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Big Ideas g
(abstract version)

1. Computing -> innovation & exploration

2. Abstraction2. Abstraction 

3. Data & Information -> Knowledge

44. Algorithms

5. Programming

6. Systems & automation

7 Computing -> Innovation in other fields7. Computing > Innovation in other fields



Computing is a creative activity 
th t d i ti &that engenders innovation & 
explorationp

Timeline of technology with timeline of 
student families on top of itstudent families on top of it
 Investigation into how new media has 

changed the art world, communication, g
etc.
Data mining 
Wordle
Discussions around the assumptions 

made by artifact designers & artifactmade by artifact designers & artifact 
users



Fractal Art



Wordle.net
US Constitution



Models of Pizza



Abstraction reduces detail 
to solve problems

Models & Simulations
Natural languageNatural language 

processing



Weather modelingg
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Data and information facilitate the 
creation of knowledge

Digitizing data
Excel spreadsheetsExcel spreadsheets



Digitizing Data



Algorithms express solutions to 
computational problems

Create algorithms. Use different 
levels of abstraction
Discussion: what problems are 

computers good at solving? 
What are they bad at solving? y g
What can computers not do?
Compare algorithms for solving 

th blthe same problem 



Imagine you are a judge at an egg 
drop contest…

 Solution 1: Drop the first contraption from 1 inch. If the egg does not break, 
drop it from 2 inches, and then 3 inches, etc., until it breaks. Record the last 
height before the egg breaks.

 Solution 2: Drop the first contraption from 128 inches If the egg does not Solution 2: Drop the first contraption from 128 inches. If the egg does not 
break, drop it from 192 inches, and then 224 inches, etc., increasing the 
height by half of the remaining distance to the top each time. When the first 
contraption breaks, begin dropping the second contraption at a height one 
inch greater than the height from which the first one did not break, working 
your way to the height on which the first contraption broke. (So if the firstyour way to the height on which the first contraption broke. (So if the first 
contraption broke at 224 inches high, you would drop the second contraption 
from 193 inches, then 194 inches, then 195 inches, up to 223 inches.) 
Record the last height at which the egg was successfully dropped before it 
broke.

 Solution 3: Drop the first contraption from 16 inches high If it does not breakSolution 3: Drop the first contraption from 16 inches high. If it does not break, 
drop it from 32 inches, then 48 inches, and so on, increasing by 16 inches 
each time. When the first contraption breaks, begin dropping the second one 
at a height one inch greater than the height from which the first one did not 
break, working your way to the height where the first contraption broke. (So if 
the first contraption broke at 48 inches, drop the second contraption from 33 
inches, then 34 inches, then 35 inches etc. up to 47 inches.) Record the last 
height at which the egg was successfully dropped before it broke.



Programming produces 
computational artifacts

This space intentionally left 
blank



Devices, systems, 
t k t t t ti lnetworks…automate computational 

solutions

Cl d tiCloud computing
Parallelization
How the internet works
Decision trees 



Computing enables innovation in 
other fields

• Big Data
• Bioinformatics & geneBioinformatics & gene 

sequencing
• “You might also like ”You might also like…



R h h tiResearch how computing 
intersects with a field you y
want to study or work on



Conclusion


