
Lockdown: 
Laser Lab 



Driving Question: 
How might you create a security system 
using mirrors, prisms, laser beams and 
the properties of polygons? 	
  	
  	
   

Design Brief: 
There are valuables hidden in the center 
of the vault.  To keep them safe from 
marauding villains, we must create a maze 
of deadly lasers using mirrors and the 
laws of reflection and diffraction.  The 
team who designs the safest, most secure 
vault will win the challenge and keep 
their bounty! 

Students watched a montage of the 
biggest, the baddest, and the 
sneakiest break-in scenes from 
modern cinema, noting all of the 
ways would-be thieves out-smart 
security systems. 

Alpha Activity: 



In	
  order	
  to	
  create	
  an	
  effective	
  security	
  barrier,	
  students	
  
had	
  to	
  first	
  know	
  the	
  laws	
  of	
  reflection	
  and	
  diffraction	
  as	
  
well	
  as	
  geometric	
  patterns,	
  properties,	
  and	
  equations.	
  	
  	
  
Example	
  Activities:	
  
1.  Vocabulary	
  Builder	
  (Scientific	
  Laws	
  and	
  Geometry	
  

Concepts)	
  
2.  Supplementary	
  Angles	
  	
  
3.  Law	
  of	
  Reflection	
  Lab	
  
4.  Law	
  of	
  Diffraction	
  Lab	
  
Once	
  students	
  demonstrated	
  competence	
  in	
  the	
  
mathematical	
  concepts	
  and	
  scientific	
  laws,	
  they	
  were	
  
required	
  to	
  apply	
  their	
  knowledge	
  to	
  creating	
  an	
  intricate	
  
security	
  system	
  utilizing	
  mirrors	
  and	
  only	
  one	
  fixed	
  laser	
  
beam.	
  	
  

Gather: What do I need to know? 

Before	
  blueprinting	
  their	
  designs,	
  the	
  students	
  needed	
  to	
  
determine	
  what	
  elements	
  were	
  critical	
  to	
  a	
  good	
  security	
  
system.	
  	
  Is	
  it	
  intersecting	
  lasers?	
  	
  Multiple	
  layers	
  of	
  lasers?	
  	
  
Each	
  team	
  drew	
  on	
  their	
  prior	
  knowledge	
  and	
  security	
  
systems	
  viewed	
  in	
  the	
  entry	
  event.	
  	
  After	
  a	
  brainstorming	
  
session,	
  the	
  best	
  ideas	
  were	
  harvested	
  and	
  it	
  was	
  time	
  for	
  
students	
  to	
  start	
  prototyping.	
  

Glean: What is my focus? 

Using	
  graph	
  paper,	
  rulers,	
  T-­‐squares,	
  and	
  all	
  of	
  the	
  mathematical	
  
and	
  scientific	
  principles	
  at	
  their	
  disposal,	
  students	
  mapped	
  out	
  their	
  
best	
  security	
  systems.	
  	
  Each	
  team	
  was	
  required	
  to	
  present	
  their	
  
designs	
  to	
  the	
  instructors	
  for	
  approval.	
  	
  Then	
  it	
  was	
  time	
  to	
  test.	
  

Generate: What are the possible solutions? 



Gauge: How can I build and test my ideas? 
Each	
  team	
  was	
  required	
  to	
  test	
  their	
  design	
  in	
  a	
  controlled	
  scale	
  
model	
  “vault”	
  that	
  contained	
  real	
  mirrors	
  and	
  a	
  fixed	
  laser	
  beam.	
  	
  
Using	
  extended	
  exposure	
  methods,	
  each	
  team’s	
  security	
  system	
  
was	
  photographed	
  for	
  examination.	
  	
  Each	
  team	
  presented	
  their	
  
security	
  system	
  to	
  the	
  group,	
  and	
  the	
  team	
  with	
  the	
  most	
  elaborate	
  
theft-­‐deterring	
  design	
  took	
  their	
  security	
  system	
  full	
  scale.	
  

The	
  winning	
  team	
  was	
  charged	
  with	
  the	
  task	
  of	
  protecting	
  the	
  
valuables	
  during	
  an	
  exhibition	
  of	
  learning.	
  	
  A	
  full	
  scale	
  vault	
  (a	
  
classroom)	
  contained	
  a	
  prism	
  directly	
  in	
  the	
  center.	
  	
  Using	
  string	
  
and	
  large	
  mirrors,	
  the	
  security	
  system	
  was	
  reconstructed	
  full	
  scale.	
  	
  
Students	
  and	
  visitors	
  were	
  welcomed	
  to	
  try	
  and	
  steal	
  the	
  treasure…	
  
At	
  their	
  own	
  risk!	
  

GO!: No more questions!  Time to GO! 

Duration: Approximately Two Weeks 
Grade Level: High School (9-12) 
Primary Subject Areas:  

•  Physical Science  
•  Math I 

Content Focus:  
•  Electromagnetic Waves 
•  Laws of Refraction 
•  Laws of Reflection 
•  Laws of Diffraction 
•  Supplementary Angles 
•  Polygons 

Design Challenge: At a Glance 


