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ABSTRACT
This study identifies our transition between mediums, from paper 
based reading such as books to screen based reading on the Internet. 
This transition has resulted in a change in the way we think and 
process information and this paper examines this aspect in light of 
information retrieval. A vital part of this argument is understanding 
new research which suggests that our brains plasticity allows us to 
acclimatise to physical changes in our environment. The findings 
suggest that a lack of identifying and understanding this 
monumental change in our technological habits has resulted in our 
inability to understand how to fully utilise the opportunities that we 
have readily available.  
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1.  INTRODUCTION
 “We seem to have arrived, as McLuhan said we would, at 
an important juncture in our intellectual and cultural history, a 
moment of transition between two very different modes of 
thinking.” 
(Carr 18).

This quote is from Nicholas Carr’s book, The Shallows (2010). Carr 
is an American author whose work covers technology, business and 
culture. In his book he discusses his experience with the Internet in 
the last 10 years and explains how it appears to have changed the 
way his brain receives information. He identifies that now he will 
find his mind wondering off from what he should be focusing on 
and argues that it is his obsession and reliance on the Internet that 
has caused this change. He states that the net is a tool which houses 
an abundance of information but because of its infrastructure we 
find ourselves intercepting small pieces of information which are 
often not thoroughly developed. It is this concept that he ultimately 
argues is the result of us living in ‘the shallows’ of the medium.

Despite being published five years ago, Carr’s discussion of our 
online behaviour is becoming increasingly more relevant to 
examine in light of eLearning and the way web based information 
retrieval is becoming an integral part of our learning experience. In 
2015 the Internet is at the hub of everything digital, and our 
interaction and practice of information retrieval is colossal – we are 
just blindly unaware of its potential. Neil Selwyn, a Professor in the 
Faculty of Education at Monash University and a researcher in the 
field of education and technology exemplifies the influence of the 
Internet when he says that 

 “people’s lives are saturated so thoroughly with digital 
technology that the once obvious distinction between either being 
online or offline now fails to do justice to a situation where the 
Internet is implicitly always on.” (Selwyn 196).

Furthermore he advocates the Internet’s role within education, 
even likening them both based on the fact that both are concerned 
with information exchange, communication, and the creation of 
knowledge. 

We are amid an era of change where we are experiencing a shift 
from paper to screen technologies, and with that comes a 
radicalising overhaul of thinking that has fundamental 
differences. Essentially we are moving away from chronological 
and linear thinking and towards receiving constant, immediate 
information from multiple channels. At present we are failing to 
capitalise on the potential that presents itself and instead, 
developing behaviour with severe implications in relation to the 
way we intercept information and learn.

This paper will examine this change and discuss the 
repercussions of our current online behaviour and how these 
changing modes of thinking are developing into practises which 
arguably may have unintended consequences. This will be 
achieved by introducing Vannevar Bush’s concept of the 
‘Memex’ and tracing how his vision has materialised into the 
web through the works of Ted Nelson and Tim Burners-Lee. This 
will provide the grounds to understand the context of this subject 
before identifying that we are in an environment where the 
democracy of content and self-publishing has developed a 
metaphorical filter where we are unaware of how to harness the 
possibilities the Internet facilitates. It will also examine our 
reliance on search engines and our demand for immediate 
information along with a poor understanding of how to decipher 
what is and is not credible before looking at how formal 
education is effecting the limitations of our online behaviour. 

2.  A TRANSITION IN MODES OF 
THINKING
In his essay, As We May Think (1945) Vannevar Bush states that 
society has invented products which enhance the physicality of 
man but little that has helped increase the intelligence of 
humankind. He states that the human mind works by association, 
however he highlights a significant problem. He argues that the 
brain can process information but recalling it becomes extremely 
difficult and far less proficient when it is not revisited frequently. 
Bush states that we can extend our record of knowledge but we 
cannot consult it and therefore in many ways it becomes 
redundant. It is this problem Bush argues that stops us from 
significantly developing our collective intelligence.



Bush then continues to talk about methods of information retrieval 
and states that typically artificial systems of indexing recall data 
alphabetically or numerically. This is a problem as the human mind 
operates by association of thought and so there are long gaps 
between finding what information is required. What he envisaged 
was a device that operated as the title suggests, ‘As we may think’.
Bush hypothesised a mechanised device which he called the 
‘Memex’ that could store information and would have an infinite 
memory to be able to call upon any information it stores at any 
time. It would allow the user to make trails and links between 
information to create a compilation of associated material from 
books, journals, records and communications. All of this 
information would be recallable by its associated links, created by 
the user.

Ted Nelson, a pioneer in information technology created Project 
Xanadu (1960) which developed on the notion of Bush’s ideas 15 
years prior. Nelson who coined the term ‘Hypertext’ proposed a 
philosophy of data retrieval where users could create documents 
that coherently embedded other sources that it was referring to. 
Nelson wanted a system where individuals could access a rich 
library of seamless information in a virtual map that was forever 
connected, irrespective of software change. Nelson has argued that 
the World Wide Web as a hypertext is too shallow and that Project 
Xanadu has always focused on the idea of creating a far superior, 
deeper system of knowledge. One that facilitates greater 
exploitation in terms of its usability as a hypertext and its ability to 
provide a deep, developed, reliable and easily accessible data 
retrieval system that is built on coherence. Nelson emphasizes 
Project Xanadu’s vison by making a comparison to existing 
software, stating that, 

 “Others imitate paper (Word, Acrobat) and the constant 
3D world we live in (“Virtual Reality”). Our system instead tries to 
create documents better than paper in a space better than reality.” 
(Nelson, T., Smith, R A 2011).

Here Nelson discusses how the purpose of hypertexts were to 
facilitate what paper could not; connections, trails of linked 
information, space limitation, inflexibility, a lack of 
interconnection and presentation, and Project Xanadu achieves this 
notion more so than existing systems. 

Ultimately Project Xanadu failed at the success of Tim 
Burners-Lee’s World Wide Web, which it shares many resemblances 
by no coincidence. However Project Xanadu still exists, albeit on a 
smaller scale than what Nelson envisaged and despite its failure to 
achieve its full ambition, the idea itself is very influential to this 
study and understanding Carr’s argument in greater context.

Arguably, Bush’s concept eventually materialised into the World 
Wide Web and its current state is what Nichols Carr so passionately 
questions. Carr states how important the Internet is to him and how 
his life essentially revolves around this newfound medium; whether 
it be for professional assistance, for his own pursuit of enjoyment or 
even trivial activity, citing common tasks such as paying bills, 
following headlines and Facebook updates or just skimming 
between links. It is here Carr makes a strong statement which sets 
up for his forthcoming argument. He argues that the advantages of 
having immediate access to information at our fingertips are 
numerous, however our activity is followed with repercussions. 

Carr effectively embeds his argument in the supporting context of 
Marshall McLuhan (1964) by giving the reader an insight into his 
ideas which supports what relevance this will have to the 
proceeding argument. He is very precise with his examination of 
McLuhan’s concept, highlighting how media are not just channels 

of information; they provide the content of thought, but they also 
format the process of thought. McLuhan stated that each 
medium, independent of the content it mediates, has its own 
effects which are its unique message. The message of any 
medium or technology is the change of scale or pattern that it 
introduces into human affairs. What McLuhan writes about is 
now extremely relevant to the Internet. “The medium is the 
message” because it is the “medium that shapes and controls the 
scale and form of human association and action.” (McLuhan 9).

Carr argues that the Internet is having detrimental effects on his 
mind and his ability to think, learn, understand and intercept and 
process information. Furthermore he claims that this feeling 
extends to when he is away from the computer; it has changed his 
cognitive behaviour even away from the screen. He believes that 
his profound use of the Internet has reprogrammed the way his 
brain works. 

At this point it is very useful to introduce Susan Greenfield who 
is a neuroscientist and also a member in The House of Lords. Her 
study focuses on the way technology is having an impact on the 
human mind and states that the brain is susceptible to acclimatise 
to its environment. With the environment so drastically changing 
by technology, this causes unprecedented effects to the 
development of our brains (2014). Whilst Greenfield has 
received widespread criticism for her failure to provide solid 
scientific evidence to support her claims, the significance of her 
argument is very valid to this study. 

Having said this, Greenfield’s argument is supported by other 
authors and academics, most notably perhaps in this instance by 
Mark Prensky who is an author and public speaker on learning 
and education. Prensky argues that as a result of the Internet’s 
influence, individuals think and process information with 
fundamental difference to their predecessors. He further contends 
that because of our differing experiences and as a result of how 
newer generations have grown up it is very likely that their brains 
are physically different. Prensky is a well-respected figure in his 
field and his paper, Digital Natives, Digital Immigrants (2001) 
provides a very valuable insight into this debate and therefore it 
will be further discussed.

This notion of thinking and mind adaption is extremely important 
to look at in correspondence with Bush’s ‘Memex’, especially 
when considering that thinking processes are in part the product 
of interaction with an environment. Bush’s study highlighted that 
cataloguing systems such as the Dewey Decimal System are not 
organised ‘As we may think’ and so he envisaged a way for 
machine to operate as our minds do, by association. As 
previously stated, his vision has arguably materialised into the 
World Wide Web. The importance of highlighting this again is 
that it allows us to understand Carr’s arguments in a new light. 
Carr’s experience responds to Bush’s vision, where it could be 
said that ‘As we may think’ has transitioned to ‘As we have come 
to think’. McLuhan stated that we shape our tools, and thereafter 
our tools shape us (1960 xxi). Given this and based on what has 
been discussed so far the question begs, does Bush’s vison have 
unintended consequences; have we got to a point where no longer 
does machine work as we think, but rather we think as machine 
works?

Of course before making an argument to condemn one side of 
this question we need to look in finer detail at the juncture we 
find ourselves at; the same one McLuhan said we would arrive at. 
The moment of transition between two very different modes of 
thinking. In its simplest form, this transition is a process or 
negotiation in which we are trading away our linear process of 
thinking for the ubiquitous riches of the Internet. 
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 “Calm, focused, undistracted, the linear mind is being 
pushed aside by a new kind of mind that wants and needs to take in 
and dole out information in short, disjointed, often overlapping 
bursts—the faster, the better” (Carr 18).

Its influence is paramount, its use is unprecedented. We have 
embraced the Internet’s swift method of intercepting and dispensing 
information and left behind what has become its predecessor, linear 
and chronological thinking. For centuries prior we have partaken in 
interaction where trivial, non extranoematic activity occurs. This is 
because our reading activity required much simpler interaction 
where we navigated left to right, page to page in a linear fashion, 
and such reading became a model of mind; a model of thinking. 

However we now find ourselves in an environment where this 
activity has become to a certain extent, redundant. This is because 
reading online requires its users to interact with content in a manner 
where time and effort is invested, in such a way where they create 
their own meaning and participatory reading experience. Books 
have no element of ergodicity whereas a hypertext can be explored 
via multiple avenues at different points and times. Ergodicity, or 
ergodic literature is a term coined by Espen Aarseth (1997) and is 
concerned with the notion that non-trivial effort is required for the 
reader to traverse the text, as the reader must constantly make 
decisions about the way in which they navigate and interact with the 
material they are reading (or using).

However with this comes consequences. What once appeared 
natural to us, traversing through pages and pages of books with 
ease, immersing ourselves in the text and most importantly 
processing the information is slowly as argued before, being traded 
away. Now we are more prone to loosely skipping from link to link, 
page to page, intercepting small pieces of information which are 
often not thoroughly developed as a result of our lack of 
concentration that occurs when online. 

What has to be taken into account however is the opportunities the 
Internet presents. In comparison, paper based reading and 
information retrieval are limited by geographical location and 
therefore by access. Furthermore the fidelity and fecundity are both 
severely limited in comparison to online material. 

When we consult the Internet however we are greeted by a medium 
which knows no boundaries, both physically and virtually. We have 
access to a multitude of content with immediate effect and more 
information than we have ever had. Furthermore, we have contact 
with information which is also liberating, created and shared from 
the grassroots which gives us a far wider selection and a richer pool 
of information. Henry Jenkins, a professor in communications at 
MIT who coined the term ‘Participatory Cultures’ states that 

 “We are in a moment of time in which an explosion of 
new media technologies has made it very easy for everyday people 
to take media in their own hands, to create, to share or to express 
themselves through every possible media channel.” 
(Jenkins n.d 0.07 -0.20). 

We have access to a medium which supports a new culture of 
interaction by a means of learning which is centred on bottom up 
principles of collaboration, exploration and innovation. Effort is 
required on behalf of the user to navigate their experience, but what 
comes with this is a strong sense of empowerment and agency. Of 
course agency is subjective to each individual and in many ways it 
could be argued that this sense of agency limits its users to 
understand the extensive opportunities that the Internet can 
facilitate. Combine this with the liberal nature of the Internet and it 
is plausible to see where the limitations arise.

3.  DEMOCRACY IN THE AGE OF 
PARTICIPATORY CULTURE
As earlier stated, in the Internet we have access to a medium 
which supports interaction by a means of learning which is 
centred on bottom up principles of collaboration, exploration and 
innovation. User generated content, or participatory culture now 
forms a very influential part of our online experience in terms of 
learning and information retrieval. The Internet hosts an 
abundance of content that is created by the mass and this is 
becoming increasingly important to consider in relation to 
information retrieval in the online age. Prior to digital media’s 
prominence, information was generally created and distributed by 
a small volume of contributors. On one hand this material is 
reliable and authoritative. However it is also very limited in both 
its content and means of distribution.

Whereas in our current state we have immediate access to a 
colossal amount of information. This is facilitated by the 
development of converging culture and that our means of 
sourcing information are far more efficient. With paper based 
reading we had to go to the medium, now the medium not only 
comes to us, but is simply, always on us; it has become an 
extension to our bodies in the form of tablets and smartphones 
and our central nervous system in terms of ideas, knowledge and 
memory.

The underlying message that McLuhan proposes in his book, 
Understanding Media 1964 is that media are extensions of 
ourselves. “It is the persistent theme of this book that all 
technologies are extensions of our physical and nervous systems 
to increase power and speed”. (McLuhan 90). From the premise 
that media are extensions of some physical, social, psychological, 
or intellectual function of ourselves, flows all of McLuhan’s 
ideas. The phone extends our voice, television extends our eyes 
and ears, tools extend our hands. However recent extensions via 
electronic technology elevate the process of technological 
extension to a new level of significance: “Whereas all previous 
technology had, in effect, extended some part of our bodies, 
electricity may be said to have outered the central nervous system 
itself, including the brain” (McLuhan 247).

Returning to content, we have access to more information than 
we have ever had. Of course its reliability is something which is 
essential to question. Andrew Keen who is a British author 
argues against the up rise of this radicalising culture.  His book 
The Cult of the Amateur (2008) is a provocative polemic that 
provides a cynical view on user generated content, participatory 
culture and the unconstrained standards of online publishing. The 
Cult of the Amateur is an attack on the utopians of Web 2.0 and 
the activity that comes with it. Keen argues that the infinite 
content that fills up Wikipedia and blogs is just an endless digital 
forest of mediocrity which, unrestrained by professional 
standards or editorial filters can alter public debate and 
manipulate public opinion. 

Keen very strongly condemns Wikipedia and he argues that the 
mass collaborated community is full of entries that are not edited 
for accuracy and reliability. Keen claims that “We tend to think 
of truth as something that resides in the world” and that our 
perception of truth and fact is based on “consensus” (Keen 44). 
Whilst he makes a very valid point here, he is tackling the issue 
from a very extreme point of view. Admittedly there is a lot of 
content which is questionable in its factual reliance. However as 
Robert D. Finn., et.al (2011) argue in their paper, much of 
Wikipedia’s content is in fact peer reviewed and is written in an 
accessible manner. Furthermore it is important to note that 
Wikipedia is not the only source for information and whilst it  
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BBC (2011) provides a very insightful report on the behavioural 
patterns of the ‘Google generation’ on the Internet with a strong 
value of originality in terms of their findings. The article is 
embedded in well-developed experiments with the BBC which 
put forth trustworthy and reliable results where they found that 
despite an increase in accessibility to superior information 
technology, the information literacy of younger people (the 
Google generation) has failed to improve. Also the speed of 
searching resulted in less time spent evaluating and creating 
relevance with a lower regard to accuracy and reliability. The 
paper also found that younger people have a poorer 
understanding of their information needs and therefore struggle 
to develop effective approaches to research.

may have questionable content it excels in the ability to provide 
data with great efficiency, arguably more so than another platform. 
Continuing on from this point, it is essential to recognise that 
individuals have a high regard for simplicity and efficiency and so 
the ability to receive large amounts of information very quickly 
ranks above whether it is the result of a collaborative process or not. 
Wikipedia as a concept is the simplest and most efficient database 
available and it works extremely well at providing users with a 
virtual community where information and knowledge can be not 
only created, but shared. This notion is extremely important. 
Traditional methods of information retrieval for the most part were 
singular and restrained by each individual, whereas the Internet 
encourages mass collaboration and because of that we have the 
ability to enhance our knowledge. 

Wikipedia provides a simple framework for capturing and sharing 
data and that idea is extremely powerful. As mentioned before, 
Wikipedia is a platform which promotes immediateness, efficiency 
and variation. To suggest that Wikipedia should be the end point for 
an individual’s journey of accumulated knowledge would be naïve. 
However Wikipedia excels extremely well in providing an initial 
start to that journey. Within 10 minutes a reader could have read a 
2000 word article (based on a very modest 200 words per minute 
reading rate) on a completely new subject and have a very good 
overview.

Jean Lave and Etienne Wenger’s concept of ‘Legitimate Peripheral 
Participation (LPP) (1991) suggests that when an individual enters 
new communities of practice they tend to acquire knowledge via 
relatively simple tasks to gain a wide breadth and overview. ‘LPP’ 
suggests that reading is the most common type of activity that a new 
comer is likely to undertake. According to Judd Antin and Coye 
Cheshire (2010 2), over time individuals become more engaged and 
have a greater desire to obtain complex and developed knowledge 
through interactive engagement and collaboration and Wikipedia is 
a very effective gateway in this situation. Wikipedia is essential to 
the process of community engagement because it provides 
newcomers with a role in the larger system, and access to processes, 
products, and knowledge associated with full participation. 

When discussing user generated content in relation to learning and 
information retrieval it would also be very useful to consider blogs 
in a similar light.  It is widely speculated that blogs confuse popular 
opinion and are a poor source of information because of a lack of 
authority, reliability and accuracy. In many instances this is a valid 
hypothesis. However there are plenty of blogs which are very well 
researched, written and presented; ones which provide sharp, 
developed and trustworthy information with truthful and insightful 
opinion. Also it is important to highlight that blogs allow for 
democratic and opinionated writing and so this factor should be 
taken into account. Of course this is not an excuse for unreliable 
data but it does mean that blogs should be contested and questioned. 
None the less they provide readers with new and fresh ideas, ones 
with diversity and in some respects, ideas that could not be provided 
elsewhere. Like Wikipedia, blogs have become infinite that they 
bring about a haze between what is right and wrong, true or false, 
real and imaginary. 

This is of course a great issue in relation to online learning. The 
Internet provides us with many opportunities to learn and retrieve 
information, and forms of user generated content are avenues that 
should not be ignored. As argued above they hold great value in 
ways which other sources cannot match. What needs to be 
understood is how to handle this material. 

In reference to our ability to look for credible information and the 
skill to decipher what is relevant and reliable, David Nicholas et.al’s 
paper, Google Generation II: web behaviour experiments with the 

3.  CONTENDING THE PHYSICAL 
CHANGE AND OUR NEED FOR 
IMMEDIATENESS
Having initially recognised the transition we are making between 
paper and screen mediums, it is essential to make direct         
comparisons in terms of the physical change and the                   
repercussions of on and offline reading. This will inform a 
greater understanding of the debate in order to further discuss the 
opportunities and limitations of our immersion into online 
interaction. 

To make sense of this we can branch out and look at digital 
reading through screens. Whilst we have experienced a surge in 
this activity in the last 5 years through eBook readers, digital 
reading has examples dating back to the early 1990’s. Peter 
James, a British author in crime fiction published his thriller, 
Host on floppy disks in 1993 and it was labelled as the "world's 
first electronic novel". Host has since been accepted into the 
Science Museum's collection as one of the earliest examples of 
this media. Despite its merit, it is not the first eBook. This 
accolade is largely debated. Project Gutenberg was founded in 
1971 and is a voluntary project which was devised to digitize and 
archive material in order to provide free electronic books. When 
we look at the development of digital media we often discover its 
roots in early projects that in some way made significant 
contributions. It is important to highlight that like many media, 
eBooks have long existed in early formats. Despite this, it is only 
recently that eBook readers have been sold in mass production 
and even more recently that the majority of reading takes place 
on the screen. 

A recently published article in the Scientific American, The 
Reading Brain in the Digital Age: The Science of Paper versus 
Screens by Ferris Jabr (2013) gives a thorough and well 
supported insight into the research that suggests reading on paper 
has numerous advantages over tablets and e readers despite their 
increasing popularity.

Jabr explains that in the last 30 years, research has concluded that 
people read slower, with lower accuracy and comprehension on 
screen than paper based mediums. He also states that it is 
common opinion that individuals prefer paper when reading 
intensively. It is understandable to see why this activity would 
generate common agreement; paper suffices for singular, 
chronological reading and as he goes on to say later, many people 
miss the physical properties and experiences of reading a hard 
cover book. However I think it should be made aware that screen 
based reading offers greater affordances and its opportunities 
allow for a seamless and fluid navigation through various sources 
as opposed to just one or a few like paper offers and this is a 
hugely important factor.
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Xanadu allowed for unbreakable links, quotations and excerpts 
frictionlessly linked together and connected to original 
documents, two way links and side by side comparisons to 
connected documents as well as new changes that could be made 
by authors without breaking links 
(http://xanadu.com/xuTheModel/).

Having said this, we still have the means to access a huge wealth 
of knowledge that through hyperlinks gives us the opportunity to 
digest vast strings of information with immediate effect. 
However immediateness in the online age comes with 
consequences.

No longer do we have to make conscious effort to find out what 
we want. We do not need to remember information or make a 
huge effort for a multitude of tasks now we can easily experience 
a strong sense of agency using online tools. The Internet has 
become a primary form of external memory that is outside of our 
mind and we simply call upon this medium to get what it is we 
require. As McLuhan argued, all previous technology had, in 
effect, extended some part of our bodies. New electrical 
technologies may have altered the central nervous system itself, 
including the brain to a new level of significance.

The notion of online access has become an external system of 
memory fuelled by an urge to acquire information with 
immediate effect. We are a species whose internal coding has 
developed the ability to find out how to get information merely to 
find answers, not for the purpose of the content. The ability to 
instantly recover the precise information we need dramatically 
reduces our need to ‘work’ for the information we require. Bush 
argued that by having the ability to store, track and recall 
information we could dramatically improve and develop our 
current knowledge and understanding which would allow us to 
progress with great efficiency. However in some respect the 
ability to recall this information results in us developing 
behaviour which has a negative impact on our cognitive ability.

We have acclimatised to a situation where we naturally turn to 
search engines to answer any query we may have. Of course this 
is extremely beneficial and convenient, not to mention it 
undoubtedly provides us with an opportunity to develop our 
collective intelligence. However what it also does is take away 
from the need and the desire to think about things. Using the 
Internet to source our answer has become a natural reaction, but 
we are developing an ability to learn how to find answers rather 
than the answer itself. We are beginning to lose sight of the line 
which separates where our brains end and the Internet begins. As 
Susan Greenfield has pointed out, amongst others, we are 
beginning to change how we behave in reference to 
information; we outsource our memory by becoming inclined to 
remember how to access the information rather than the
information itself. Again, is this an unintended consequence that 
has arisen from Bush’s ‘Memex’?

Evidence indicates that screen based reading fails to recreate certain 
experiences of reading on paper that many people miss. This 
however is quite misguided in the sense that eReaders and screen 
based reading does not need to re-create the physicalities of a book 
and the pleasure it creates. This is a new medium that offers 
different advantages – most notably convenience, cost reduction and 
accessibility. Therefore to some degree it is almost pointless to 
make these judgements based off of nostalgia. Yes, books offer a 
differing experience but no one is taking away that opportunity, it is 
merely enhanced by the choice of a new medium. 

“Compared with paper, screens may also drain more of our mental 
resources while we are reading and make it a little harder to 
remember what we read when we are done.” (Jabr). Furthermore he 
states that many people approach computers and tablets with less 
emphasis on learning in comparison to paper. These are very 
important and valid points when comparing both mediums. In 
response to the last argument it is very easy to appreciate this fact 
given the broad range of entertaining facilities provided by 
computers and tablets. In reference to the quote, he discusses the 
physical and mental impact that screens have, labelling them 
demanding. He states that paper reflects ambient light whereas 
screens shine bright light into the readers eyes and this can cause 
strain, headaches and a loss of concentration. 

We can return to Carr’s argument and use the above information to 
help understand the issues he was discussing in terms of 
concentration and comprehension. Carr claims that his cognitive 
ability to intercept material from the Internet has decreased 
dramatically in comparison to reading from paper. Of course the 
infrastructure of the Internet is a big factor here but taking into 
account screen reading is also very important.

In response to these issues Val Hooper and Channa Herath offer a 
very good insight into the impact the Internet has on our reading 
behaviour In their paper, Is Google Making Us stupid?’ The Impact 
of the Internet on Reading Behaviour (2014). They take into 
account the difference between online and paper based reading 
which is a very intriguing concept when the two are compared. 
Rightfully so, they acknowledge the Internet’s advantages and give 
praise to many factors that are related in this discussion. However 
they do argue that there is a presence of disadvantages with the 
Internet having a negative impact on memory, lack of concentration 
and a lack of comprehension.

They found that the motive for online reading was primarily for 
work and to seek information – at a matter of convenience. 
Furthermore, immediateness was an influential factor which offline 
material could not match. Similarly to Jabr, Hooper and Herath also 
contend that a common pattern occurred that highlighted individuals 
desire to simply ‘browse’ as opposed to get involved with the 
content. They concluded that there are definitive differences 
between online and paper based reading, most notably the results 
show online reading has a negative impact on an individuals 
cognition. Concentration, comprehension, absorption and recall 
rates all showed to be lower when reading online.

Earlier in the paper it was questioned whether these negative issues 
were unintended consequences of Bush’s vision. Although the 
concept of the World Wide Web is the arguably the current reality of 
Bush’s idea of the ‘Memex’, it would seem as though Nelson’s 
Project Xanadu would be more appropriate in light of the problems 
Carr establishes. The basic principal of Project Xanadu is 
fundamental to the way in which we could interact with information 
in a far more developed manner. According to Nelson, today's 
one-way hypertext, the World Wide Web is far too shallow. 

4.  EDUCATION IN THE ONLINE AGE
We identified earlier by discussing David Nicholas et.al’s paper, 
Google Generation II: web behaviour experiments with the BBC 
that despite an increase in accessibility to superior information 
technology, the information literacy of younger people (the 
Google generation) has failed to improve. Whilst this paper is 
making an argument based on a generic Internet user, there is 
most certainly a need to emphasize the issue amongst younger 
individuals. This is because their experiences are shaped so 
thoroughly by digital media and especially the Internet.
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dictates the learning.

The Internet’s opportunities in relation to education are 
highlighted when we consider the surge in Massive Open Online 
courses (MOOC’s). MOOC’s offer the chance for everyone to 
study whether it be for the purposes of increasing ones skillset or 
merely as a trivial interest. All study material is provided online 
and so students are encouraged to interact via social communities 
which really allow individuals to enhance their learning 
experience by sharing and supporting each other. 

Based on what has been discussed so far is evidence to suggest it 
is becoming important to look critically at the outcomes of tasks 
and to adapt those outcomes. We are delving further away from 
requiring an endless accumulation of general knowledge with a 
higher focus on the skills to find those answers and increase 
efficiency and effectiveness. Students should be encouraged to 
add to and modify the content of a course based on the forefront 
of their field and by increasing the use of eLearning facilities, 
students are constantly engaged with the course through their 
smartphones and they are able to capitalise on a dynamic learning 
experience. It is this concept which schools should implement 
into students early education.

Journalist, Vivek Wadhwa (2015) identifies the change in 
education by claiming that 

 “Today, the blackboard has become a whiteboard; 
chalk has become a magic marker; the slates that students used 
have been replaced by notebooks; and classes have sometimes 
gotten smaller.” (Wadhwa). 

However, little else has changed and education does not embrace 
digital technology as it should. While some schools provide 
students with laptops and tablets with teachers using technology 
to direct their teaching, the issue is that they are implementing 
digital devices, but their teaching methods are the same – 
dictating learning.

This does not encourage innovation. It encourages passive and 
repressed activity. The current model of education better reflects 
the needs of a requirement of factory workers that have to 
perform set tasks within set teams and meet set targets. This 
model is outdated and young peoples education should 
encourage self-learning, autonomy and more individual 
responsibility to better equip them for a professional working 
environment where more initiative is required. Current teaching 
encourages its students to follow a set of guidelines which restrict 
their creativity, innovation, communication and problem solving 
skills.

A revolution in education is extremely important; a 
transformation of the way teaching is delivered where we see 
students take more responsibility and individual ownership for 
their own learning. Technology, specifically the Internet can 
transfer more knowledge than a human can. Wadhwa argues that 
if a student prefers reading and lecture based teaching, then 
material could be delivered through ebooks and videos. If the 
student does not perform best to traditional academic methods, 
they can learn through games, puzzles and holographic 
simulations. The teacher should teach their students core values 
such as integrity, teamwork, respect and commitment whilst the 
students themselves take ownership of their education through 
the Internet and technological software and applications.

The fact that technology is being implemented rather than used as 
the primary method of students’ education is a problem. The 
structure of the way education is delivered should be more tuned 

Furthermore, the current generation are the first to grow up in an 
environment where technology is extremely prominent in their lives 
and so this awareness is arguably more important to their interest in 
mind.

Mark Prensky who was discussed earlier identifies that the 
consumption of media has drastically changed with today’s young 
generation. He clearly points out that the current students are the 
first generation to grow up completely immersed in digital 
technology, arguing that it is integral to their lives. As a result of 
this, Prensky recognises significant change and argues that these 
individuals think and process information with fundamental 
difference to their predecessors. He further contends that because of 
their differing experiences and as a result of how they grew up it is 
very likely that their brains are physically different. 

Prensky calls this generation ‘Digital Natives’; native speakers of 
the digital language across a broad platform of different media. He 
continues to argue that natives are more accustomed to new 
technology than older generations who he labels ‘Digital 
Immigrants’. In light of this he claims that education needs to 
account for this change in behaviour and believes that methods of 
teaching do not coincide with what current students would benefit 
most from. By raising awareness and accepting this notion, 
education could be harnessed in such a way that would utilise this 
surge in technological use to have colossal benefits to younger 
generations.  

Of course as we have already established, the Internet is changing 
the way we learn, how we develop an understanding of digesting 
information and creating knowledge. Therefore we need to not only 
embrace this change, but understand it. Capitalising on digital 
media can give us an instant reward; we need to utilise these tools 
that are all harnessed together by the Internet across a wide spread 
of multimedia. Our ambition and desire to learn can and should 
spread further than the classroom, especially when we have such 
liberating opportunities to do so. 

According to Blackboard who are an educational technology 
company, 78% of students say electronics help improve their grades 
and get them more involved and motivated within education. 
(http://www.youtube.com/watch?v=CZ5Vy9BgSeY). This notion of 
motivation and interaction with learning provides evidence to 
strongly suggest that the inclusion of digital technology in the 
education system could have great benefit in terms of the students 
passion, involvement and satisfaction. Their online interaction 
should not be restricted but rather advocated to enable such 
practices to flourish. Failing to do so is wasting a huge opportunity. 

Within education autodidacticism can be a frame for encouraging 
students to take their own initiative to direct their learning. 
Autodidacticism is the act of self-directed learning about a subject 
where the person has received little to no formal education. This 
was a term which was developed centuries ago where education was 
not as common and therefore self-teaching was a more common 
choice to many individuals. Many notable contributions by have 
been made to society by autodidacticists through their own venture 
to enhance their knowledge. This is a concept which if encouraged 
within early teaching can provide students with the tools to help 
capitalise on the opportunities the Internet affords. 

However, this is something which students of higher education find 
themselves practicing, mostly at university where students have 
more independence and responsibility to control their own learning 
experience. Students at school however partake in a curriculum 
which is aimed at a wide group where lessons and content are 
delivered in the same singular method. The teaching is delivered as 
a singular method which does not encourage autonomy but rather 
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to a laissez faire system which enables the student’s choice. It is this 
choice that will prevail and create individuals who possess far 
superior skills. Of course this is not to say students should retain 
complete control over their education, but this notion should be 
slowly implemented from an early age which will encourage an 
education system which is suitable for our current economic state. 

Tools such as discussion forums and cloud services empower a 
learning system which is 24/7 and this surpasses the constrained 
borders of classroom teaching. As well as this, online learning 
provides students with a better ability to evaluate performance via 
assessment tools which are a lacking affordance of classroom 
teaching. Furthermore these are skills which are required in a 
professional environment as we are in a time where the Internet is at 
the centre of entertainment, communication, information and 
commerce. Therefore ensuring that students have the appropriate 
skills to perform tasks in their future is absolutely essential. 

Lastly we found that despite an implementation of technology in 
teaching, the way it is directed remains the same and this fails to 
give students the tools that are required to perform as well as they 
could in a professional environment. Ultimately this is the 
underlying problem of the issue that have been discussed in this 
paper. We are amid a time where the transition is passing and we 
are firmly set in an environment where our society embraces the 
Internet with open arms. However early education does not teach 
in such a way that enables its students to become equipped with 
the understanding of how to utilise the vast opportunities that 
they are immersed within.

The students who were the first generation to grow up in the 
transition have come out the other side having received an 
education which was suited for paper based mediums and so 
arguably they are natives of the digital environment whilst 
lacking the skills they require. This should be the platform for an 
overhaul in the way education is directed to provide students with 
the skills that will prevent them from suffering with the issues 
that have been discussed in the paper. By doing so we will have 
individuals who are far more aware of how to capitalise on what 
the Internet can offer in terms of learning and information 
retrieval. For these aspects the Internet is an extremely powerful 
tool and by effectively utilising it we can take steps towards 
achieving Bush’s vision of really increasing our collective 
intelligence. 

5.  CONCLUSION
At the beginning of this paper we looked at Nicholas Carr’s account 
of his experience with the Internet. Carr argues that the Internet is 
having detrimental effects on his mind and his ability to think, learn, 
understand, intercept and process information. It has changed his 
cognitive behaviour even away from the screen. Carr believes that 
his profound use of the Internet has reprogrammed the way his 
brain works.

Furthermore he claimed that the net is chipping away at his capacity 
to concentrate and excogitate; he explains that he is now 
accustomed to receive and understand information in the way the 
net distributes it – in a quick moving, skimming nature, consuming 
small parts of relevant information. As a result of this we are merely 
capitalising on the surface of the medium as opposed to really 
taking advantage of what it has to offer, and are therefore skimming 
what Carr calls the shallows. 

By examining associated issues with this, and through 
understanding how the Internet is a medium which facilitates a far 
more involved experience of communication and interaction, we 
have been able to see that the Internet is a platform which supports 
an extreme depth of learning opportunities. 

Through looking at elements of participatory culture we have seen 
the variation in material and information that is available in an 
abundance and accessible with immediate effect. Most importantly 
was the diversification and the grassroots approach which allows us 
to expand our cultural understanding by having access to a far 
deeper pool of content than we have ever had prior to our surge in 
online activity. However we recognised that it was of extreme 
importance to understand how to handle these sources and without 
this knowledge, our experience can easily be misshaped and 
negatively affected as a result of an inability to understand the 
implications behind our actions. 

Similarly to this we recognised that our ability to manage our own 
learning online is quite poor; we aren’t aware of the how to take 
advantage of the Internet’s offerings and as a result we are 
experiencing a lack of concentration, comprehension and absorption 
– just as Carr says. Furthermore we rely on search engines to 
provide us with information, and rather than learn new things we 
have an increased tendency to outsource our memory by becoming 
inclined to remember how to access the information rather than the 
information itself.  This is of course a big issue as we are 
developing behaviour online in ways which take shortcuts and fail 
to work ourselves in such a way that the Internet so democratically 
facilitates. 
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