
Tim Bell 

1 

 

		

�
��

�	

�	
��
�

�

 
�

�

 

		

�
��

�	

�	
��
�

 

		

�
��

�	

�	
��
�

 

		

�
��

�	

�	
��
�

 

 

		

�
��

�	

�	
��
�

 

		

�
��

�	

�	
��
� λ? 

Digital Technologies:
The big picture – Unplugged! 

"M3	1IPP�

A4MZI8WM:?	SJ	2E4:I8FY8?�

2L8MW:GLY8GL�	�I=	DIEPE4H�

Polls 
§  "LSYKL:W	EFSY:	4I=	

GY88MGYPY3�

§  �IZIP	SJ	GS4JMHI4GI�

§  �IZIP	SJ	:IEGLM4K�

the key ideas that 
students should 
encounter in their 
science education to 
enable them to 
understand, enjoy and 
marvel at the natural 
world 

§  :S	8IWTS4H	:S	W:YHI4:WA	TI8GIT:MS4W	SJ	
WGMI4GI	EW	E	J8EK3I4:IH	GSPPIG:MS4	SJ	JEG:W	
E4H	:LIS8MIW	SJ	PM::PI	8IPIZE4GI	:S	:LI3�	�

§  LIPT	W:YHI4:W	:S	I>TPEM4	:LM4KW	:LI?	JM4H	
M3TS8:E4:	�

§  FEWMW	JS8	WIPIG:MS4	J8S3	:LI	I4S83SYW	8E4KI	SJ	
TSWWMFPI	GY88MGYPY3	GS4:I4:	�

§  M4JS83	:LI	HIZIPST3I4:	SJ	GY88MGYPY3	
J8E3I=S81W	FYMP:	S4	T8SK8IWWMS4	:S=E8HW	FMK	
MHIEW	�

Big ideas in science 
1. All matter in the Universe is made of very small particles 

2. Objects can affect other objects at a distance 

3. Changing the movement of an object requires a net force to be 
acting on it 

4. The total amount of energy in the universe is always the same but 
can be transferred from one energy store to another during an event 

5. The composition of the earth and its atmosphere, and the processes
occurring within them, shape the earth's surface and its climate 

6. Our solar system is a very small part of one of billions of galaxies in 
the universe 

7. Organisms are organised on a cellular basis and have a finite life 
span 

8. Organisms require a supply of energy and materials for which they 
often depend on, or compete with, other organisms 

9. Genetic information is passed down from one generation of 
organisms to another 

10. The diversity of organisms, living and extinct, is the result of 
evolution 

the key ideas that 
students should 
encounter in their 
computing education to 
enable them to 
understand, enjoy and 

marvel at the digital 
world 
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§  2�!2	(�	��

§   S@4E4	=S81WLST�

§  4>TI8:	JS8Y3	 73�5��

§  BM !24	(�	��
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Curriculum designers 
§  9I4W	6EPPI4FEGLI8�

§   EYP	"?3E44�

§  03M8E3	CILYHEM�

§  88E	3MI:LIP3�

§  9Y8EN	78S31SZMa�
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The big ideas in CS/CT 
	� 3E:E	MW	8IT8IWI4:IH	M4	HMKM:EP	JS83	S4	E	GS3TY:I8��

(� 0PKS8M:L3W	M4:I8EG:	=M:L	HE:E	:S	WSPZI	GS3TY:E:MS4EP	T8SFPI3W��

)� "LI	TI8JS83E4GI	SJ	EPKS8M:L3W	GE4	FI	3SHIPPIH	E4H	IZEPYE:IH��

�� !S3I	GS3TY:E:MS4EP	T8SFPI3W	GE44S:	FI	WSPZIH	F?	EPKS8M:L3W��

�  8SK8E3W	I>T8IWW	EPKS8M:L3W	E4H	HE:E	M4	E	JS83	:LE:	GE4	FI	
M3TPI3I4:IH	S4	E	GS3TY:I8��

,� 2S3TY:M4K	W?W:I3W	E8I	HIWMK4IH	F?	LY3E4W	:S	WI8ZI	LY3E4	4IIHW��

�� 2S3TY:M4K	W?W:I3W	G8IE:I	ZM8:YEP	8IT8IWI4:E:MS4W	SJ	4E:Y8EP	E4H	
E8:MJMGMEP	TLI4S3I4E��

.�  8S:IG:M4K	HE:E	E4H	W?W:I3	8IWSY8GIW	MW	G8M:MGEP	M4	GS3TY:M4K	W?W:I3W��

/� "M3I	HITI4HI4:	STI8E:MS4W	M4	GS3TY:M4K	W?W:I3W	3YW:	FI	
GSS8HM4E:IH��

	�� 8S:SGSPW	JEGMPM:E:I	GS33Y4MGE:MS4	FI:=II4	GS3TY:M4K	W?W:I3W��
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Data
on a computer 

 is represented in digital form�

0    1 
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Poll: Where are you at with binary 
representation? 
§  Confident with how it works 

§  Kind of get it 

§  Have dabbled 

§  Don’t understand it 

§  Never heard of it 
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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 
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Binary cards 

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=5&start=BBBBB 

Chat: do you want the 16 card? 

Binary cards 

http://csunplugged.org/binary-numbers/ 
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Letters using digits 
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Algorithms
to solve computational problems 

 interact with data �
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Algorithms
to solve computational problems 

 interact with data �

120+32+42 
3 

Algorithms
to solve computational problems 

 interact with data 

 

		

�
��

�	

�	
��
�

Add 1 
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https://www.youtube.com/watch?v=iDVH3oCTc2c 

The
can be modelled and evaluated 

 performance of algorithms �
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The
can be modelled and evaluated 

 performance of algorithms �

http://csunplugged.org/sorting-algorithms/ 
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Some computational problems 
cannot be solved by algorithms 

�
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Some computational problems 
cannot be solved by algorithms 

Proof  That Computers Can't Do Everything  
(The Halting Problem) 

�

https://www.youtube.com/watch?v=92WHN-pAFCs 
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§   PYKKM4K	M:	M4�

 

		

Programs
in a form that can be implemented on a computer. 

 express algorithms and data �

 

	

!IUYI4GI�	WIPIG:MS4�	M:I8E:MS4�
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Programs
in a form that can be implemented on a computer. 

 express algorithms and data �
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Alan Turing 

ive.org/viewer/?id=521&title=4, Public Domain, https://commons.wikimedia.org/w/index.php?curid=22828488 http://www.turingarch
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Computing systems are designed by 
humans to serve human needs 
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Computing systems are designed by 
humans to serve human needs 

�

https://www.youtube.com/watch?v=q_R9wQY4G5I 
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http://techblog.nz/689-TheITGirls 

Diversity B broadening participation 

au.tv.yahoo.com/sunrise/video/watch/21339850/blind-genius-building-apps-for-
google/ 

http://
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Computing systems create 
of natural and artificial phenomena 

virtual representations �

https://www.kiwinet.org.nz/images/success-stories/AugmentedReality.jpg 
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Protecting
is critical in computing systems. 

 data and system resources �

https://blogs.technet.microsoft.com/seanearp/
2007/08/01/layers-defense-in-depth-part-1/ 
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Time dependent operations 
in computing systems must be coordinated �
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Protocols
between computing systems 

 facilitate communication �
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The big ideas 
	� 3E:E	MW	8IT8IWI4:IH	M4	HMKM:EP	JS83	S4	E	GS3TY:I8��

(� 0PKS8M:L3W	M4:I8EG:	=M:L	HE:E	:S	WSPZI	GS3TY:E:MS4EP	T8SFPI3W��

)� "LI	TI8JS83E4GI	SJ	EPKS8M:L3W	GE4	FI	3SHIPPIH	E4H	IZEPYE:IH��

�� !S3I	GS3TY:E:MS4EP	T8SFPI3W	GE44S:	FI	WSPZIH	F?	EPKS8M:L3W��

�  8SK8E3W	I>T8IWW	EPKS8M:L3W	E4H	HE:E	M4	E	JS83	:LE:	GE4	FI	
M3TPI3I4:IH	S4	E	GS3TY:I8��

,� 2S3TY:M4K	W?W:I3W	E8I	HIWMK4IH	F?	LY3E4W	:S	WI8ZI	LY3E4	4IIHW��

�� 2S3TY:M4K	W?W:I3W	G8IE:I	ZM8:YEP	8IT8IWI4:E:MS4W	SJ	4E:Y8EP	E4H	
E8:MJMGMEP	TLI4S3I4E��

.�  8S:IG:M4K	HE:E	E4H	W?W:I3	8IWSY8GIW	MW	G8M:MGEP	M4	GS3TY:M4K	W?W:I3W��

/� "M3I	HITI4HI4:	STI8E:MS4W	M4	GS3TY:M4K	W?W:I3W	3YW:	FI	
GSS8HM4E:IH��

	�� 8S:SGSPW	JEGMPM:E:I	GS33Y4MGE:MS4	FI:=II4	GS3TY:M4K	W?W:I3W��
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Computational thinking 
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“The greatest tragedy I know of is 
that so many young people never 
discover what they really want to 
do.” 

Edna Kerr 
(quoted by Dale Carnegie) 

 

Digital technologies is about… people 
§  2S33Y4MGE:MS4�

§  84JS83E:MS4�
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§   8MZEG?�
www.orionhealth.com 

ta. 

§  !EJI:?�

§  !SPZM4K	8IEP	T8SFPI3W�

§  2E8II8W�

He a�ha te mea nui ki t�nei ao? M�ku e ki atu. He tangata, he tangata, he tanga

www.youtube.com/watch?v=cdgQpa1pUUE 
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csfieldguide.org.nz 
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Video about the big picture: 
https://goo.gl/84QlrQ

 

 

tim.bell@canterbury.ac.nz 


