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Computer Science... 

what's the big idea?
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Photo: Roy Sinclair

http://welcomeaboard.co.nz/blog/quaint-grocery-returns/



B
ig

 i
d

e
a

s
 i
n
 C

S

Example: Giving change

$75 change?
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Automated change

http://www.stuff.co.nz/the-press/technology/the-box/the-

ball/297404/Scan-pack-and-pay
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Computer science is as 

much about programming

as astronomy is about 

telescopesò
Mike Fellows
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Output

Teletypewriter, by Arnold Reinhold - Own work, CC BY-SA 3.0, 

https://commons.wikimedia.org/w/index.php?curid=31105488
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Using iterationé
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Thereôs no single correct answeré
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Structure of Digital Technologies

digital device

data

algorithm

program

application

human

infrastructure
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Your digital day

ÁShopping

ÁFinance

ÁTransport

ÁEntertainment

ÁPrivacy/security

ÁFitness
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the key ideas that students 

should encounter in their 

science education to 

enable them to understand, 

enjoy and marvel at the 

natural world
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Áto respond to studentsô perceptions of science 

as a fragmented collection of facts and 

theories of little relevance to them, 

Áhelp students to explain things they find 

important 

Ábasis for selection from the enormous range of 

possible curriculum content 

Áinform the development of curriculum 

frameworks built on progression towards big 

ideas 
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the key ideas that students 

should encounter in their 

computing education to 

enable them to understand, 

enjoy and marvel at the 

digital world

http://www.cosc.canterbury.ac.nz/research/RG/CSE/big-ideas/

https://goo.gl/mWXchU

http://www.cosc.canterbury.ac.nz/research/RG/CSE/big-ideas/
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The big ideas in CS/CT
1. Data is represented in digital form on a computer.

2. Algorithms interact with data to solve computational problems.

3. The performance of algorithms can be modelled and evaluated.

4. Some computational problems cannot be solved by algorithms.

5. Programs express algorithms and data in a form that can be 

implemented on a computer.

6. Computing systems are designed by humans to serve human needs.

7. Computing systems create virtual representations of natural and 

artificial phenomena.

8. Protecting data and system resources is critical in computing systems.

9. Time dependent operations in computing systems must be 

coordinated.

10.Protocols facilitate communication between computing systems.

http://www.cosc.canterbury.ac.nz/research/RG/CSE/big-ideas/
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Data is represented in digital form
on a computer
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Itôs all digital!
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Digital technologies?
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Digital technologies?
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Digital technologies?

http://csfieldguide.org.nz/en/chapters/data-representation.html

http://csfieldguide.org.nz/en/chapters/data-representation.html
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Cone cells in the fovea

By Mark Fairchild, CC BY-SA 3.0, 

https://commons.wikimedia.org/w/index.p

hp?curid=32075732
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Cone cells in the fovea

By Mark Fairchild, CC BY-SA 3.0, 

https://commons.wikimedia.org/w/index.p

hp?curid=32075732
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Binary cards

http://csfieldguide.org.nz/en/interactives/binary-cards/index.html?digits=5&start=BBBBB

http://csfieldguide.org.nz/en/interactives/binary-cards/index.html?digits=5&start=BBBBB
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Binary cards

http://csfieldguide.org.nz/en/interactives/binary-cards/index.html?digits=10&start=BBBBB&offset=-5



B
ig

 i
d

e
a

s
 i
n
 C

S

Binary cards

http://csunplugged.org/binary-numbers/

http://csunplugged.org/binary-numbers/
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Letters using digits
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Unplugged: Modem

http://csunplugged.org/modems-unplugged-2/
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Algorithms interact with data 
to solve computational problems
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Algorithms interact with data 
to solve computational problems
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Algorithms interact with data 
to solve computational problems

120+32+42

3
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Edge detection
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Canny Unplugged

http://csunplugged.mines.edu/
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Algorithms interact with data 
to solve computational problems

Add 1
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Example: Giving change

$75 change?
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The performance of algorithms 
can be modelled and evaluated

https://www.youtube.com/watch?v=iDVH3oCTc2c

https://www.youtube.com/watch?v=iDVH3oCTc2c
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CSFG searching
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Searching
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Searching Phone Book

Á512 pages

256 pages, 

128 pages, 

64, 32, 16, 8, 4, 2, 1 

9 rips

Á1024 pages

512 pages, 

256 pages, 

128, 64, 32, 16, 8, 4, 2, 1 

10 rips
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5000 pages

ÁWikipedia featured 

articles

Á2500 pages, 

Á 1250 pages,

Á 625 pages é 

Á (13 rips)

Rob Matthews

http://www.geek.com/geek-cetera/0-01-of-wikipedia-turned-into-5000-

page-book-1336419/
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1,000,000 pages

Á500,000,  

250,000é

é  1953,

976 

(10 rips)

Á20 rips total

Pedia Press

http://hexus.net/business/news/internet/66305-wikipedia-encyclopaedia-

become-million-page-book/
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1,000,000,000 pages

50 km long

25km,

12.5km

6.25 km

Total?

30 rips
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1,000,000,000,000 pages

50,000 km long

Rips needed?

40 rips total
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Telogis routing
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Some computational problems 

cannot be solved by algorithms
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Eco maps
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Hamina, Finland
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Environmental impact

ÁSpeed of algorithm

ÁStructure of data

ÁAlgorithms to optimise 

fuel consumption


