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Central Government and local education authorities are placing 
increasing emphasis on the use of screen technology (e.g. computers, 
‘educational’ DVDs) in the classroom, and promoting ‘visual 
literacy’ and ‘media literacy’ as part of the educational curriculum. 
*is trend has been accompanied by assertions that information 
presented by computers and DVDs – especially moving images – is 
more engaging, and thereby engenders greater learning in children 
(Marsh et al., 2005). *ere has been increasing use of the term ‘inter-
active’, which by default gives the impression that existing methods 
of teaching and learning are not, or are less so.

The growing acceptance of screens in education is further 
reflected in statements by the former Department for Children, 
Schools and Families (DCSF), which expressed the view that ‘ 
… mainstream policymakers have – perhaps erroneously – seen 
curriculum subject areas revolving around literacy … ’, and which 
posited ‘ … a curriculum where noun, verb and adjective sit along-
side other types of “grammatical” vocabulary such as pan, zoom and 
edit’ (DCSF, 2008). To give one example, the London Education 

*  *is chapter is an edited and updated version of ‘Does Not Compute’, a Research Paper 
originally commissioned by the Ruskin Mill Educational Trust, Nailsworth, Stroud, 
2008, Copyright © Aric Sigman and Ruskin Mill Educational Trust 2008; and repro-
duced here by kind permission of the Ruskin Mill Educational Trust.
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Authority of Hackney states: ‘Visual images are fast becoming the 
most predominant form of communication, with the ratio of image 
to text increasing’ (London Grid for Learning, 2007). More gener-
ally, schools are increasingly showing animated Hollywood films as 
part of the school day, and referring to this activity with descriptions 
such as ‘Golden Time’.

The trend towards screen technology in education is now being 
directed at children from the age of 22 months. The former DCSF 
referred to children using Information and Communications 
Technology (ICT) as being ‘legal requirements’ for ‘learning and 
development’ (DCSF, 2007). As part of the Early Years Foundation 
Stage (EYFS) introduced in 2008, from the early age of 22 months, 
ICT became formally considered by the Department as a ‘develop-
ment matter’. Children should ‘show an interest in ICT. Seek to 
acquire basic skills in turning on and operating some ICT equip-
ment.’ From 30 months, schools should ‘Draw young children’s 
attention to pieces of ICT apparatus they see or they use with adult 
supervision’.

From 40 months, children should ‘Complete a simple program on 
a computer. Use ICT to perform simple functions such as selecting 
a channel on the TV remote control. Use a mouse and keyboard to 
interact with age-appropriate computer software.’ Teachers should 
‘Teach and encourage children to click on different icons to cause 
things to happen in a computer program. Provide a range of program-
mable toys, as well as equipment involving ICT, such as computers.’ 
(ibid.)

‘Educational’ vs ‘Non-educational’ Screen Time

*ere has been a concerted e+ort to distance and di+erentiate so-called 
‘educational television’ and ‘educational DVDs’ from entertainment 
television and DVDs. A similar distinction is being made between 
‘educational computer games’ and those that are merely entertaining, 
whilst the Internet is increasingly seen as offering phenomenal 
educational benefits to children. The previous British Government 
established the ‘Home Access Task Force’ to provide every child with 
home internet access, and encouraged companies such as BT, Sky, 
Virgin, Microsoft and RM to provide cheaper internet access and 
computer technology (BETT, 2008). Children are certainly enthu-
siastic about this ‘home access’, but not in the way envisaged by the 

Government. A British report describes an enormous increase in 
‘social networking’ sites amongst younger children, which ‘has over-
taken fun (online games) as the main reason to use the Internet, and 
study is now far behind’ (Childwise Monitor, 2008).

‘Quality Time’

*e advocates of introducing young children to screen technology 
contend that it is the ‘quality’ of what the children see on the screen 
– the content – that is critical. It is suggested that provided what the 
young child sees on the screen is ‘educational’ and ‘age-appropriate’, 
there are cognitive and intellectual advantages and educational bene-
fits forthcoming. Moreover, there is an implicit message that not to 
expose young children to this screen material puts them at a devel-
opmental and educational disadvantage. Presumably this is why it is 
currently a legal requirement, as stated in the EYFS.

It is also implied that if children do not ‘get used to’ screen tech-
nology early on, they will in some way be intimidated by it, or be less 
competent at using it later. However, new research has found that 
even Rhesus monkeys are comfortable with, and capable of using, 
the same screen technology that children are exposed to (Deadwyler 
et al., 2008; Tulane University, 2006). Monkeys are even willing to 
forego their food and drink in exchange for the opportunity to look 
at screen images of the dominant, ‘celebrity’ monkeys of their pack. 
The Dallas Zoo reports that their gorillas each have their favourite 
television shows. They all like Disney cartoons; The Little Mermaid, 
The Lion King and Beauty and the Beast are their favourites (Dallas 
Morning News, 2004).

While this trend in introducing screen technology in early years 
education is gathering strength, a growing body of empirical evidence 
– most of it from beyond the domains of media studies, education 
and psychology – is providing a very different account of how expo-
sure to screen technology affects children now and in the long-term 
future (Sigman, 2007, a, b, 2009, 2010). There seems to be a direct 
conflict between the advocates of ICT in early years education, on 
the one hand, and the warnings arising from studies in paediatric 
medicine and biology, on the other.

There are now sound medical reasons for delaying the intro-
duction of technology to children. In August 1999, the American 
Academy of Pediatrics (AAP) issued guidelines recommending that 
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children under the age of two watch no screen entertainment at all 
because television ‘can negatively affect early brain development’. 
They have more recently issued another statement on ‘TV and 
Toddlers’:

It may be tempting to put your infant or toddler in front of 
the television, especially to watch shows created just for children 
under age two. But the American Academy of Pediatrics says: 
Don’t do it! These early years are crucial in a child’s develop-
ment. The Academy is concerned about the impact of television 
programming intended for children younger than age two and 
how it could affect your child’s development.

The US Department of Health and Human Services (2010) has 
announced a ‘national 10-year health promotion and disease preven-
tion objective’, a main aim of which is to

increase the proportion of children aged 0 to 2 years who view no 
television or videos on an average weekday. Increase the propor-
tion of children and adolescents aged 2 years through 12th grade 
[18yrs] who view television, videos, or play video games for no 
more than 2 hours a day.

The Australian Government is now considering a similar 
national policy guideline. And it is highly significant that France’s 
Government has recently banned French channels from airing all TV 
shows – ‘educational’ and otherwise – aimed at children under three 
years of age. It has declared:

Television viewing hurts the development of children under 
three years old and poses a certain number of risks, encour-
aging passivity, slow language acquisition, over-excitedness, 
troubles with sleep and concentration as well as dependence 
on screens … even when it involves channels aimed specifi-
cally at them.

Preschool institutions in Belgium now have similar warnings posted 
on walls.

The Video Deficit

State and private ICT production interests have cultivated a belief 
that almost from birth, so-called ‘age-appropriate, educational’ 
television and DVDs will provide children with cognitive/intel-
lectual advantages, including improved language acquisition. Yet 
studies have found that ‘When learning from videos is assessed in 
comparison to equivalent live presentations, there is usually substan-
tially less learning from videos’ (Anderson and Pempek, 2005). A 
phenomenon called the ‘video de,cit’ is being used to describe the 
observation that toddlers who have no trouble understanding a task 
demonstrated in real life often stumble when the same task is shown 
onscreen. *ey need repeated viewings to learn it. Yet the young chil-
dren’s ‘educational’ television and DVD market has perpetrated the 
view that learning and experiencing via a screen rivals, and often 
exceeds, the process of learning via real-life interactions.

A study of 1–3-year-olds found that even

background TV significantly reduced toy play episode length, as 
well as focused attention during play. Thus, background televi-
sion disrupts very young children’s play behavior even when they 
pay little overt attention to it. These findings have implications 
for subsequent cognitive development. (Schmidt et al., 2008)

Language Acquisition

Screen-based education is found to be less e+ective, and in some 
cases deleterious. For example, despite claims that educational DVDs 
and videos are bene,cial to young children, a study published in the 
medical Journal of Pediatrics found that the use of such productions 
might actually retard their language development (Zimmerman et 
al., 2007a). Furthermore, even ‘educational’ television programmes, 
DVDs and videos showed no positive e+ects on children age 2 and 
under; and there were no bene,ts, whether the children watched 
‘educational’ or ‘non-educational’ media or adult television 
programmes such as ‘*e Simpsons’, ‘Oprah’ and sports program-
ming. Whether parents sat and watched the screen with the children 
also made no di+erence to the outcome. In particular, the researchers 
found that for every hour per day spent watching specially developed 
baby DVDs and videos such as ‘Baby Einstein’ and ‘Brainy Baby’, 
children under16 months understood an average of six to eight fewer 
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words than children who did not watch them. One of the authors 
stated,

The evidence is mounting that they are of no value and may in 
fact be harmful. Given what we now know, I believe the onus 
is on the manufacturers to prove their claims that watching 
these programs can positively impact children’s cognitive 
development. The bottom line is the more a child watches 
baby DVDs and videos the bigger the effect. The amount of 
viewing does matter.

(ibid.)

Disney has now o+ered refunds to parents who bought Baby Einstein 
DVDs (Evans, 2009).

‘Educational’ Computers

Enthusiasm for the advantages o+ered by screen technology is 
more pronounced when considering computer use in schools. Yet 
few people working in education are aware of large, well-controlled 
studies that fail to support this presumption of bene,t. For example, 
a study of 15-year-old students in 31 countries concluded that those 
using computers at school several times a week performed ‘sizeably 
and statistically signi,cantly worse’ in both maths and reading than 
those who used them less often (Fuchs and Woessmann, 2004).

Another study from Duke University involving 150,000 pupils 
aged 10 to 14 compared the same children’s reading and maths scores 
before and after they acquired a home computer. Researchers could 
also compare their scores to those of peers who had always had a home 
computer and to those who never had access to one. They found 
that providing children with regular access to a computer could actu-
ally hinder their reading and maths skills: ‘the introduction of home 
computer technology is associated with statistically significant and 
persistent negative impacts on student math and reading test scores’ 
(Vigdor and Ladd, 2010). Researcher Jacob Vigdor concluded that 
for schools hoping to maximize attainment or reduce the impact 
of socio-economic disparities, ‘a programme of broadening home 
computer access would be counter-productive’.

Malamud and Pop-Eleches (2010) compared the educational 
effects of government-provided home computers on Romanian 

school children, and concluded that children given these home 
computers ‘had significantly lower school grades in Math, English 
and Romanian but significantly higher scores in a test of computer 
skills’.

In a randomized controlled study of 6–9-year-old boys who 
did not have their own computer games, the boys were offered a 
computer-game system and ‘child-appropriate’ games in exchange 
for participating in an ‘ongoing study of child development’. The 
results were unequivocal:

Boys who received the system immediately spent more time 
playing video games and less time engaged in after-school 
academic activities than comparison children. Boys who received 
the system immediately also had lower reading and writing scores 
and greater teacher-reported academic problems at follow up 
than comparison children. … Altogether, our findings suggest 
that video-game ownership may impair academic achievement 
for some boys in a manner that has real-world significance.

(Weis and Cerankosky, 2010)

Adults too have been encouraged to believe that computerized 
mental workouts and ‘brain training devices’ advertized widely will 
improve their general cognitive functioning. With this in mind, a 
study examining this assumption, published in Nature involving 
11,430 subjects, concluded: ‘Computerized mental workouts don’t 
boost mental skills. … There were absolutely no transfer effects from 
the training tasks … [the claims are] completely unsupported.’ As 
is the case with educational software for children, the authors noted 
that for adults, ‘brain training’, or the goal of improved cognitive 
function through the regular use of computerized tests, is a multimil-
lion-pound industry’ (Owen et al., 2010).

The idea that children leaving primary school are becoming more 
and more intelligent and competent is also called into question by 
uncomfortable findings. After examining certain measures of cogni-
tive development, the researchers concluded that, ‘An 11-year-old 
today is performing at the level an 8- or 9-year-old was performing at 
30 years ago … ’. The decline was attributed in part to the growing 
use of computer games. Children, especially boys, are playing more 
in virtual worlds instead of ‘outdoors, with tools and things … ’ 
(Shayer, 2006).
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Redefining ‘Interactive’

A major study, which few in the education ,eld have heard of, by 
London University’s Institute of Education has also raised doubts 
about the growing use of ‘interactive whiteboards’. Moss et al. (2007) 
reported that, ‘Although the newness of the technology was initially 
welcomed by pupils, any boost in motivation seems short-lived. …
Statistical analysis showed no impact on pupil performance in the 
,rst year in which departments were fully equipped.’

Many pupils were relegated to that of ‘spectators’ as teachers 
used this ICT to create faster and more complicated lessons. It was 
reported that some children became distracted by the technology, and 
the pace of some classes slowed as teachers sought to give each child 
‘turns’ at using the board: ‘For instance, the focus on interactivity 
as a technical process can lead to some relatively mundane activities 
being over-valued. … ’; and ‘In lower ability groups it could actually 
slow the pace of whole-class learning as individual pupils took turns 
at the board’.

Larry Cuban, education professor emeritus at Stanford University, 
summarizes the situation:

There is hardly any research that will show clearly that any of 
these machines will improve academic achievement. But the 
value of novelty, that’s highly prized in American society, period. 
And one way schools can say they are ‘innovative’ is to pick up 
the latest device.

(Cuban, 2010)

Brain Function and Computer Use

While playing computer games is thought to be more stimu-
lating than watching television or DVDs, evidence indicates that 
even this so-called ‘interactive media’ is associated with limited 
neurological activity. For example, a study looking at di+erences 
in cerebral blood Aow between children playing computer games 
and children doing very simple repetitive arithmetic adding 
single digit numbers found that computer games only stimulated 
activity in those parts of the brain associated with vision and 
movement, as compared to arithmetic-stimulated brain activity 
(Kawashima et al., 2001). Adding single-digit numbers acti-
vated areas throughout the left and right frontal lobes; playing 

computer games did not. *e ,ndings  were described by the 
World Federation of Neurology as ‘alarming … computer games 
stunted the developing mind. … ’

The frontal lobe is the brain’s executive control system, respon-
sible for planning, organizing and sequencing behaviour for self-
control, moral judgement and attention. The frontal lobe continues 
to develop until the age of about 20. It is imperative that children and 
young adults pursue activities which thicken the fibres connecting 
neurons in this part of the brain, and the more the person is stimu-
lated, the more the fibres will thicken. The study reported by the 
World Federation of Neurology expressed great concern over the way 
in which visual electronic media are affecting children by

… halting the process of frontal lobe development and affecting 
their ability to control potentially antisocial elements of their 
behaviour … the implications are very serious … children should 
also be encouraged to play outside with other children, interact 
and communicate with others as much as possible.

It is suggested that the more work done to thicken the fibres 
connecting the neurons in this part of the brain, the better the child’s 
ability will be to control their behaviour (Kawashima et al., 2001).

As a point of comparison, real-world cognitive demands – espe-
cially early ones – physically improve and enlarge children’s brains. 
For example, a study published in the journal Nature has found that 
learning a second language literally increases the density of a child’s 
grey matter in the left inferior parietal cortex of the brain (Mechelli 
et al., 2004). This part of the child’s brain is active during both 
procedural and declarative learning.

Brain Function and Reading

Reading has been observed to increase brain activity in the left hemi-
sphere and to build the neural mechanisms for better reading, and 
the nature of the words that are read appears to inAuence brain struc-
ture and function. Moreover, reading ,gurative language – sentences 
containing irony or metaphor – produces more brain activity than 
reading factual, literal sentences (Turkeltaub et al., 2003; Eviatar 
and Just, 2006). It is thought that in reading the printed word, the 
medium is secondary: the child is required to analyse and interpret. 
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In contrast, watching a televized account of the same material does 
not place the same cognitive demands upon the child.

Stimulating young children through the early use of screen tech-
nology may therefore have an inhibitory effect on their later ability 
to be engaged by traditional written information as presented 
in books, or by propositional learning through lessons given by 
a teacher in a classroom (Sigman, 2007a). Early introduction to 
screen technology may, in effect, render the real world less arresting 
and compelling.

Screen Viewing Leads to Less Reading

Early exposure to, and increasing time spent watching, screen tech-
nology is strongly linked to a signi,cant continuing decline in time 
spent reading books as a regular pass-time (Childwise Monitor, 
2008). Pre-school children spend three times longer in front of 
a television or computer than they spend reading; and those with 
a screen in their bedroom are less likely to be able to read by age 
6 (Rideout et al., 2003). A comparative study of children in 41 
countries found that England has dropped from 3rd to 19th in 
the international reading literacy league table since 2001 (PIRLS, 
2007; cf. Chapters 16 and 17, this volume). More than a third 
(37 per cent) of 10-year-olds in England play computer games for 
more than three hours a day, the study found – one of the highest 
proportions internationally; and researchers found a link between 
this use of computer games and lower attainment in reading and 
literacy. Interestingly it was the lower achievement of better readers 
that has had the most inAuence on the overall decline. A survey 
by Britain’s National Literacy Trust (2010) found that a third of 
children did not now enjoy reading and found it ‘boring’. And 
less than half of children aged 9–14 read ,ction more than once a 
month; websites were far more popular.

The effects are also found in adults. A quarter of US adults say 
they read no books at all (Associated Press – Ipsos, 2007), while a 
quarter of Britons say they have not read a book in the past year, 
including almost half of males aged between 16 and 24 (Office of 
National Statistics, 2008). The rapid decline in reading has lead to 
the recent ‘million book giveaway’ launched in Britain on ‘World 
Book Night’, intended to entice people to read again.

Educational Achievement

Television viewing amongst children under 3 is found to have ‘delete-
rious e+ects’ on mathematics ability, reading recognition and compre-
hension in later childhood. Along with television viewing displacing 
educational and play activities, this harm may be due to the visual 
and auditory output from the television actually a+ecting the child’s 
rapidly developing brain (Zimmerman and Christakis, 2005). A 
26-year longitudinal study, tracking children from birth, has recently 
concluded that ‘television viewing in childhood and adolescence is 
associated with poor educational achievement by 26 years of age. 
Early exposure to television may have long-lasting adverse conse-
quences for educational achievement and later socioeconomic status 
and well-being.’ *e authors describe a dose–response relationship 
between the amount of television watched and declining educational 
performance, which has ‘biological plausibility’. Signi,cant long-
term e+ects occurred even at so-called modest levels of television 
viewing: between one and two hours per day. *ey also concluded 
that ‘the overall educational value of television viewing was low. … 
*ese ,ndings o+er little support for the hypothesis that a small 
amount of television is bene,cial’ (Hancox et al., 2005).

Canadian researchers conducted a prospective study examining 
weekly hours of television exposure at 29 and 53 months of age 
and later academic, psychosocial and physical well-being at age 10. 
Among the many negative associations identified, they reported that 
adjusting for pre-existing individual and family factors,

every additional hour of television exposure at 29 months corre-
sponded [years later] to 7% and 6% unit decreases in class-
room engagement and math achievement. … Higher levels of 
early childhood television exposure predicted less task-oriented, 
persistent, and autonomous learning behavior in the classroom 
… early childhood television exposure undermines attention … 
early television exposure could eventually foster risk toward a 
more passive rather than active disposition when attending to 
learning situations.

*e authors stated, ‘we might have expected the prospective asso-
ciations to disappear after 5 years. Remarkably, the results suggested 
adverse e+ects despite having a low-risk sample, making the “poten-
tial for harm” public health argument stronger.’ (Pagani et al., 2010)
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Autism

Research from Cornell University strongly suggests that for children 
under 3, screen-viewing may be ‘an important trigger for autism’, the 
incidence of which appears to be increasing. Researchers estimated 
that just under 40 per cent of autism diagnoses studied were linked 
to watching screens below the age of 3 (Waldman et al., 2006). 
While it is not clear how watching screens could trigger autism, it 
is possible that the lack of social interaction could render children 
who are prone to autism more withdrawn. If screen technology is 
involved, the damage must be done early in life, as most cases of 
autism are diagnosed by age three. In discussing the ,ndings, the 
lead researcher commented, ‘we have evidence that is awfully sugges-
tive of a link between watching TV and autism’.

Mechanisms Affecting Learning

If early exposure to screen technology compromises learning, the 
mechanism may be alterations in the child’s developing attentional 
system. A study of 2,500 children (Christakis et al., 2004), published 
in the journal Pediatrics, looked at whether early exposure to televi-
sion during critical periods of synaptic development would be associ-
ated with subsequent attentional problems.

About 5 per cent of children now exhibit the symptoms of ‘atten-
tion deficit hyperactivity disorder’ (ADHD), and the incidence 
of this disorder (Castellanos et al., 2002) appears to be increasing 
(Schonwald, 2005). Although genetic inheritance may account for 
some of the prevalence of ADHD, and despite decades of research, 
little thought has gone into the potentially crucial role that early 
childhood experiences may have on the development of attentional 
problems. Christakis and his colleagues wondered whether there was 
an omnipresent environmental agent that is putting some children 
at risk of developing ADHD. They found that early television expo-
sure was associated with attentional problems at age 7, which was 
consistent with a diagnosis of ADHD. Children who watched televi-
sion at ages 1 and 3 had a significantly increased risk of developing 
such attentional problems by the time they were 7. For every hour 
of television a child watched per day, there was a 9 per cent increase 
in attentional problems. The authors also suggest that their find-
ings may actually be an understatement of the effects on children 
(Christakis et al., 2004).

A more recent study has found later attention damage in chil-
dren who watched average amounts of screen time when they were 
over 5. The study was the first to investigate a possible long-term 
link between television viewing in childhood between the ages of 5 
and 11, and attention problems in adolescence. Symptoms included 
short attention span, poor concentration and being easily distracted. 
The study concluded:

Childhood television viewing was associated with attention 
problems in adolescence, independent of early attention prob-
lems and other confounders. These results support the hypoth-
esis that childhood television viewing may contribute to the 
development of attention problems and suggest that the effects 
may be long-lasting.

(Landhuis et al., 2007)

These findings could not be explained by early-life attention diffi-
culties, socio-economic factors or intelligence. The authors stated 
that even after all of these factors were taken into account, watching 
more television was associated with teenage attention problems.

Another controlled study on children of 14 to 22 years also 
concluded that:

Frequent television viewing during adolescence may be associ-
ated with risk for development of attention problems, learning 
difficulties, and adverse long-term educational outcomes. Youths 
who watched 1 or more hours of television per day at mean age 
14 years were at elevated risk for poor homework completion, 
negative attitudes toward school, poor grades, and longterm 
academic failure. Youths who watched 3 or more hours of televi-
sion per day were the most likely to experience these outcomes. 
In addition, youths who watched 3 or more hours of television 
per day were at elevated risk for subsequent attention problems 
and were the least likely to receive postsecondary education.

(Johnson et al., 2007)

A recent longitudinal study in Pediatrics included computer game 
exposure in its assessments of attention, and widened the age-range 
to include subjects who were 8–24 years old. Yet the effects seemed 
ageless:
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Viewing television and playing video games each are associated 
with increased subsequent attention problems in childhood …
late adolescence and early adulthood. … The association of 
television and video games to attention problems in the middle 
childhood sample remained significant when earlier attention 
problems and gender were statistically controlled. The associa-
tions of screen media and attention problems were similar across 
media type (television or video games) and age (middle child-
hood or late adolescent/early adult).

(Swing et al., 2010)

Yet attention is not merely confined to everyday descriptions such 
as concentration or attention span (Sigman et al., 1985), and new 
brain-imaging studies are finding that different parts of the brain 
deal with different types of attention, and so there can be types of 
attentional damage different from ADHD (Stuss et al., 2002). If 
early exposure to television does affect aspects of attention later on, 
what mechanisms may be involved?

Screen technology elicits what Pavlov first described as the 
orienting response, our instinctive sensitivity to movement 
and sudden changes in vision or sound. The orienting response 
to screen stimulation is apparent almost from birth (Kubey and 
Csikszentmihalyi, 2004). Computers or educational DVDs/TV 
offer additional stimulation to children in early years education 
compared to the world around them, or they would not sit and look 
at a screen. And the stimulation has intensified over the past decades: 
for example, in television programmes, there are more zooms, pans 
and edits. Children’s television programmes increasingly ‘demand 
constant attentional shifts by their viewers but do not require them 
to pay prolonged attentional shifts to given events’. Researchers 
are now asking whether it ‘is possible that television’s conditioning 
of short attentional span may be related to some school children’s 
attentional deficits in later classroom settings’, and whether ‘ … the 
recent increase of attention deficit disorders in school age children 
might be a natural reaction to our modern speeded-up culture … 
we live in an attention deficit culture’ (Hooper and Chang, 1998; 
Healy, 2004, respectively).

Screen technology is the perfect medium for producing strong 
rewards for paying attention to something. Compared to the pace 
with which real life unfolds and is experienced by young children, 

television, DVDs and computer games portray life with the fast-
forward button fully pressed. Rapidly changing images, scenery and 
events, colours and high-fidelity sounds are highly stimulating and 
extremely interesting. Screen technology provides unnatural levels 
of sensory stimulation, but little in real life is comparable to this. 
Screen technology may overpay the child to pay attention to it, and 
in so doing may physically corrupt the reward system underpinning 
his ability to pay attention when the screen is off (Christakis et al., 
2004; Healy, 2004).

The currency used to pay off and corrupt the reward system may 
be the neurotransmitter, dopamine. Dopamine release is associated 
with reward and dopamine rewards paying attention – especially to 
what is novel and stimulating (Nieoullon, 2002). Computer screen 
entertainment causes our brain to release dopamine (Koepp et al., 
1998). More research is needed that looks at the extent to which this 
reward system involving dopamine (and other neurotransmitters) is 
set in childhood by exposure to screen technology.

Brain Development

What humans do better than any other species is to learn, and what-
ever happens in the environment will leave its mark on the child’s 
brain. Every moment counts in building brain circuits, and the story 
of an individual’s life is based on their brain connections. *e young 
brain is a physically sensitive organ, and repeated exposure to any 
experience will have a powerful impact on the child’s mental and 
emotional development by either building speci,c brain circuitry in 
relation to that experience, or by simply depriving their brain of other 
experiences. *e types and degrees of stimulation the child receives 
from his environment a+ect the actual number and the density of 
his brain-cell connections, and width of blood vessels, which supply 
the brain. *is process of moulding, referred to as ‘structural neuro-
plasticity’, a+ects both the brain structure and function, and appears 
to inAuence brain cell development and the regulation of the brain’s 
chemical messengers (neurotransmitters). Even diCcult-to-quantify 
concepts such as a child raised without nurturing or love can a+ect the 
size and function of that child’s brain. *e frontal-temporal part of 
the brains of Romanian orphans have been found to be underdevel-
oped and showing little or no activity. *e author later commented, 
‘these children appear to have altered brain growth’. Brain scans 



!<> T$$ M%&',  T$$ S$$() !<?S&100( T0&'($8$59 4( E-189 Y0-1: E;%&-/4$(

showed that neglected three-year-olds actually had smaller heads 
than children raised in loving families (Perry, 2000).

Contrary to the cultural notion that the child’s brain needs 
constant external stimulation to develop properly, new research finds 
that the opposite can be true (cf. Chapter 7). Restricting stimula-
tion by meditating actually increases the thickness of the brain’s 
cortex in areas involved in attention and sensory processing. The 
scientist remarked, ‘You are exercising it while you meditate, and it 
gets bigger’, adding that yogis ‘aren’t just sitting there doing nothing’ 
(Lazar et al., 2005).

A child’s brain cells are literally ‘up for grabs’. Plasticity is polit-
ical, in that there is a constant battle for the child’s neurons to quite 
literally develop in a certain way. Therefore, we need to have a far 
better understanding of the overwhelming lobbying power of media 
screen interests. Irrespective of the content, the medium alone may 
cause powerful irreversible changes to a child’s brain, either directly 
or by displacing other critical experiences, which have sell-by dates 
on their consumption. The newest and greatest environmental factor 
in the child’s daily life is the screen. England’s legally compulsory 
Early Years Foundation Stage is likely to add to both the early age 
of exposure and the number of hours per day that children look at 
a screen.

Hours of Screen Time

*ere is growing concern over the sheer number of hours children 
now spend looking at a screen (Sigman, 2007a, 2009). In the United 
States, by 3 months of age 40 per cent of infants are regular viewers 
of television, DVDs or videos, and by the age of 2, this number 
increases dramatically to 90 per cent (Zimmerman et al., 2007b). 
Nearly two-thirds of children under 2 spend a couple of hours a day 
in front of the screen (Rideout et al., 2003). *e average seven-year-
old will have already watched for more than one full year of their 
lives; and when other screen time is included, the ,gure is growing 
far higher. British children aged 11–15 now spend 55 per cent of 
their waking lives – 53 hours a week, seven and a half hours a day 
– watching TV and computers – an increase of 40 per cent in just a 
decade (BMRB, 2004). More than half of three-year-olds now have 
a TV set in their bedrooms (Winston, 2004). At least two-thirds 
of young British children watch television before they go to school, 

and even more watch when they return home (Childwise Monitor, 
2008). A quarter of British ,ve-year-olds own a computer or laptop 
(Childwise Monitor, 2008). *ese already-escalating levels of screen 
exposure occur in the context of screen viewing in early life, leading 
to higher levels of screen viewing later on (Vandewater et al., 2005). 
*e most modest calculation shows that even at below average levels 
of television viewing alone, by the age of 80 the average child will 
have spent at least 13 full years of 24-hour days awake in front of 
a television screen; and adding computer time will raise this ,gure 
substantially.

Biological Changes

*ere are an increasing number of empirical studies ,nding signi,-
cant links between hours of screen viewing in childhood and physio-
logical changes, along with the development of health risks (Sigman, 
2007b). *ese biological changes range from reduction in child 
resting metabolic rate, increase in body fat, elevated blood choles-
terol levels, clinically increased risk of abnormal glucose metabo-
lism and new Type 2 diabetes in adults (Hu et al., 2003), through 
substantial increases in myopia (Morgan and Rose, 2005). Watching 
screen technology, irrespective of the content, is increasingly associ-
ated with unfavourable biological and cognitive changes. *ese alter-
ations occur at viewing levels far below the population norm. When 
considering the content, there is now strong evidence of neurolog-
ical alterations and body dissatisfaction among healthy females in 
response to screen images of female body shapes, and a link with the 
development of eating disorders (Sigman, 2010).

Social Disengagement

Childhood is increasingly about ‘private space’ and sedentary activi-
ties, which are directly displacing social interaction or self-generated 
imagination. Many people now talk of the bene,ts of ‘interactive’ 
media and the Internet because it is used for communication, but 
even that has damaged family relationships. Studies at Stanford 
University have led to a ‘displacement’ theory of Internet use:

In short, no matter how time online is measured and no matter 
which type of social activity is considered, time spent on the 
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Internet reduces time spent in face-to-face relationships … an 
hour on the Internet reduces face-to-face time with family by 
close to twenty-four minutes.

(Nie et al., 2005)

An ongoing study of families by University of California–Los 
Angeles has found that social disengagement is now rapidly increasing, 
as side-by-side and eye-to-eye human interactions are being displaced 
by the eye-to-screen relationship (Campos et al., 2009). The impact 
of multi-tasking gadgets is one of the most dramatic areas of change, 
described by the scientists as ‘pretty consequential for the structure of 
the family relationship’ (Ochs, 2006). With increasing screen time, 
any consequent reduction in social interaction and connection is 
linked to physiological alterations, along with increased morbidity 
and mortality (Sigman, 2009).

Yet young children can now join the website ‘MyCBBC’, which 
the BBC describes as being ‘about trying to develop their Internet 
skills and social networking … ’. And there is now a pre-school 
version – ‘MyCBeebies’ – where preschoolers are encouraged to 
‘create your own CBeebies Me: a personal avatar that represents you’. 
The Controller of BBC Children’s TV says that this will ‘help a child 
understand itself and its place in the world’.

Multi-Tasking

Scientists are now witnessing compound e+ects. Children and teen-
agers are spending an increasing amount of time using ‘new media’ 
like computers, the Internet, ipod videos and video games, without 
cutting back on the time they spend with ‘old’ media like televi-
sion. Instead, because of the amount of time they spend using more 
than one medium at a time, they’re managing to pack increasing 
amounts of media content into the same amount of time each day, 
and at younger and younger ages (Kaiser Family Foundation, 2005; 
Childwise Monitor, 2008). Brain imaging reveals that multi-tasking 
activates a di+erent brain region (the striatum) to the one used when 
you learn one thing at a time (medial temporal lobe), and this is a 
signi,cant hindrance to learning (Foerde et al., 2006).

Studying with a television on makes learning less efficient, and 
renders what you manage to learn less useful. Homework can take 
50 per cent longer to complete. Neuroscientists behind this research 

are describing the benefits of modern multi-tasking as ‘a myth. … 
The toll in terms of slowdown is extremely large – amazingly so … 
you will never, ever be able to overcome the inherent limitations in 
the brain for processing information during multitasking’ (Myers, 
2006). A study of multi-tasking performance conducted at Stanford 
University, published in the Proceedings of the National Academy of 
Sciences, compared groups of young people assessed as being either 
‘heavy’ or ‘light media multitaskers’. Ironically, they reported ‘the 
surprising result that heavy media multitaskers performed worse’. 
One of the researchers commented, ‘The shocking discovery of this 
research is that [high multitaskers] are lousy at everything that’s 
necessary for multitasking’ (Ophir et al., 2009).

Discussion

*e introduction of screen technology in the early years of child devel-
opment increasingly conAicts with empirical evidence that it may 
have deleterious e+ects on learning and development. Paradoxically, 
the premature introduction of these technologies – which could 
later be used as tools – may ultimately undermine the cognitive 
and academic skills they are intended to cultivate in the ,rst place. 
It appears that the timing of screen exposure is crucial. *e claim 
that these ,ndings do not apply to ‘supervised’, educational use of 
‘age-appropriate’ DVDs and computer software is unjusti,ed, as it 
appears that it is the time spent during a child’s early years looking 
at and relating to the medium of the screen that is the central factor. 
Moreover, in addition to the American Academy of Pediatrics, a 
growing number of well-conducted studies have concluded that chil-
dren under 2 should be kept away from computer and TV screens, 
and other researchers, clinicians and governments are now recom-
mending drastic reductions in, or abstinence from, screen exposure 
for children over the age of 2.

The use of screens in early years education must be viewed in the 
context of a society of children spending increasing amounts of daily 
time relating to screens, and in the context of financial and political 
interests encouraging society to see screens in the early years as an 
allegedly beneficial component of modern-day child development. 
For example, recent years have seen a substantial increase in screen-
based ‘toys’ for British children aged 0–3 (Sunday Times, 2007). 
Above all, there is a systemic problem in the relationship between the 



!<# T$$ M%&',  T$$ S$$() !<BS&100( T0&'($8$59 4( E-189 Y0-1: E;%&-/4$(

ICT industry and academics – who receive research funding directly 
or indirectly from suppliers of screen technology, software, internet, 
advertising and television production. Government departments 
involved in education, as well as the educational establishment, 
increasingly liaise with suppliers of ICT, which again constitutes a 
conflict of interest when considering policy-making on introducing 
screen technology in early years education.

In terms of school preferences, when affluent British private 
schools have the resources and latitude to use screen technology in 
teaching, they do not appear to subscribe to it. The public schools 
examined did not refer to television or ‘visual literacy’ when presenting 
their approach to education. Nor did private schools show images 
of pupils watching a television screen. Pupils were typically shown 
reading books, writing by hand and taking part in tutorial discus-
sions (Sigman, 2007c).

An Educational Buffer Zone

Until it is demonstrated otherwise, we should assume that young 
children are predisposed – ‘hard-wired’ – to learn through real-world 
experiences and interaction with real human beings. If they do not 
experience this throughout the critical ,rst 3–6 years of their life, 
their learning, and possibly their personality, will be impeded. In 
particular, until their brains are fully formed, children’s attentional 
development appears to need protection. Attention is the prerequisite 
to what we consider being alive; one has to be able to pay attention 
to things in order to experience them. Attending to something is the 
,rst stage in processing and analysing it, and learning and remem-
bering it. Once a child’s attention is damaged, then everything that 
comes from it is compromised. Learning language, reading, school 
work, exams, job performance, relationships, and even one’s sense 
of identity – all can su+er. It is akin to damaging the focus control 
on the child’s lens that looks out on life. In damaging a developing 
child’s attentional system, one has damaged the prerequisite to expe-
rience. It appears that exposing children to screen technology at 
increasingly earlier ages, along with the sheer amount of exposure, 
may well be placing unhealthy demands on our children’s developing 
attention, which is undergoing a fragile period of key development.

Legally requiring the introduction of screen technology to 20–60 
month-old children is likely to lead to even higher levels of daily 

screen viewing. Early introduction to ICT is likely to lead to a greater 
lifetime dependency on screens. I therefore propose that parents and 
the educational establishment should, in effect, ‘cordon off ’ the early 
years of education, providing a buffer zone where a child’s cogni-
tive and social skills can develop without the distortion that may 
occur through premature use of ICT. We must all be reminded of the 
ancient medical imperative: ‘First, do no harm’.

Conclusion

*ere is ever-mounting evidence, then, that:

a Exposure to screen technology during key stages of child devel-
opment may have counterproductive effects on cognitive proc-
esses and learning.

b Learning through watching screens neither rivals nor exceeds 
early years learning through more traditional ‘non-virtual’ means.

c These salient issues occur in the context of screen viewing in early 
life, leading to higher levels of screen viewing later on.

d Even moderate levels of screen viewing are increasingly associ-
ated with a wide range of health risks.

In light of this accumulating evidence, there is an increasingly 
overwhelming case for education authorities explicitly reconsidering 
the role of screen technologies in schools.
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