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Engineering Design Process

http://www.youtube.com/watch?v=m5PASlB7r-4


Materials Needed

● 3 Bad Airplanes (templates provided) 

● Tape Measure/Rulers/Colored Tape

● Markers/Crayons/Glitter/Stickers

● Activity Pamphlet

Photos of suggested materials and 
badly made planes and worksheet 

● Three pre-made bad paper airplanes (from the printable templates on the tech 
trekker website) .

● The largest tape measurer you have, many rulers lined up straight on the floor, or 
a straight line of colored tape on a long, flat stretch of floor.  

● Markers, crayons, glitter, anything to decorate your planes! 
● Handout Worksheet for this activity from the tech trekker website and 

pencil/pen. 

*Click the orange circular 
audio button for additional 
instructions. 



You have to travel from McCarran Airport in 
Las Vegas to Sydney Airport in Australia 
(about 8,000 miles apart), and you cannot 
deviate from your flight path. Your current 
plane is damaged, and it does not fly 
straight. You need to fix your plane to allow 
it to get to its destination without going too 
far, sinking into the ocean, or deviating 
from its path.

Step 1: Identify 
the Problem

Audio- what’s the problem we have 
to solve from our scenario? What do 
we have to accomplish ( we have to 
fly in a straight line very far for a 
very long time- and our planes can’t 
do that!).



Step 2: Brainstorm

What are some factors that you think make a 
plane fly straight? What are some of the parts of 
a plane you can identify? The wings, tail, nose? 
What do they look like? How are they shaped? 
Are both sides of the plane symmetrical? Why do 
you think your planes don’t work? In your 
worksheet write down these ideas in the 
brainstorming section.

What makes a plane fly 
straight? 

Why do you 
think your plane 
doesn’t work? 



Step 3: Limitations and Constraints

1. Your plane needs to land at a certain spot (which you should mark with tape). This mark with be 8 feet away from where you will throw it- use 
your tape measurer or rulers to measure out the 8 feet and mark it the line with colored tape.

2. You cannot crunch up your plane. For example, you cannot make your plane into a paper ball. The end result should look like a plane.

3. Time limit: You only have 5 minutes to practice your throws. You can keep adjusting your plane during these 5 minutes.

4. You have 1 final throw that counts for test and evaluate.

1 Flight Plan
8 feet / Straight line / Marked finish line

2
Shape

Plane-like / No balls or clumps 

3
Time Limit
5 minutes of practice / Perfect 

your throw

4
Final Test
1 final throw



Step 4: Design

Design A: Design B: Design C:

In the design portion of your 
worksheet draw out a detailed 
blueprint of how you’re going to 
fix each of your airplanes. 
Where are you going to refold 
the paper? What new shapes 
are you going to make? What is 
your final airplane going to look 
like, and exactly how are you 
going to get there? Be sure to 
write down your step by step 
instructions in the design 
portion. 



Step 5: Build
Now it’s time to build! 
Use the blueprints you 
drew in the design 
portion of your 
worksheet to build your 
new and improved 
planes! Be sure to 
update your worksheet 
with any new changes 
you make to your 
design. 

Now it’s time to build!

Use the blueprints to build your new 
and improved planes.

Don’t forget the limitations and 
constraints! 



Step 6: Test and Evaluate Now that your planes 
are ready take five 
minutes to perfect 
your ‘throwing 
technique’. 
Determine a solid 
and consistent way 
to throw your 
airplane so that your 
results are 
consistent. After this 
testing period it is 
time to truly test and 
evaluate your 
planes. Take one 
throw from the 
beginning of your 
line and record how 
far it landed in your 
worksheet. Did it fly 
straight? Did it make 
it as far as your 
goal? Be sure to 
write down all your 
observations and 
results in your 
worksheet. 

● Now that you have fixed your plane, take 
5 minutes to perfect your throwing 
technique.

● After practicing your throwing 
technique, make your final throw and 
record how far it landed.

● Once tested, answer the remaining 
question in the Test and Evaluate section 
of your pamphlet.

https://docs.google.com/file/d/1fLAoRqlTpGstYdT6I4ZFHV4Jybti-ugg/preview


Step 7: Redesign, Rebuild, Retest, and 
Reevaluate

New and Improved Design:

Now that you’ve tested 
your first trials, it’s time to 
redesign. Use what you 
learned from your 
mistakes and successes 
your first time around to 
make a new and improved 
design. Again, be sure to 
make a detailed blueprint 
in the redesign portion of 
your worksheet so that 
anyone could easily 
recreate your design. 

Using your new and 
improved blueprint, 
rebuild your paper 
airplane! Use the 
same steps as 
before to test your 
new design, and 
record your results 
and observations in 
the retest and 
re-evaluate portion 
of your worksheet.

*Click on the buttons above to take 
you back to the directions for each 
step. 



Step 8: Share Solution

Describe your experience—your successes 
and your failures—to your family and friends.

Why do you think your own design 
flew further than other designs? 

If your plane couldn’t fly the 8-foot 
distance, what was the issue?

How can you make your design 
better?

http://techtrekker.egr.unlv.edu/


WARNING!!!
The next slide will provide the 
explanation (solution) on what 
makes the best plane for this 
experiment. Make sure you have 
completed the previous steps 
before moving on.



Explanation
● Engineers design planes that can do loops and tricks, but the first 

planes created had to fly straight.
● Airplanes are subjected to 4 different forces: lift, thrust, drag, and 

gravity. LIFT

THRUST
DRAG

GRAVITY



Thank You!
Go to the tech trekker 
website at this link to share 
your results with your fellow 
engineers! Feel free to post 
pictures and describe your 
experience- your successes 
and your failures! It’s all 
important for us to learn 
and grow.

Once again it’s time to 
share your solutions on our 
website! (link) How has 
your design improved? 
What did you learn from 
your trials, and how 
did/could you do to 
improve your paper 
airplane? 

https://www.nnss.gov/
http://techtrekker.egr.unlv.edu/
https://www.unlv.edu/
https://solarnexus.epscorspo.nevada.edu/
https://nsf.gov/






Redesign

Improved Design B: Improved Design C:

In the design portion of your 
worksheet draw out a detailed 
blueprint of how you’re going to 
fix each of your airplanes. 
Where are you going to refold 
the paper? What new shapes 
are you going to make? What is 
your final airplane going to look 
like, and exactly how are you 
going to get there? Be sure to 
write down your step by step 
instructions in the design 
portion. 

Improved Design A:



Rebuild
Now it’s time to build! 
Use the blueprints you 
drew in the design 
portion of your 
worksheet to build your 
new and improved 
planes! Be sure to 
update your worksheet 
with any new changes 
you make to your 
design. 

Based on your revised design, it’s time to 
build your new and improved plane. 

Remember your plane needs to fly 8 feet in a straight line. 
You have only 5 minutes to practice the perfect throw. You 
cannot make your plane in a paper ball shape, and you have 
just 1 final throw to test your design.



Retest Now that your planes 
are ready take five 
minutes to perfect 
your ‘throwing 
technique’. 
Determine a solid 
and consistent way 
to throw your 
airplane so that your 
results are 
consistent. After this 
testing period it is 
time to truly test and 
evaluate your 
planes. Take one 
throw from the 
beginning of your 
line and record how 
far it landed in your 
worksheet. Did it fly 
straight? Did it make 
it as far as your 
goal? Be sure to 
write down all your 
observations and 
results in your 
worksheet. 

Using the same steps as before, test 
your new plane to see how far it can 
fly. Then answer the questions 
provided in the Retest and 
Reevaluate section of your pamphlet. 

https://docs.google.com/file/d/1fLAoRqlTpGstYdT6I4ZFHV4Jybti-ugg/preview


Reevaluate Now that your planes 
are ready take five 
minutes to perfect 
your ‘throwing 
technique’. 
Determine a solid 
and consistent way 
to throw your 
airplane so that your 
results are 
consistent. After this 
testing period it is 
time to truly test and 
evaluate your 
planes. Take one 
throw from the 
beginning of your 
line and record how 
far it landed in your 
worksheet. Did it fly 
straight? Did it make 
it as far as your 
goal? Be sure to 
write down all your 
observations and 
results in your 
worksheet. 

Did it fly straight? 

Did it travel as far as your goal? 

Write down all your observations 
and results in your pamphlet. 


