how the activity worked.

HOMEWORK: AIR ENGINES WORKSHEET
Identify the different parts of the air engine as well as asking the 
students how the air engine moved

LEARNING 
INTENTIONS

Explain why the paper airplane flew.

Know that nothing can start 
moving, stop moving, change 
shape or direction, unless a force 
is acting upon it. 

Observe and act out a variety of 
scenarios and discuss whether 
there are forces acting upon it. 

Recognise the four forces and the 
role they play in flight.

Construct a working model of an 
air engine.

TOOLS

Thread
Drinking straw
Balloon
Sticky tape

Air Engine Worksheet P18
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CLASS 3
DESIGNING A PLANE

0-10 MINUTES
Review homework and discuss the different parts of the air 
engine and identify how the air engine moves.

10-15 MINUTES
Watch Video 3 which KHOSV�WKH�NLGV�SUHSDUH�IRU�their
sketching activity.

Suggested Pauses:

       At 01:24 discuss what shapes can be seen on the drawing of
       the plane. 

15-40 MINUTES ACTIVITY: SKETCHING
*HW�WKH�VWXGHQWV�WR�sketch and colour their own plane.
Using the tips IURP�WKH�LQVWUXFWLRQDO�Yideo.

HOMEWORK: SIMILARITIES AND DIFFERENCES
Identify similarities and differences between planes and birds - 
15 mins. Worksheet provided on P20.

LEARNING 
INTENTIONS

&RPSDUH�DQG�FRQWUDVW the
characteristics of birds and 
planes�

Develop their control when 
outlining images and creating 
shapes.

TOOLS

Video 3
Sketching Paper
Pencil
Rubber
Pen
Ruler
Markers

Compare and Contrast 
Worksheet P19
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PART 2: CLASS 4
INTRODUCTION TO TINKERCAD

0-10 MINUTES
Review homework and discuss the similarities and differences 
found, remind them about how each component affects the 
science of flight e.g., wings and lift, engine and thrust, tail 
and maneuvering. 

10-20 MINUTES
Watch Videos 4 and 5 which introduces the students to different 
dimensional shapes: 1D, 2D and 3D. The video also reintroduces 
Harry Ferguson’s plane, an introduction to Tinkercad and the 3D  
model replica they will be creating. 

20-35 MINUTES
Allow the students to go onto Tinkercad so that they can explore 
the interface and have a go at choosing and adjusting 
some shapes. 

35-60 MINUTES: SHAPES ACTIVITY
Ask kids to fill out ‘Shape Properties’ worksheet on 3D shapes, 
naming the shape and entering how many faces, edges and 
corners they find on each shape. Find worksheet on P2�.

HOMEWORK: 2D 3D CHALLENGE
Find 5 objects in the house, naming the object, the shape and 
write the number of faces, edges and corners  - 15 mins. 

Object Suggestions:

       Book
       Ball
       House Roof
       Music player
       Pen

LEARNING 
INTENTIONS

Visualise and describe 1D, 2D and 
3D shapes.

Relate the properties of 3D shapes 
to the structure of the plane. 

Be able to use 3D modeling 
software and identify and perform 
the basic actions. 

TOOLS

Video 4 and 5

Shape Properties  
worksheet  P20

QUICK TIP
Have an account already set up 
for your students so they can 
login easily and begin tinkering on 
Tinkercad as soon as possible.

WEBSITES/SOFTWARE

www.tinkercad.com
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LEARNING 
INTENTIONS

Investigate a design plan of a 
working plane. 

Use search technologies effectively.

Use 3D modeling software and 
identify and perform the basic 
actions.

TOOLS

Video 6
Desktop/Laptop

QUICK TIP
If the children have access to 
tinkercad at home ask them to try 
and create a certain shape 
as homework. 

WEBSITES/SOFTWARE

www.tinkercad.com

CLASS 5
CREATING THE BODY

0-5 MINUTES
Review homework and discuss the different shapes they 
identified as well as the structure of the shapes.

5-15 MINUTES
Watch Video 6 which includes the instructions for creating the 
body of the plane.

15-20 MINUTES: PYRAMID
Bring a pyramid shape into the workspace. Scale it long. Then, 
drag in a box and use the inspector to cut off the pointy end of 
the pyramid with it.  

 

20-25 MINUTES: BOX
Use a box to give structure to the body of the plane. Position it in 
front of the pyramid and make it longer. Group the pyramid and 
the box together.  

30-40 MINUTES: ROOF
With a roof shape, cut off each one of the sides of the plane to 
make the body triangular. Then, use a box on the top surface to 
flatten it. 
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LEARNING 
INTENTIONS

Understand that shapes can 
change into other shapes 
when altered.   

Understand and work with 
specific units of measurements. 

Work with different positions and 
directions and understand 
quarter, half and full turns. 

Create a mirror image of an 
object through a process of 
duplicating and flipping.

TOOLS

Video 7
Desktop/Laptop

WEBSITES/SOFTWARE

www.tinkercad.com

CLASS 6
CREATING THE WINGS

0-5 MINUTES
Watch Video 7 which includes step by step instructions for 
preparing the wings for the 3D model. 

05-15 MINUTES: ROUND ROOF
The basic shape for the wings is the round roof. Bring it into the 
workspace, stretch it and flatten it down. 

15-30 MINUTES: CREATING A CURVED EDGE
Bring into the scene a box and a cylinder. Position the cylinder 
inside of the box. Use the inspector to make the cylinder a hole 
and group them both. Position this new tool at the end of the 
wing and use the inspector to get the round edge. Position the 
wing on one of the sides of the plane and slightly rotate it back.  

30-40 MINUTES: DUPLICATING
To duplicate the wing use copy and paste or hold down alt while 
dragging it. To mirror the copy, select it, click Adjust and choose 
Mirror. Then, choose the arrow of the direction the wing will be 
mirrored into. Position the wing on the opposite side of the 
plane.
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LEARNING 
INTENTIONS

Understand that shapes can 
change into other shapes when 
altered.   

Understand and work with 
specific units of measurements. 

Work with different positions and 
directions and understand 
quarter, half and full turns. 

TOOLS

Video 8
Desktop/Laptop

WEBSITES/SOFTWARE

www.tinkercad.com

CLASS 7
CREATING THE PROPELLER

0-5 MINUTES
Watch Video 8 which includes the instructions for creating the 
propeller for the 3D model. 

10-20 MINUTES: ADVANCED SHAPES
Use a cone shape to make the nose. For the blades, choose the 
extrusion tool. Alter the profile in the inspector to get a teardrop 
shape. Then, scale the shape down to make it flat. Position it on 
one of the sides of the nose and, slightly, rotate it back.

20-40 MINUTES: DUPLICATING
To duplicate the blade use copy and paste or hold down alt while 
dragging it. To mirror the copy, select it, click Adjust and choose 
Mirror. Then, choose the arrow of the direction the blade will be 
mirrored into. Position the blade on the opposite side of the 
plane’s nose. Select both blades and the nose and group them to 
have the propeller all together in one piece.  
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LEARNING 
INTENTIONS

Use logical reasoning to detect  
the need for adjustments. 

Collaborate and communicate 
with classmates to work out the 
best options. 

TOOLS

Video 9
Desktop/Laptop

WEBSITES/SOFTWARE

www.tinkercad.com

CLASS 8
CREATING THE TAIL

0-10 MINUTES
Watch Video 9 which includes the instructions for building the 
tail for the 3D model. 

Suggested Pauses:

       01:38 to practice choosing and positioning the shapes.  
       03:40 to practice duplicating and altering the shapes.

10-20 MINUTES: SHAPES
Use a cylinder to make a pipe. Attach it to the back of the plane. 
Bring in a roof, make it flat and attach it to the upper part of the 
pipe. Duplicate it and attach the copy to the lower part of the 
pipe. Group the three elements together.

20-30 MINUTES: DUPLICATING A GROUP
To duplicate the group use copy and paste or hold down alt 
while dragging it. Then rotate it 90 degrees so it’s horizontal. 
Position it against the other part of the tail. Select both groups 
and group them again so they’re one piece.

30-40 MINUTES: INTERSECTING
Choose a roof and flatten it down. Rotate it so it’s horizontal and 
position it on top of the plane. Move it down until it intersects 
with the body.
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LEARNING 
INTENTIONS

Be able to build the entire model 
by bringing the separate 3D 
shapes together. 

Carryout problem solving 
activities to correct any shapes 
that do not fit properly.

TOOLS

Video 10 and 11
Desktop/Laptop

WEBSITES/SOFTWARE

www.tinkercad.com

CLASS 9
FINALISING YOUR 3D MODEL

0-10 MINUTES
Watch the last WZR�FODVVHV�LQ�SDUW�WZR���9LGHR����	����
which includes all the instructions for completing the model.

10-20 MINUTES: WHEELS 
Choose a cylinder and make it flat to create a wheel. Group the 
pole and the wheel. Then, duplicate, mirror and position them. 
Create the front pole and wheel following the same process.

20-30 MINUTES: FRAME
Scale a box long and thin to create a pole. Rotate it and position 
it against the side of the plane.   

30-40 MINUTES: ENGINE, GROUPING AND COLOUR
Use a hexagonal prism shape for the engine. Position it at the 
front of the plane intersecting with it. Select all the elements and 
group them. Choose a color for your plane.
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PART 3: CLASS 10
SAVING THE 3D MODEL

0-5 MINUTES
Let the students make the final touches on the model 
before saving. 

Check: 

       Proportions and symmetry.
       Edges and connection points - ensure that they are smooth   
       and merged successfully. 

5-10 MINUTES
Watch Video 12 which includes the instructions for saving their 
3D image in a suitable format for exporting into animation, 
gaming and for printing.

25-40 MINUTES
Students can follow the video instructions for saving their image:

       .FBX or .OBJ for Animation
       .FBX or .OBJ for Gaming
       .FBX, .STL or .OBJ for 3D Printing

LEARNING 
INTENTIONS

Assess the properties of their 3D 
model, including dimensions, 
faces, edges and corners. 

Save file in different formats. 

TOOLS

Video 12
Desktop/Laptop

QUICK TIP
If the students did not complete 
their model find our ready made 
model online at:
www.makematic.com

WEBSITES/SOFTWARE

www.tinkercad.com
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LEARNING 
INTENTIONS

Use search technologies 
effectively.

Use suitable software.

Import and export files into 
different software programmes.

Express and share our opinions 
and ideas. 

Generate questions that can 
be answered.  

TOOLS

Video 12
Desktop/Laptop

WEBSITES/SOFTWARE

www.tinkercad.com
www.unity3d.com
https://www.blender.orgg

CLASS 11
IMPORTING THE 3D MODEL 

INTO ANIMATION OR GAMING

0-10 MINUTES
Following the instructions from video 12 you can import the 
exported model into animation and gaming software.

10-15 MINUTES
Download the desired software:

Gaming Download: 
https://unity3d.com/get-unity/download 

Animation Software: 
https://www.blender.org/download/ 

15-25 MINUTES
Import the Image into the software using the instructions from 
the video.

25-40 MINUTES: MIND MAPPING ACTIVITY
Discuss the possibilities of an animation or game in groups of 4. 

Game Suggestions:

       Flying game that they have to avoid objects/crash into 
       objects
       Science of flight game where they have to guess which force
       is acting upon the plane.

Animation Suggestions:

       Plane flying through a blue sky with white fluffy clouds.
       A plane and its best friend who is a bird flying through 
       the sky. 
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LEARNING 
INTENTIONS

Recreate the 3D model that has 
been printed. 

Save and export their model for 
3D printing.

TOOLS

Video 13
Desktop/Laptop
3D Printer

WEBSITES/SOFTWARE

www.tinkercad.com

Softare that is compatble with 
your own 3D printer e.g., 
https://ultimaker.com/en/products
/cura-software

www.makematic.com

CLASS 12
3D PRINT THE MODEL

0-10 MINUTES
Watch the final video 13 to discover how to prepare and print 
your 3D model. 

10-20 MINUTES: SEPARATE THE PARTS ACTIVITY
Gather the 3D printable parts within our resource pack. 

20-30 MINUTES: EXPORT
Save and export it in a suitable format such as .STL or .OBJ and 
send to printer using the software that is compatible with your 
3D printer.

The print can take a long time so let the students know in 
advance that they might not have their model until the next day. 

HOMEWORK: ORIGINATE YOUR 3D MODEL
So as to make the 3D model their original, ask the students to 
colour and add designs to their 3D model in any way they want. 
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EXERCISE #1
FLYING BACK IN TIME

See if you can find the date each flying contraption was built 
including a fact about each invention.

INVENTION DATE OF INVENTION FUN FACT

HARRY FERGUSON’S 
MONOPLANE

BIPLANE

AIRSHIP

HOT AIR BALLOON

16



EXERCISE #2
PAPER AIRPLANE INSTRUCTIONS
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EXERCISE #3
AIR ENGINE WORKSHEET

Draw a line and match the 
parts of the engine model 

to their aircraft terms:

STRAW

BALLOON

FISHING LINE

FUSELAGE

ENGINE

TRACK

Why did the straw move 
along the string?

If you were to let the 
balloon go without the 

straw and string what 
direction  would the 

balloon go in?
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EXERCISE #4
COMPARE AND CONTRAST TEMPLATE

SIMILARITIESHow are they similar?

DIFFERENCES

(With Regard to)
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EXERCISE #5
3D SHAPE PROPERTIES

FACES EDGES CORNERS WHAT AM I?

CUBE,  CONE,  CYLINDER,  SPHERE,  CUBOID.

How many? 
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FACT CARD
FOUR FORCES OF FLIGHT

Lift is the force that keeps the aircraft in the sky. Lift is 
generated by every part of the plane but mostly by the 
aircraft wings in a similar way to the lift generated by the 
wings of eagles and seagulls. Lift is also what keeps a 
paper aeroplane in the air.

Weight is the force that acts vertically down, in the 
opposite direction to lift. It is a combination of the mass 
of the aircraft and gravity pulling it towards the earth.

Drag slows the aircraft down. Drag is all around us. It’s 
much harder to run in a swimming pool than on land 
because the water is acting as drag. Drag comes from 
the air travelling around the aircraft’s body. It is used to 
help slow the aircraft down when it lands. If you watch 
the wing when an aircraft is landing, you’ll see it change 
shape as parts called ‘Spoilers’ move to increase drag 
and slow it down.

Thrust is the force that pushes the aircraft forwards and 
comes from the engines pushing air backwards. It 
overcomes the drag and weight of an aeroplane.

Weight

Lift

Drag

Thrust
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There’s not a big film (or many of the popular television 
shows) that come out of Hollywood without extensive 
use of 3D modeling.

As video games are becoming more realistic the higher 
the demand for 3D modeling. 

Architects build their creations and plans on a computer 
first so you can view the building inside and out. 

Publishers of textbooks and illustrators are making more 
use out of realistic 3D models to help them tell their stories. 

Advertising and Marketing - 3D modeling artists help 
advertisers and marketers visualise their product.

Geology and Science - Geologists and scientists use 3D 
modeling to create models that simulate a whole range 
of environmental changes. 

Gaming

Entertainment

Publishers

FACT CARD
JOBS THAT USE 3D MODELING

Architecture

Advertising and
Marketing

Geology and Science
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Timeline Worksheet - P16
Computer
Paper Airplane
Instructions - P17
Paper
Thread
Drinking straw
Balloon
Sticky tape

Air Engine Worksheet P18
Sketching Paper
Compare and Contrast 
Worksheet P19
Pencil
Rubber
Pen
Ruler
Markers

Shape Properties Worksheet - P20
Desktop/Laptop
www.tinkercad.com

www.tinkercad.com for 3D modeling
Unity Software for gaming https://unity3d.com/get-unity 
3D Printer 

Part 1

Part 2

Part 3

SUPPLIES
THE THINGS YOU WILL NEED
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EXTENSION 
IDEAS

SCIENCE OF FLIGHT
Carry out other experiments similar to the air engine task to 
assess the other types of forces.
-Lift, Drag and Weight.

Further cool ideas designed by NASA here:
https://www.nasa.gov/pdf/58152main_Aeronautics.Educator.pdf

DESIGN
Extend the activity of designing a plane by adding a mind 
mapping activity where they explore different designs through 
teamwork.

ANIMATION
Create animation story boards in groups, thinking about 
characters, settings and script.

GAMING
Design a game concept in groups, thinking about challenges, 
aims and rewards of the game.

3D PRINTING
What changes they would need to make to the model in order 
to make it fly.
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