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Where technology is 
changing at an 
incredible pace

We live in a fast 
changing world



December 23, 1834
Charles Babbage and the birth 
of the analytical engine

Top 25 days in 
computing history -179



October 22, 1925
The transistor is patented

-88

The Times | June 1, 1954 

“The use of transistors 
in the ordinary radio 

set is probably still far 
off.”

~1019

transistors 
produced in 

2003 

Top 25 days in 
computing history



February 14, 1946
ENIAC, the first 

electronic 
computer

is unveiled

-67
It was estimated to have performed 
more calculations in a decade than the 
whole human race had managed before 
it.

Top 25 days in 
computing history



September 4, 1956
The launch of the 
IBM 305 RAMAC

-57
The one-ton machine 
could store a little less 
than 5MB of information.

USB stick – 5,000 x

Top 25 days in 
computing history



October 29, 1969
The origin of the Internet

-44Top 25 days in 
computing history



November 1971
The first e-mail is sent

-42The First Email Computer
http://openmap.bbn.com/~tomlinso/ray/ka10.html

Top 25 days in 
computing history



April 16, 1977
Apple II – the first home 
computer

-36Top 25 days in 
computing history



April 3, 1981
The first portable computer

August 12, 1981
IBM launches the “PC”

-32Top 25 days in 
computing history



November 13, 1990
Tim Berners-Lee creates the first 
web page and the WWW

-23Top 25 days in 
computing history



March 14, 1993
Mosaic, the first Web Browser

-20Top 25 days in 
computing history



May 11, 1997
IBM’s Deep Blue defeated Garry Kasparov 

-16Top 25 days in 
computing history



September 7, 1998
Google founded

-15Top 25 days in 
computing history



• 4 166 252 
articles in 
English

January 15, 1999
The first open source online 
encyclopaedia

-14



June 1, 1999
Shawn Fanning created Napster and 
changed the music industry

-14Top 25 days in 
computing history



• Two new members 
every second

• 175+ million users 
(Aug 2012)

May 5, 2003
A social networking site for 
professional people

-10



• 42 million video 
streams every 
hour

• 4 billion+ views 
per day

• 800m unique 
users pm

February 14, 2005
YouTube is introduced

-8



• With over 500 million 
registered users, 
Twitter has become a 
global communication 
force.

• 400+ million tweets 
per day (July 2012)

March 21, 2006
The beginnings of micro blogging

-7



Source: http://www.kenburbary.com/2011/03/facebook-

demographics-revisited-2011-statistics-2/

• 1 billion+ active users 
who spend 20 billion 
minutes per day

• Used by 1 out of every 
12 people

• 425M+ access via cell 
phone

http://www.digitalbuzzblog.com/facebook-
statistics-stats-facts-2012/

September 26, 2006
Facebook was opened to everyone older than 13

If Facebook were a country, 
it would be the 3rd largest 

in the world (between India 
and the USA)

-7



June 29, 2007
Apple launches the iPhone

-6Top 25 days in 
computing history



April 15, 2010
Apple launches the iPad 

-3



March 13, 2012
Encyclopedia Britannica 

stops print edition 
after 244 years 

-1



We are living
in exponential times

Pero Lučin, 2012



An information overload!
The number of web pages is doubling 

exponentially (3 times a year)

Every day: 
 3 mil new web pages
 10 bil instant messages
 19 bil e-mail messages

80% web sites that will 
exist in a year (from 
now) – do not exist.
Pero Lučin, 2012



To cope adaptation
is needed



Adaptation is essential for survival

It is not the strongest 
of the species that 
survive, nor the most 
intelligent, but the one 
most responsive to 
change.

- Charles Darwin



“We shape our tools and afterwards
our tools shape us”

Marshall McLuhan (1911-1980)

Teemu Arina, 2008



Contextus = connected or weaved together

• Homo habilis → Homo sapiens: Brain size increases physically
• Homo sapiens → Homo contextus: Brain size increases 

virtually
• Connected human escaping the physical limitations through 

connectivity with modern network technologies and distributed 
cognition

From Homo Sapiens to Homo Contextus



• Electricity and light: mechanical age 
extended our bodies.

• Electronic age will extend our nervous 
system

• Connectivity focus: focusing on diversity of 
connections to people who use tools to extend 
their mind (cognitive capabilities) = 
prosthesis of thinking

• "In the electric age we wear all mankind as 
our skin“ – Marshall McLuhan

Homo Contextus



The rise of networked individuals

Adapted from Barry Wellman, University of Toronto, 2011 

In a world of connectedness



‘Digital natives are always connected’ - Prensky

Source: http://www.prensky.com



Neuroplasticity
Human brain in the digital era



The lifelong ability of 
the brain to reorganise 
its structure and
functions (neural 
pathways) based on 
new experiences 
(learning). 

How The Brain Rewires Itself
Friday, Jan. 19, 2007

Neuroplasticity

Goldsmith, 1998; Lučin, 2012



• Synaptic pruning: deleting old 
connections & creating new ones

• Learning: Formation of new 
connections. Changes in the internal 
structure of the existing synapses.

• Like sand on a beach, the brain bears 
the footprints of the decisions we 
have made, the skills we have 
learned, the actions we have taken 
(Neurologist Arne May, University of Regensburg)

Neuroplasticity



Exposure to digital media

Thanks to electronic 
devices, we can channel 
more information in an 
afternoon than was stored 
in the complete Library of 
Alexandria, the famous 
library of the ancient world.



Functional MRI brain scans show how searching the Internet 
dramatically engages brain neural networks (in red). The image 
on the left displays brain activity while reading a book; the image 
on the right displays activity while engaging in an Internet search. 
(Credit: Image courtesy of University of California - Los Angeles)

Searching the Internet dramatically 
engages brain neural networks

ScienceDaily (Oct. 15, 2008)



The Web is "rewiring our brains"

Our brains are modified by our 
behaviour. 

The wired society we are living 
in now is changing in important 
ways the way our brains work 
and are connected, compared 
with somebody 200 years ago.

Strayer, 2010



Is the impact of the digital era 
good or bad?





The shallows

There is a dark side –
the Internet is 
teaching us to stop 
thinking!

Nicolas Carr



“The Web’s dominant 
behaviors – search 
and browsing results, 
skimming, jumping, 
multi-tasking amidst 
distractions – make 
our brains less able to 
concentrate.”

Nicholas Carr





"I can't get my students to read 
whole books anymore.“

Duke University Professor Katherine Hayles about
her literary students, 2008.



Multi-
tasking

Best et al.,(2010) reported 
media multi-tasking of 
undergrads for an average of 
10.06 hours a day, 
commonly listening to 
music, watching tv, and 
using on-line chat /text 
messaging while performing 
other tasks.



Multi-tasking 2.0



Facts about the brain and computer 
use…….

• Multitasking is not only unproductive it’s impossible 
( Medina, 2008) – brain can only attend to one thing 
at a time.

• State of ‘continuous partial attention’ (Stone, 2007) 
– desire to be busy and in demand – the task is not 
the goal but to be connected.

• Excessive connected increases release of cortisol and 
adrenalin.

• Initially improved memory, but will it last?



Mosher, D. (June 17, 2011). High wired: Does addictive internet use restructure the brain? Scientific American, 
http://www.scientificamerican.com/article.cfm?id=does-addictive-internet-use-restructure-brain&page=2

Neurological changes?
• MRI scans showed gray matter changes in the 

brain: dorsolateral prefrontal cortex, rostral 
anterior cingulate cortex, supplementary motor 
area, and parts of the cerebellum with shrinkage 
as much as 10-20%.

• What it means: impaired short-term memory and 
decision-making abilities, reduced inhibition of 
inappropriate behaviour, & diminished goal 
orientation.

• These impairments may also interfere with 
insight, awareness of consequences, and judgment 
to reduce internet use

• Limitations: small study, correlational study



But, the fears are not new…



The Dangers of Writing
Socrates discussing writing in 
Plato’s Phaedrus in 370 BC:

“Those who acquire it will cease 
to exercise their memory and 
become forgetful; they will rely 
on writing to bring things into 
their remembrance by external 
signs instead of on their own 
internal resources.”



The Scourge of the Newspaper
• The 18th century was replete with worries about the 

impact of the printing press and newspapers.

• Eisenstein (2005) notes that print took over from the 
pulpit as the major source of news.

• Sermons were a group activity, but newspaper were 
an individual activity. Readers had a “sullen 
silence”.

“While the orators of Rome and 
Athens were in the midst of people 
assembled, men of letters are in the 
midst of a dispersed people”
Guillaume-Chrétien de Lamoignon de 
Malesherbes (1775)



Study Insanity

Pritchard (1837) A Treatise on Insanity and Other Disorders Affecting the Mind



The School Book Horror
Duffy (1968) describes the outcry caused by the 
newly widespread schools damaging the mind and 
bodies of young children.

Foolish parents were immolating thousands of 
children under the assumption that education was 

“solely a matter of books and school-rooms.” “Under 
such delusion,” the author asserted, “they exhaust the 
children’s brains and nervous systems with complex 

and multiple studies, and ruin their bodies by 
protracted imprisonment.”

The Sanitarian, 1873



• At this point technology of 
industrialised society was specifically 
cited as causing mental illness.

• Neurologists George Beard and Silas 
Weir Mitchell described the nervous 
disorder ‘neurasthenia’…

• …caused by the “whirl of the 
railway, the pelting of telegrams, the 
strife of business, the hunger for 
riches, the lust of vulgar minds for 
coarse and instant pleasures”

Industrial Neurasthenia



Heidegger’s comments on type-
writing

The typewriter tears writing from the essential realm of 
the hand, i.e. the realm of the word. The word itself 
turns into something “typed”. […] Mechanical writing 
deprives the hand of its rank in the realm of the written 
word and degrades the word to a means of 
communication. In addition, mechanical writing 
provides “this advantage”, that it conceals the 
handwriting and thereby the character. The typewriter 
makes everyone look the same

- mechanization of writing = writing by default, no real (proper) writing
- such an improper use → cultural crisis (standardization of human existence



Radio was considered a risk because it took children 
away from books, study and affected their minds.

The Radio Risk

“For many hours each day the youngsters 
gather round the radio…  So enthralled 
are they that they have developed the 
habit of dividing attention between the 
humdrum preparation of their school 
assignments and the compelling 
excitement of the loudspeaker…

They gulp their meals in order not to miss the day’s 
instalment… At night the children often lie awake in bed 
restless and fearful…” The Gramophone, 1936



Television was similarly condemned for its impact on 
mind and social function.

The Curse of Television

“Opponents voiced concerns about 
how television might hurt radio, 
conversation, reading, and the patterns 
of family living and result in the 
further vulgarization of American 
culture. 

Similar to concerns about previous media technology, 
accusations that television was a prime mover in 
juvenile misconduct and delinquency soon followed.”

Wartella and Jennings (2000)



Neither are many of the claims 
scientifically proven…



Games Damage Teen Brains

• The claim: video games under-use and hence ‘damage’ 
the frontal lobes compared to mental arithmetic.

• Based on a statement by Ryuta Kawashima at a 
conference organised by a commercial tuition company.

• No published study. No evidence presented.

• Now promotes Nintendo’s Brain Age.



Email Damages IQ

• The claim: email reduces IQ by 10 points.

• Based on a press release from Hewlett Packard, and 
an unpublished study by psychologist Glenn Wilson.

• People doing an IQ test did worse when made to 
respond to emails during the assessment.



Facebook Impairs Relationships

• The claim: social networking damages relationships.

• Based on the opinion of psychiatrist Himanshu Tyagi
at a conference.

• No published study, no evidence presented.

• In fact, Facebook users are found to have higher 
levels of ‘social capital’ (Ellison et al., 2007)



The claim

Digital technology scare stories: ‘damages the 
mind’ and ‘impairs relationships’:

» Digital technology is distracting and 
affecting our ability to concentrate, think 
deeply or creatively.

» Digital technology isolates us and impairs 
‘genuine’ human contact.



The claim unproven
This is a popular theme for in-depth articles in big 
name publications:

» The Atlantic “Is Google Making Us Stupid?”, 
July 2008

» New York Magazine “In Defense of 
Distraction”, May 2009.

» The Times “Warning: Brain overload”, June 
2009

These articles all have one thing in common: none 
cite a single study on digital technology and cognitive 
function.



Digital Tech and Poor Attention
• We use digital technology differently to print.

• But there is currently no evidence that it affects our 
capacity to think deeply or concentrate.

• The only evidence that computer use affects 
attention has found better levels of selective and 
spatial attention in video gamers:

» Intervention studies (Green and Bavelier, 2003; 
Feng et al., 2007)

»Comparing gamers vs non-gamers (Green and 
Bavelier, 2006; Castel et al., 2005)



Distraction and Creativity
•Many studies to show that digital distraction reduces 
task efficiency – i.e. distraction is distracting.

•But existing lab studies show that distraction 
increases creativity (Dijksterhuis and Meurs, 2006; 
Zhong et al., 2008).

•Furthermore, there is evidence that distraction 
improves complex decision making (Dijksterhuis et 
al., 2006)

•Although this may be dependent on how the task is 
approached (Lassiter et al., 2009)



Social Networking and Isolation
• So far, studies on social networking suggest that it 

generally has a positive effect on social function. 
e.g.

• Students typically use Facebook to enhance 
‘offline’ relationships not replace them (Lampe 
et al., 2006)

• Facebook associated with greater ‘social capital’, 
most benefits in low self-esteem / life 
satisfaction users (Ellison et al., 2007)

• MySpace blogging is associated with greater 
social integration and friendship satisfaction 
(Baker and More, 2008)



Are the changes good or bad?

The bottom line is, the brain is wired to adapt. 
There’s no question that rewiring goes on all the 

time. But it is too early to say whether the changes 
caused by technology are materially different from 

others in the past. 

– Steven Yantis, professor of brain sciences at Johns Hopkins 
University





The Positive Side

• Instead of devoting brain power to 
memorization and the retention of 
information, we can use it for analysis 
and creative uses of information.

• We become better evaluators of 
information.



The Positive Side (continued)

• The Internet model of linking and cross-
referencing helps us connect disciplines 
and solve problems in interdisciplinary 
ways.

• It “shrinks” our world and connects us. 
We can find people who have the 
answers or perspectives we need much 
more easily and directly.



More Positives
Children who use the Internet show gains in 
cognitive abilities such as memory, spatial and 
logical problem solving, critical thinking, 
concentration, abstraction and comprehension.

Through the use of the Internet, children’s 
language and literacy development is often 
promoted, allowing for greater gains in verbal and 
nonverbal skills.

http://www.verdick.org/child-development-and-the-internet/child-dev-pos



The new generation
is different



Schools were constructed for the needs 
of industrial civilization



While today schools should train 
learners for life in global society

Schools and teachers should adapt to the needs of 
new generations of people

Lučin, 2012



• Flexibility of content
• Flexibility of learning 

models  
• Flexibility of time and 

space
• Flexibility of goals and 

assessment
• Flexibility of learning 

networks

Flexibility is needed

Veen (2006) - Net Generation Learning - Delft University of Technology



The Greatest single determinant in 
healthy neurological development is 
that of a positive loving relationship 

with parents and/or primary caregivers

”It is not the brains that matter most, but that 
which guides them”

Fyodor Dostoyevsky (1821 – 1881)

Conclusion



My name is John 
and I am a 
Teacher

Teacher’s Anonymous



Questions?Questions?

When’s lunch? 

Lfourie@uwc.ac.zaLfourie@uwc.ac.za


