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It is our intellectual 
technologies that have the 
greatest and most lasting 
power over what and how we 
think. They are our most 
intimate tools, the ones we 
use for self-expression, 
for shaping personal and 
public identity, and for 
cultivating relations with 
others 
!
- Nicholas Carr

INTELLECTUAL TECHNOLOGIES



E v e r y i n t e l l e c t u a l 
technology embodies an 
intellectual ethic, a set 
of assumptions about how 
the human mind works or 
should work
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The intellectual ethic of a 
t e c h n o l o g y i s r a r e l y 
r e c o g n i z e d b y i t s 
inventors. They are usually 
so intent on solving a 
particular problem or 
untangling some thorny 
scientific or engineering 
dilemma that they don’t see 
the broader implications of 
their work

INTELLECTUAL TECHNOLOGIES



An intellectual technology 
molds what we see and how 
we see it - and eventually, 
if we use it enough, it 
changes who we are, as 
i n d i v i d u a l s a n d a s a 
society

INTELLECTUAL TECHNOLOGIES



“The effects of technology 
do not occur at the level 
of opinions or concepts,” 
wrote Marshall McLuhan.  
!
R a t h e r , t h e y a l t e r 
“patterns steadily and 
without any resistance.”

INTELLECTUAL TECHNOLOGIES



Intellectual technologies 
work their magic, or their 
mischief, on the nervous 
system

INTELLECTUAL TECHNOLOGIES



Some have made the case for 
w h a t t h e s o c i o l o g i s t 
Thorstein Veblen dubbed 
“technological determinism”  
!
T h e y ’ v e a r g u e d t h a t 
technological progress, 
which they see as an 
autonomous force outside 
man’s control, has been the 
primary factor influencing 
the course of human history

INTELLECTUAL TECHNOLOGIES



“Things are in the saddle / And ride 

mankind”
- Ralph Waldo Emerson
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Neuroplasticity provides 
the missing link to our 
u n d e r s t a n d i n g o f h o w 
information media and other 
intellectual technologies 
h a v e e x e r t e d t h e i r 
i n f l u e n c e o v e r t h e 
development of civilization 
and helped guide, at a 
biological level, the 
h i s t o r y o f h u m a n 
consciousness  

“Things are in the saddle / And ride 

mankind”
- Ralph Waldo Emerson



T o r e a d a l o n g b o o k 
s i l e n t l y r e q u i r e d a n 
ability to concentrate 
intently over a long period 
of time, to “lose oneself” 
in the pages of a book, as 
we now say. Developing such 
mental discipline was not 
easy  

“Things are in the saddle / And ride 

mankind”
- Ralph Waldo Emerson



Psychological Science 
j o u r n a l i n 2 0 0 9 : 
researchers used brain 
scans to examine what 
happens inside people’s 
heads as they read fiction.  

“Things
mankind

- Ralph Waldo Emerson



They found that “readers 
mentally simulate each new 
situation in a narrative. 
Details about actions and 
sensation are captured from 
the text and integrated 
with personal knowledge 
from past experiences  

“Things
mankind

- Ralph Waldo Emerson



The brain regions that are 
activated often “mirror 
those involved when people 
p e r f o r m , i m a g i n e , o r 
observe similar real-world 
activities.” 

“Things
mankind

- Ralph Waldo Emerson



Deep reading, says the 
study’s lead researcher, 
Nicole Speer, “is by no 
means a passive exercise.”  
!
The reader becomes 
the book  

“Things
mankind

- Ralph Waldo Emerson



In 2008, a research and 
consulting outfit called 
nGenera released a study of 
the effects of Internet use 
on the young. The company 
i n t e r v i e w e d s o m e s i x 
thousand members of what it 
calls “Generation Net” kids 
who have grown up using the 
web  



“Digital Immersion,” wrote 
the lead researcher, “has 
even affected the way they 
absorb information. They 
don’t necessarily read a 
page from left to right and 
from top to bottom. They 
might instead skip around, 
scanning for pertinent 
information of interest.” 



“If we stop exercising our 
mental skills we do not 
just forget them: the brain 
map space for those skills 
is turned over to the 
skills we practice instead” 
!
- Norman Doidge 



T h e p o s s i b i l i t y o f 
intellectual decay is 
i n h e r e n t i n t h e 
malleability of our brains

“If we stop exercising our 
mental skills we do not 
just forget them: the brain 
map space for those skills 
is turned over to the 
skills we practice instead” 
!
- Norman Doidge 



That doesn’t mean that we 
can’t, with concerted 
effort, once again redirect 
our neural signals and 
rebuild the skills we’ve 
lost. What it does mean is 
that the vital paths in our 
brains become the paths of 
least resistance



Most Americans, no matter 
what their age, spend at 
least eight and a half 
hours a day looking at a 
television, a computer 
monitor, or the screen of 
their mobile phone

Vatican Square - 2005 / 2013
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hours!

Most Americans, no matter 
what their age, spend at 
least eight and a half 
hours a day looking at a 
television, a computer 
monitor, or the screen of 
their mobile phone



By 2008, according 
to the U.S. Bureau 
of Labor Statistics, 
the time that the 
average American 
o v e r t h e a g e o f 
fourteen devoted to 
r e a d i n g p r i n t e d 
works had fallen to 
143 minutes a week, 
a drop of eleven 
percent since 2004



Young adults between the 
ages of twenty-five and 
thirty-four, who are among 
the most avid Net users, 
were reading printed works 
for a total of just forty-
nine minutes a week in 
2008, down a precipitous 
twenty-nine percent since 
2004
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The shift from paper to 
screen doesn’t just change 
the way we navigate a piece 
o f w r i t i n g . I t a l s o 
influences the degree of 
attention we devote to it 
and the depth of our 
immersion in it



Whenever we turn 
on our computer, 
we are plunged 
into an “ecosystem 
of interruption 
technologies” !
- Cory Doctorow

The shift from paper to 
screen doesn’t just change 
the way we navigate a piece 
o f w r i t i n g . I t a l s o 
influences the degree of 
attention 
and the 
immersion in it



C O N F E S S I O N S O F 
DIGITAL READER AND 
HISTORIAN DAVID BELL: !



“While the book is well 
written and informative I 
find it remarkably hard to 
concentrate, I scroll back 
and forth, search for key 
words, and interrupt myself 
even more often than usual 
to refill my coffee cup, 
check my e-mail, check the 
news, rearrange files in my 
desk drawer.  
!
Eventually I get through 
the book and am glad to 
have done so. But a week 
later I find it remarkably 
hard to remember what I 
have read.”

C O N F E S S I O N S O F 
DIGITAL READER AND 
HISTORIAN DAVID BELL: !



In 2001, young Japanese 
women began composing 
stories on their mobile 
phones, as strings of text 
messages, and uploading 
them to a Web site, Maho no 
i-rando, where other people 
read and commented on them. 
The stories expanded into 
serialized “cell phone 
n o v e l s , ” a n d t h e i r 
popularity grew. Some of 
the novels found millions 
of readers online.

One of the most popular 
cell phone novelists, a 
twenty-one-year-old goes by 
the name of Rin, explained 
to Onishi why young readers 
are abandoning traditional 
novels: “They don’t read 
works by professional 
writers because their 
sentences are too difficult 
t o u n d e r s t a n d , t h e i r 
e x p r e s s i o n s a r e 
intentionally wordy, and 
t h e s t o r i e s a r e n o t 
familiar to them.” 



The practice of deep 
reading in which the 
quiet was part of the 
meaning, part of the 
mind, will continue 
t o f a d e , i n a l l 
likelihood becoming 
the province of a 
small and dwindling 
elite

One of the most popular 
cell phone novelists, a 
twenty-one-year-old goes by 
the name of Rin, explained 
to Onishi why young readers 
are abandoning traditional 
novels: “They don’t read 
works by professional 
writers because their 
sentences are too difficult 
t o u n d e r s t a n d , t h e i r 
e x p r e s s i o n s a r e 
intentionally wordy, and 
t h e s t o r i e s a r e n o t 
familiar to them.” 



In the choices we have 
made, consciously or not, 
a b o u t h o w w e u s e o u r 
computers, we have rejected 
the intellectual tradition 
of solidarity, single-
minded concentration, the 
e t h i c t h a t t h e b o o k 
bestowed on us. We have 
cast our lot with the 
juggler 
!
It’s possible to think 
deeply while surfing the 
Internet, just as it’s 
possible to think shallowly 
while reading a book, but 
that’s not the type of 
thinking the technology 
encourages and rewards



T h e I n t e r n e t d e l i v e r s 
precisely the kind of 
s e n s o r y a n d c o g n i t i v e 
s t i m u l i - r e p e t i t i v e , 
intensive, interactive, 
addictive - that have been 
shown to result in strong 
and rapid alterations in 
b r a i n c i r c u i t s a n d 
functions



With the exception of 
a l p h a b e t s a n d n u m b e r s 
systems, the Internet will 
be the single most powerful 
mind-altering technology 
that has ever come into 
general use. At the very 
l e a s t , i t ’ s t h e m o s t 
powerful that has come 
along since the book 
!
The Internet commands our 
attention with far greater 
i n s i s t e n c y t h a n o u r 
television or radio or 
morning newspaper ever did

The interactivity of the 
Internet gives us powerful 
new tools for finding 
information, expressing 
ourselves, and conversing 
with others. It also turns 
us into lab rats constantly 
pressing layers to get tiny 
p e l l e t s o f s o c i a l o r 
intellectual nourishments



I n a 2 0 0 5 i n t e r v i e w , 
Michael Merzenich ruminated 
on the Internet’s power to 
cause not just modest 
alterations but fundamental 
changes in our mental 
makeup



T h e I n t e r n e t ’ s  
cacophony of stimuli 
short-circuits both 
c o n s c i o u s a n d 
unconscious thought, 
preventing our minds 
from thinking either 
deeply or creatively
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cacophony of stimuli 
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“The current explosion of 
digital technology not only 
is changing the way we live 
and communicate but is 
rapidly and profoundly 
altering our brains.” The 
daily use of computers, 
s m a r t p h o n e s , s e a r c h 
engines, and other such 
tools “stimulates brain 
c e l l a l t e r a t i o n a n d 
neurotransmitter release, 
gradually strengthening new 
neural pathways in our 
brains while weakening old 
ones” 
!

- Gary Small 
Professor of Psychology 

UCLA

I n a 2 0 0 5 i n t e r v i e w , 
Michael Merzenich ruminated 
on the Internet’s power to 
cause not just modest 
alterations but fundamental 
changes in our mental 
makeup
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It was once assumed that 
long-term memory served 
merely as a big warehouse 
of facts, impressions, and 
events, that it “played 
little part in complex 
cognitive processes such as 
t h i n k i n g a n d p r o b l e m -
solving

LONG TERM 
MEMORY



But brain scientists have 
come to realize that long-
term memory is actually the 
seat of understanding. It 
stores not just facts but 
c o m p l e x c o n c e p t s , o r 
“schemas.” By organizing 
s c a t t e r e d b i t s o f 
information 

LONG TERM 
MEMORY

It was once assumed that 
long-term memory served 
merely as a big warehouse 
of facts, impressions, and 
events, that it “played 
little part in complex 
cognitive processes such as 
t h i n k i n g a n d p r o b l e m -
solving



“Our intellectual prowess 
is derived largely from 
schemas we have acquired 
over long periods of time
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When we read a book, the 
information faucet provides 
a steady drip, which we can 
control by the pace of our 
reading.

Through our single-minded 
concentration on the text, 
we can transfer all or most 
o f t h e i n f o r m a t i o n , 
thimbleful by thimbleful, 
into long-term memory and 
forge the rich associations 
essential to the creation 
of schemas

LONG TERM 
MEMORY



The information flowing 
into our working memory at 
any given moment is called 
our “cognitive load.”

When the load exceeds our 
mind’s ability to store and 
process the information - 
when the water overflows 
the thimble - we’re unable 
to retain the information 
or to draw connections with 
the information already 
stored in our long-term 
memory. We can’t translate 
the new information into 
schemas

LONG TERM 
MEMORY



The influx of competing 
messages that we receive 
whenever we go online not 
only overloads our working 
memory; it makes it much 
harder for our frontal 
lobes to concentrate our 
attention on any one thing. 
The process of memory 
consolidation can’t even 
get started.

W O R K I N G 
MEMORY

And, thanks once again to 
the plasticity of our 
neuronal pathways, the more 
we use the Web, the more we 
train our brain to be 
distracted - to process 
information very quickly 
and very efficiently but 
without sustained attention



Jordan Grafman, head of the 
cognitive neuroscience unit 
at the National Institute 
of Neurological Disorders, 
says “Does optimizing for 
multitasking result in 
better functioning - i.e., 
creativity, inventiveness, 
productiveness? The answer 
is, in more cases than not, 
no.”

W O R K I N G 
MEMORY

!
!
The more you multitask, the 
less deliberate you become, 
he argues, more likely to 
rely on conventional ideas 
and solutions rather than 
c h a l l e n g i n g t h e m w i t h 
original lines of thought



ON 
THE 
OTHER 
HAND 
...

W O R K I N G 
MEMORY



ON 
THE 
OTHER 
HAND 
...

Scott Karp, Bruce Friedman, 
and Phillip Davis - as 
well-educated men with a 
keenness for writing - seem 
fairly sanguine about the 
decay of their faculties 
f o r r e a d i n g s a n d 
concentrating.  
!
All things considered, they 
say, the benefits they get 
from using the Internet - 
quick access to loads of 
i n f o r m a t i o n , p o t e n t 
searching and filtering 
tools, an easy way to share 
their opinions with a small 
but interested audience -  
  
!
!
!
!
make up for the loss of 
their ability to sit still 
and turn the pages of a 
book or a magazine

W O R K I N G 
MEMORY



ON 
THE 
OTHER 
HAND 
...

Friedman notes that he’s 
“never been more creative” 
then he has been recently, 
and he attributes that “to 
the ability to review/scan 
‘tons’ of information on 
the web”

W O R K I N G 
MEMORY



ON 
THE 
OTHER 
HAND 
...

Karp has come to believe 
that reading lots of short, 
linked snippets online is a 
more efficient way to 
e x p a n d h i s m i n d t h a n 
reading “250-page books,” 
though, he says, “we can’t 
y e t r e c o g n i z e t h e 
s u p e r i o r i t y o f t h i s 
networked thinking process 
because we’re measuring it 
against our old linear 
thought process”

“The Internet may have made 
me a less patient reader, 
but I think that in many 
w a y s , i t h a s m a d e m e 
smarter. More connections 
to documents, artifacts, 
and people means more 
external influences on my 
thinking and thus on my 
writing”

W O R K I N G 
MEMORY



As the writer Sam Anderson 
put it in “In Defense of 
D i s t r a c t i o n , ” a 2 0 0 9 
a r t i c l e i n N e w Y o r k 
magazine, “Our jobs depend 
on connectivity” and “our 
pleasure-cycles- no trivial 
matter- are increasingly 
tied to it.” The practical 
benefits of Web use are 
many, which is one of the 
main reasons we spend so 
much time online. “It’s too 
late,” argues Anderson, “to 
just retreat to a quieter 
time.”

W O R K I N G 
MEMORY



In a recent address to a 
group of teachers, Mark 
Federman, an education 
r e s e a r c h e r a t t h e 
University of Toronto, 
argued that literacy, as 
w e ’ v e t r a d i t i o n a l l y 
understood it, “is now 
n o t h i n g b u t a q u a i n t 
notion, an aesthetic form 
that is as irrelevant to 
the real questions and 
issues of pedagogy today as 
is recited poetry- clearly 
not devoid of value, but 
equally no longer the 
s t r u c t u r i n g f o r o u r 
society.”  
!

  
!
The time has come, he said, 
for teachers and students 
a l i k e t o a b a n d o n t h e 
“linear, hierarchical” 
world of the book and enter 
t h e W e b ’ s “ w o r l d o f 
ubiquitous connectivity and 
pervasive proximity”- a 
w o r l d i n w h i c h “ t h e 
greatest skill” involves 
“ d i s c o v e r i n g e m e r g e n t 
meaning among contexts that 
are continually in flux”

W O R K I N G 
MEMORY



Research shows that certain 
c o g n i t i v e s k i l l s a r e 
strengthened, sometimes 
substantially, by our use 
o f c o m p u t e r s a n d t h e 
Internet. These tend to 
involve mental functions 
s u c h a s h a n d - e y e 
c o o r d i n a t i o n , r e f l e x 
r e s p o n s e , a n d t h e 
processing of visual cues

After just ten days of 
playing action games on 
computers, a group of young 
people had significantly 
increased the speed with 
which they could shift 
their visual focus among 
different images and tasks. 
Veteran game players were 
also found to be able to 
identify more items in 
their visual field than 
novices could.  

  
!
The authors of the study 
concluded that “although 
video-game playing may seem 
to be rather mindless, it 
is capable of radically 
altering visual attentional 
processing.”

W O R K I N G 
MEMORY



Our growing use of the Net 
and other screen-based 
technologies has led to the 
“ w i d e s p r e a d a n d 
sophisticated development 
of visual-spatial skills.” 
We can, for example, rotate 
objects in our minds better 
than we used to be able to.

While experimental evidence 
is sparse, it seems only 
logical that Web searching 
and browsing would also 
strengthen brain functions 
related to certain kinds of 
fast-paced problem solving, 
p a r t i c u l a r l y t h o s e 
involving the recognition 
of patterns in a welter of 
data.

W O R K I N G 
MEMORY



The development of a well-
rounded mind requires both 
an ability to find and 
quickly parse a wide range 
o f i n f o r m a t i o n a n d a 
capacity for open-ended 
reflection. There needs to 
be time for efficient data 
collection and time for 
inefficient contemplation, 
time to operate the machine 
and time to sit idly in the 
garden.  
!

  
!
We need to work in Google’s 
“world of numbers,” but we 
also need to be able to 
retreat to Sleepy Hollow. 
The problem today is that 
we’re losing our ability to 
strike a balance between 
those two very different 
states of mind.  

W O R K I N G 
MEMORY




