
lhe l<nJghfs Before ChrJsfmas: En9JneerJn9 DesJgn Process 

YoUr--1-eaM of engineers will design a way fo profecf +he pr-esen+s fro"' being daMOged as +hey 
are sen+ Info +he cas-He by a cafaf>',tl+ and htt +he gl"OWICI wtth gr-ea+ force. YoU will "'se cr-ackers 
fo repr-esen+ +he pr-esen+s. The Mafer-Jals yoU can \.ISe fo h'-11ld yoUr-hoUse are plch.tr-ecl beloW. 

Rubber Bands S"frln 

Co-Hon Balls llssue 

I) ~of.Jee +haf +he Word Aik Is In one of +he 
circles In F1g"'re I. Ask yoUrsetf: Whaf 
Mafer-Jals Wo'-lld I like fo "'se fo design a 
way fo profecf +he pr-esen+s or-cr-ackers 
froM being daMOged as +hey are sen+ Info 
+he cas+le by a cafaf>',tl+ and htt +he gl"OWICI 
wtth gr-ea+ force? Wr-tte +hese Mafer-Jals on 
yoUr-STEM Challenge handO'-lf. 

2) ~of.Jee +haf +he Word !Maglne Is In one of 
+he circles In F1g"'re I. !Maglne whaf yoUr­
devJce will look like. Dr-aw a plch.tre of yoUr­
dev1ce on yoUr-STEM Challenge handO\.lf. 

• • •• • • 
• ·• 

3) I+ Is fJMe fo share Y0\.41'" Ideas wtth yoUr--1-eanJ P'-lf on yoUr-lls+en1ng ears and, one af a 
flMe1 share yoUr-ldeasl 

4) ~of.Jee +haf +he Word fkm Is In one of +he circles In F1g"'re I. .el9ll whaf Y0\.41'" device will look 
like. YoU can \.ISe one of Y0\.41'" -1-eaMMOfes' Ideas or-a cOMbJnaffon of +he -1-eaMS' Ideas. B'-lf 
reMeMber-1 yoU M\.lsf cr-eafe yoUr-device fogefher-as a -1-eanJ 

S) Dr-aw a plch.tre of yoUr-device on yoUr-STEM Challenge handO\.lf. 

The Knights Before Christmas: Engineering Design Process 
 
Your team of engineers will design a way to protect the presents from being damaged as they 
are sent into the castle by a catapult and hit the ground with great force. You will use crackers 
to represent the presents.​ The materials you can use to build your house are pictured below. 
 

     

   
Craft Sticks  Rubber Bands  String  Masking Tape 

   

 
 

Coffee Filters  Cotton Balls  Tissue   
 
1) Notice that the word Ask​ ​ is in one of the  Figure 1: Engineering Design Process  

circles in Figure 1. ​Ask yourself: What 
materials would I like to use to design a 
way to protect the presents or crackers 
from being damaged as they are sent into 
the castle by a catapult and hit the ground 
with great force? Write these materials on 
your STEM Challenge handout. 

2) Notice that the word Imagine ​ is in one of 
the circles in Figure 1. ​Imagine what your 
device will look like. Draw a picture of your   
device on your STEM Challenge handout. 

3) It is time to share your ideas with your team! Put on your listening ears and, one at a 
time, share your ideas! 

4)  Notice that the word ​ ​ ​Plan is in one of the circles in Figure 1. Plan what your device will look 
like. You can use one of your teammates’ ideas or a combination of the teams’ ideas. But 
remember, you must create your device together as a team!  

5) Draw a picture of your device on your STEM Challenge handout.   

This​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​material is based upon work supported by the Engineering Science Foundation of Dayton under Grant No. 
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The l<nJghfs Before ChrJsfmas: Buying TJmel 

Yau will buy tfems -fo design a way -fo prof«f fhe presenfs fro"' being daMagecl as +hey are 
sen+ Jmo fhe cas+le by a cafaf>',IH-and htt +he growtd wtth grea+ force. ReMeMber +ha+ +he 
crackers represen+ +he presen+s. Yau have $4.00 ,fo spend. The tfems and +heir prices are shown 
beloW. 

MaferJal Cos+ per Number of tteMS Tofal cosf of +he 
one Jfem your feam wc,uld like tteMS your feam 

fo purchase wc,uld like fo 
purchase 

Crafl. sfJck $02S 

Rubber band $0.IS 

TWo feef of sfrJng $0.7S 

One foof of maslcJng fape $0.SO 

Coffee -filfer $02S 

Co-Hon ball $0.IS 

llssue $0.IS 

Tofal Cos+. 

Shaw yaur Work here or on +he back of fhJs handau+. 

The Knights Before Christmas: Buying Time! 
 
You will buy items to design a way to protect the presents from being damaged as they are 
sent into the castle by a catapult and hit the ground with great force. Remember that the 
crackers represent the presents. You have $4.00 to spend. The items and their prices are shown 
below.  
 
Material  Cost per  Number of items  Total cost of the 

one item  your team would like  items your team 
to purchase  would like to 

purchase 
Craft stick  $0.25     

 
Rubber band  $0.15     
 
Two feet of string  $0.75     

 
One foot of masking tape  $0.50     

 
Coffee filter  $0.25     

 
Cotton ball  $0.15     

 
Tissue  $0.15     

 
              Total Cost:   

 
 

Show your work here or on the back of this handout: 
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The l<nJghfs Before ChrJsfmas: Tesf and Improve Yaur DevJce 

If ls finally +1nw -fo -Jes+ your device. 

I) Did your device keep +he presen+s froM be1n9 dal'Y\Oqecl or +he cracker fro"' brealcin9? Wrtfe 
a sen-fence or +wo abou+ why your device did or did nof-keep +he cracker froM brealcJng. 

2) Wrtfe a sen-fence or +wo abou+ how you will IMprove your device. 

_________________________________________________ 

_________________________________________________ 

_________________________________________________ 

_________________________________________________ 

_________________________________________________ 

_________________________________________________ 

_________________________________________________ 

_________________________________________________ 

_________________________________________________ 

_________________________________________________ 

The Knights Before Christmas: Test and Improve Your Device  

It is finally time to test your device.  
 
1) Did your device keep the presents from being damaged or the cracker from breaking? Write 

a sentence or two about why your device did or did not keep the cracker from breaking. 
 

 

 

 

 

 

2) Write a sentence or two about how you will improve your device. 
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