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Meet Karl
Karl is a hornbill who looks just 
like his name sounds.  His bill 
looks like a long horn.  Karl 
uses his bill to pick up food.  It 
would be very hard for Karl to 
eat without it.

Karl the hornbill
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Karl uses his 
bill to hold food.
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Sadly, the lower part of Karl’s 
bill had worn away!  Scientists 
helped him.  They used 
a 3-D printer.  With it, they 
made a new part.  The part is 
called a prosthetic beak.

How do you say that?How do you say that?HH
prostheticprosthetic = (praws-THEH-tik)) = (praws-THEH-tik)cc

Karl’s bill has worn away.Fo
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needs captionp

AAAniimal AvenngersAAAniimal Avenngers
This group of people helps animals.  This group of people helps animals.
They give their time and talents.  They They give their time and talents.  Thy give their time and talents.  They y give their time and talents.  Theyneeds captionneeds captionneeds captionneeds caption
raise money as well.  They help solve raise money as well.  They help solvell Th h l lll Th h l l
pproblems and protect animals.pproblems and protect animals.

TTTecchnoologggggyyyyyTTecchnoologggggyyyyyTTTTecchnoologyTTTTecchnoology&&&&MathemaaticsMathemaaticsMathemaaticsMathematicssssssss

A 3-D printer makes 
Karl’s prosthetic beak.
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The new part of Karl’s bill is  
  just right for him.  Now he can 
use his bill like any other bird.

Technology is amazing.  So 
is Karl!

Doctors make sure 
Karl’s new beak will fit.
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WWWWWWWWWhho AreWhho Areee You?e You?Y ?Y ?ree Yree
SoSoooome animals uome animals uuse color to use color tos useus
heheeelp spot friends and folp spot friends andnd foes.  d foes.and foes.  nd foe
SoSoooome toucans  beaks are ome toucans  beaks areome toucans’ beaks areome toucans’ beaks are
oraoraange.  Prosthetic beaks ange.  Prosthetic beaks
forforr these birds must be r these birds must be
orange as well.  If not, the orange as well.  If not, thell If t thll If t th
birds will be birds will be rejectedrejected!!

EEnnEEnngggggineeringggggngggggineeringggggnngggggnngggggEEEEngineeringngineeringEnnEnn &&&&AArtsAArtsAArtsAArtsssssssss
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The Problem
Pip the dog needs your help!  She has hurt her tail, 
which she uses to show her feelings.  Now she 
cannot wag it to show she is happy.  She cannot 
lower it to show she is sad.  Pip needs you to 
make her a tail so she can show what she feels.

The Goals
 • Make a model of a tail with any material that 

can move and bend.
 • Make a light and soft tail so it will not hurt Pip.
 • Make sure your prosthetic tail can be attached 

to Pip.
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Research and Brainstorm
Why does a dog need to communicate?  
What other ways can a dog “say” what 
it feels?

Design and Build
Draw your plan.  How will it work?  
What materials will you use?  Build 
your model!

Test and Improve
Test the prosthetic tail by attaching it 
to your body.  Try to show feelings with 
it.  Does it work?  Can you improve it?  
Try again.

Reflect and Share
Why should people help animals with 
prosthetic parts?  Are there other ways 
to help animals?
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