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Week 1: How different is a digital childhood?

Introduction

Childhood is a time of rapid change. Some of these changes are obvious, such as height gain, language ability and physical dexterity. Others are less obvious, such as how children make sense of the information in their environment. Social scientists try to understand every aspect of children’s development, including how children learn, think and interact with those around them, and how their personalities and temperaments emerge. 

Start of Media Content
Video content is not available in this format.

View transcript - Uncaptioned interactive content
Start of Figure
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End of Figure
End of Media Content
In the video you heard from Dr Nathalia Gjersoe, one of the authors of this course. She is a developmental psychologist in the Faculty of Education and Language Studies at The Open University, with a research interest in children’s cognitive development (as well as a mum herself). 

The other author is Dr Natalia Kucirkova, who is a researcher in early literacy, with a specific focus on the role of new technologies, shared book reading and personalisation. 

To understand the rapid changes of childhood, children’s abilities are often judged against developmental milestones, such as acquiring language (babbling, talking), cognition (thinking, reasoning, problem solving), motor coordination (crawling, walking) and social skills (identity, friendships, attachments). 

The main question here is how digital technology influences the acquisition of these important skills. Does technology hinder children’s physical, social and cognitive development, or does it provide exciting opportunities for learning new abilities? 

Start of Activity
Activity 1.1

Start of Question
What do you think? Does technology hinder children’s physical, social and cognitive development, or does it provide exciting opportunities for learning new abilities? 

Make a note of you thoughts at the start of this course. Use a notebook or Word document that you can refer back to at a later date. 

End of Question
End of Activity
The Open University would love to know what you think of the course and how you plan to use it. We’re really interested in hearing from you whether you plan to study every week, take part actively in discussions or prefer to sit back and watch how they unfold. Your feedback is anonymous but will have massive value to us in improving what we deliver. 

Take our start-of-course survey. 

1.1 A family discussion

You may have grown up in a world which was very different to today’s. Perhaps there were only a few television channels, or perhaps you remember the days of black and white broadcasting, when the term ‘digital device’ was not in the vocabulary. But how different was your experience of childhood from that of today’s children? Do you think it was different in fundamental or just in superficial ways? 

You’ll start your online journey with a scenario that might sound familiar, a typical family discussion involving adults and their children on holiday together. Imagine the scene after a full day of physical activities some of the children start asking where their games console is and whether the campsite has a wireless password. The oldest child is eager to get online and post an update on Facebook. This provokes much discussion between the parents and children, with the main thrust being ‘why is technology so appealing’ and ‘how have technologies sharpened problems with children that parents have always faced?’ 

Start of Figure
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Figure 1 Is family time spent away from technology increasingly precious? 

View description - Figure 1 Is family time spent away from technology increasingly precious?
End of Figure
Some of the parents want clarity over terms, and this indeed is the point of the story, as we need to agree on definitions to use in this course too. 

What counts as ‘childhood’? Among many parents, and indeed experts, agreement on this is tricky; but here we consider the 3–14 age range as our main focus. 

Similarly, what is ‘technology’? And what do we mean by ‘digital worlds’? One parent has a very clear definition. She says technology is best thought about in terms of hardware devices and outputs. Namely ‘computer, tablet devices and mobile phones, and the outputs – such as DVDs, websites, games, and interactive stories – that are viewed, read, played or created on these devices’. 

Throughout the course you should also adopt this definition but also add some ideas from an Australian researcher, Sue Bennett, which will help you to focus more on how children use this technology. Bennett (2012) suggests that technology refers not just to the physical hardware but also incorporates different functionalities such as communicating (texting, instant messaging), sharing (blogs), searching (Google), reporting (camera use) and socialising (social networking sites). 

This campsite scenario has helped us define exactly what we are investigating. The questions now are what makes digital technology so compelling and motivating? And are we raising a new generation of children for whom technology is as natural as breathing? 

1.1.1 From zero to eight

Start of Figure
[image: image4.jpg]



Figure 2 How young is too young to be a digital child? 

View description - Figure 2 How young is too young to be a digital child?
End of Figure
It’s difficult to ignore the rapid rate at which young children’s access to technology is growing, especially with the introduction of tablets, touchscreen devices and the internet. The sudden increase in the adoption of technology applies to younger and older children alike. 

Both Ofcom (2014) and the NSPCC (Jütte et al., 2014) found that one in three children owned their own tablet. Figures published by the NSPCC also show smartphone ownership increasing with age (20 per cent of 8–11-year-olds and 65 per cent of 12–15-year-olds) (Jütte et al., 2014). These profound changes are reshaping children’s digital environment. 

The recent EU Kids Online Network project, called Zero to Eight, illustrates just how pervasive technology is becoming for younger children. The project report identified a significant increase over the previous five years of children under nine years old using the internet (Holloway et al., 2013). In particular it noted a growing trend for very young children (pre-schoolers) to use tablets and smartphones to access the internet: 

Start of Quote
There is an emerging trend for very young children (toddlers and pre-schoolers) to use internet connected devices, especially touchscreen tablets and smartphones. This is likely to result in an increasing number of very young children having access to the internet, along with a probable increase in exposure to risks associated with such internet use.  

(Holloway et al., 2013, p. 4)

End of Quote
There is a note of caution here. Professor Sonia Livingstone, the lead author of the EU Kids Online project, has previously shown that children are now going online at a younger age, and warned that often their ‘lack of technical, critical and social skills may pose [a greater] risk’ (Livingstone et al., 2011, p. 3). The challenge for parents is how best to manage the risks alongside the benefits; this is an issue you will think about later. 

You may like to read an extract from Holloway et al., 2013 on this subject. 

1.1.2 A moral panic?

The following audio recording explores some of the implications of pervasive digital technology. Mariella Frostrup is joined by a panel of experts and commentators including Professor Tanya Byron, Professor Lydia Plowman, Julie Johnson and Helen King, to discuss raising ‘digital kids’. They ask several important questions, such as: 

· Should children under the age of two avoid any contact with technology?

· Should pre-school-age children engage with age-appropriate social networking sites as a form of ‘training’?

· Are there any benefits associated with young children’s early exposure to technology?

Start of Figure
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Figure 3
View description - Figure 3
End of Figure
Start of Media Content
Audio content is not available in this format.

View transcript - Uncaptioned interactive content
End of Media Content
Start of Activity
Activity 1.2

Start of Question
You will notice that in this clip Tanya Byron refers to ‘moral panic’. This was a term suggested by the sociologist Stanley Cohen in 1972, suggesting that panics occur when a particular issue is seen as a threat to conventional social norms. The most common moral panic is that technology is promoting ‘social isolation, lack of social skills and obesity’ (Palmer, 2007). 

Do you agree or disagree with this suggestion?

Write a paragraph to explain your views.

End of Question
Provide your answer... 

End of Activity
1.1.3 Why is technology so appealing?

Start of Figure
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Figure 4 Why do children find digital technology so absorbing? 

View description - Figure 4 Why do children find digital technology so absorbing?
End of Figure
As Lydia Plowman suggests in the previous section, children are often very engaged by digital technology. But why is it so compelling for young children to spend so much time interacting with their digital world? 

First, technology is fun. Child-centred technology in particular is especially designed to be as entertaining and captivating as possible. Similarly, a big attraction of technology for children is that they see their parents and peers using it, and a major part of childhood is ‘modelling’ the behaviour of those around them, particularly parents that is, children learn from observing and imitating others around them. 

Richard Ryan and Edward Deci’s (2000) self-determination theory (SDT) for what motivates people seems particularly relevant to untangling the reasons behind young children’s fascination with the digital world. According to SDT, there are two overarching types of motivation, ‘intrinsic motivation’ and ‘extrinsic motivation’. The former refers to doing an activity for its own sake because it is enjoyable (Ryan and Deci, 2000), and this is thought to lead to persistence, good performance and overall satisfaction in carrying out activities. 

Ryan and Deci outline three basic psychological needs associated with intrinsic motivation that can be applied to children’s use of technology: 

· competence children succeeding in what they do and feeling that they can master a challenge effectively 

· relatedness children connecting with others and feeling close to other people using online networking 

· autonomy children being in control of their lives and making rational choices about how they use technology and for what purpose. 

Although each of these three basic psychological needs may not be met for every child, the self-determination theory offers a good psychological basis for understanding children’s intrinsic motivation in using technology. 

1.2 Are children and adults today really so different?

Follow the link to watch ‘Digital devices and children’ before returning to continue. 

This video begins to untangle the generational gap between children and adults and explores – indirectly – some of the reasons why such differences emerge. It suggests that children are modelling their parents’ behaviour and are being introduced to digital technology at a much earlier age than children previously. It shows parents voicing unease with this, and Jim Steyer, co-founder of the US non-profit organisation Next Generation, introduces some of the issues around modern technology and children’s social behaviour. 

Most children in the UK are currently spending more time with technology than they do in school or with their families (Lauricella, Wartella and Rideout, 2015). Similarly, children as young as 2, 3 and 4 are playing with their parents’ phones or tablet devices; and some psychologists argue that this has an enormous impact on their brain development, as well as on their social, emotional and cognitive skills. 

This raises an important question in this 24/7 digital universe, should parents be setting new rules for their children’s engagement with technology? Is it perhaps time to promote new parenting classes for the modern age? 

1.2.1 Introducing ‘digital natives’

Start of Figure
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Figure 5 Digital natives and digital immigrants. 

View description - Figure 5 Digital natives and digital immigrants.
End of Figure
The idea of a generational divide between children and adults has been a popular topic among psychologists and sociologists. This has resulted in the use of labels such as the ‘digital native’, the ‘net generation’, the ‘Google generation’ or the ‘millenials’, each of which highlights the importance of new technologies in defining the lives of young people. 

The most contentious term is the ‘digital native’ (Palfrey and Gasser, 2013). The term first appeared in an article by educational writer Marc Prensky (2001) to describe those children who spend much of their lives ‘online’, constantly ‘switched on’. It represents ‘native speakers’ who are ‘fluent in the digital language of computers, video games and the Internet’ (Prensky, 2005, p. 8). 

There is a distinction between ‘digital natives’, who are those generally born after the 1980s and are technologically adept and comfortable in a world of technology, and ‘digital immigrants’, who are generally born before the 1980s and are fearful or less confident in using technology. 

To justify his claims Prensky draws on the widely held theory of neuroplasticity. This means that our brains are highly flexible and subject to change throughout life. The different neural connections in the brain change and evolve throughout childhood in response to the environment. It is claimed that young children’s brains now are developing differently to the way adults’ brains have developed, as children are growing up surrounded by new technologies. This topic of neuroplasticity is something that you will revisit in Week 3 of the course when we look at cognitive and biological changes during childhood. 

The digital natives debate is not simply about this generational divide but also about the need for education to change in order to meet our children’s expectations. 

Here is a taster of some of the claims that have been put forward:

Start of Quote
There is growing appreciation that the old approach [of didactic teaching] is ill-suited to the intellectual, social, motivational, and emotional needs of the new generation. 

(Tapscott, 1998, p. 131)

End of Quote
Start of Quote
Our students have changed radically. Today’s students are no longer the people our educational system was designed to teach.

(Prensky, 2001, p. 1)

End of Quote
Start of Activity
Activity 1.3

Start of Question
What is your opinion? Should we meet our children where they are? Think about your answer.

End of Question
End of Activity
1.2.3 Digital natives fact or fiction?

Start of Figure
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Figure 6 If the idea of ‘digital natives’ is correct, what are the implications? 

View description - Figure 6 If the idea of ‘digital natives’ is correct, what are the implications?
End of Figure
Although the concept of the digital native still remains popular, it has given rise to strong criticism and debate. Many psychologists now question the validity of this generational interpretation of the digital divide. Helsper and Eynon in their 2010 review article quite rightly ask the question ‘Digital natives: where is the evidence?’. 

Many have argued that Marc Prensky’s provocative article of 2001 represents mere opinion and speculation and lacks any clear scientific evidence to justify his claims. Sue Bennett (2008) argues that the actual situation is far from clear, being neither empirically nor theoretically informed. She even goes as far as to say that the debate itself has been described as an academic form of ‘moral panic’. 

A question frequently discussed is if children now do learn in different ways to children in the past, what are the implications for education? Are children now finding traditional schooling increasingly difficult to engage with? So far there is little evidence of serious dissatisfaction or disengagement in young children’s education, and making any change to our current educational system on the basis of speculation would have drastic consequences for children’s learning. 

Despite this, Prensky’s original claim of a divide between the old and the young continues to be perpetuated even in 2015. Simply enter the term ‘digital native’ into an internet search engine and see how many hits you find! 

Next you will begin to explore how the hopes and dreams often associated with new technologies can be balanced against the perceived risks and vulnerabilities. 

You might like to read an extract from S. Bennett et al., 2008 which looks further at this subject. 

Start of Activity
Activity 1.4 Is there really a generational divide?

Start of Question
Thinking about what you have covered in the last few steps, try to answer the following questions.

· Are some specific kinds of technology more readily adopted by children than others?

· How is children’s use of technology different from their non-online activities?

· Do you think there is a distinction between ‘digital natives’ and ‘digital immigrants’?

Make notes about your answers to each question.

End of Question
End of Activity
1.3 Digital pessimists

Start of Figure
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Figure 7 Do screen-based games lead to problems in children’s mental and physical development? 

View description - Figure 7 Do screen-based games lead to problems in children’s mental and physical ...
End of Figure
Many parents, educators and psychologists have legitimate reasons to worry about children’s engagement with the digital world. We live in a risk-averse society and this is certainly true with regard to children. We know that children are likely to run risks if they access the internet unsupervised, or stay online for long periods of unbroken time. Adults’ fears for children and their worry about their own lack of control over their children are the single biggest obstacles to accepting digital technology. 

Debates often express moral or social anxieties such as claims that children’s cognitive, emotional and social development is under threat. Such anxieties are often perpetuated through the social media and reinforced by books. 

For example, Sue Palmer, in her thought-provoking and provocative text Toxic Childhood How the Modern World is Damaging our Children and What We Can Do About It (2007), discusses many of the issues around digital technology and claims that ‘every year children become more distractible, impulsive and self-obsessed – less able to learn, to enjoy life, to thrive socially’. Very often pessimism is directed towards screen-based media (such as television, games consoles and computers), with the assumption that they lead to a number of ills, including social isolation, lack of social skills and obesity. 

Examples of the apparent risks appear in the work of Howard-Jones (2011), who analysed current research in neuroscience and psychology. He states that the developing brain can be susceptible to environmental influence, and digital technology opens it to risks including: 

· aggressive responses in children caused by playing violent and often aggressive video games

· interference with psycho-social wellbeing and children’s attention

· the potential for disrupted sleep and damage to children’s health.

With some online searching you might also find current research into so-called internet addiction, aggressive game-playing and bullying, which have also been linked to children’s exposure to the digital world. 

1.3.1 Poll: Are you a digital optimist or pessimist?

It’s hard not to fear for our children when we see the popular headlines about potential hazards. And as Sue Palmer openly argues, digital technology can have a tremendous, damaging effect on children’s lives as they become distractible, impulsive and more self-obsessed. 

However, other commentators see technology as a positive vehicle for enhancing children’s learning and development by harnessing the enjoyment and feeling of being in control that it gives children. 

Agree or disagree with each statement in the Digital optimist or pessimist poll.  

1.3.2 Back to the experts

Whether you are a digital optimist or pessimist, it’s obvious that while technology brings about opportunities, it also has associated risks. This has led to some paediatricians, psychiatrists and psychologists arguing that parents should limit young children’s use of, and exposure to, new digital technologies. But is this really the answer? Is simply restricting children’s access actually the best way to ensure their safety? 

Sonia Livingstone is a professor in social psychology and a leading researcher in children’s media. In the following video, she tackles some of these important questions and considers whether prevention really is the best cure. She considers how restricting access to technology may also restrict opportunities for children to develop resilience against future harm. 

Start of Media Content
Video content is not available in this format.

View transcript - Uncaptioned interactive content
Start of Figure
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End of Figure
End of Media Content
What do you think about her advice on minimising online risks and on how parents can best support children’s engagement with technology? 

1.3.3 Digital parenting

Start of Figure
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Figure 8 How can parents help their children to make the most of digital technology while also protecting them from the dangers? 

View description - Figure 8 How can parents help their children to make the most of digital technology ...
End of Figure
While the internet and technology represent both opportunities and risks for children, simply restricting access or removing technology from children’s lives seems inappropriate. Perhaps we need to review parenting methods so we ensure sufficient levels of support for children growing up in this highly digital modern world. 

Jim Steyer, who you met in the video in Are children and adults today really so different?, said ‘As a parent in this 24/7 digital universe, there’re some new rules that we need to learn for ourselves, and then that we need to teach to our own children.’ 

What are these rules and how can parents actively support their own child’s safety online?

If we reflect back to self-determination theory, the idea of giving children autonomy and choice to make appropriate decisions about their own digital world could be the answer here. According to some social scientists, we need to trust in the maturity and judgement of children. We have to be able to trust their social skills in successfully negotiating these new ways of behaving and successfully managing or avoiding risks (Banyard and Underwood, 2012). 

It is important to recognise that children’s perceptions of problematic online situations may differ greatly from those of adults. Because of the different perceptions of adults and youngsters, and the lack of a neat distinction between positive and negative experiences online, many psychologists opt to avoid the term ‘risk’, and prefer to talk about ‘problematic situations’. 

A recent EU Kids Online project (Vandoninck et al., 2014), based within the UK, tackles the idea of giving children autonomy to make their own choices. Awareness of online risks motivates children to concentrate on how to avoid problematic situations online, or prevent them from (re)occurring. This brings us to the concept of preventive measures – what children actually do or consider doing in order to avoid unpleasant or problematic situations online. 

Sofie Vandonick and colleagues (2014) identified five main categories of measures discussed in the literature:

· Problem-solving strategies. Teach children the appropriate actions and strategies to allow them to tackle the possible risks. 

· Planning, reflecting. Encourage children to reflect on how they would prevent hypothetical (‘what if?’) problems, deciding on how and why these risks occur and how they would determine whether a hypothetical situation is problematic or not. 

· Information seeking. Increase children’s knowledge and understanding about the kinds of online security and risks. 

· Support seeking. Encourage children to approach others (parents, teachers) to obtain advice should problematic situations occur. This should help prevent further incidents or problematic situations from happening. 

· Fatalistic approach. Accept the situation that risks are out there, without trivialising or generalising the situation. 

Perhaps a key focus should be on helping children to acquire the knowledge and skills to moderate their own online behaviours; to develop resilience to risks and to become responsible digital citizens of the twenty-first century (Banyard and Underwood, 2012). 

If you are interested, read Preventative measures – how youngsters avoid online risks, by Sofie Vandonnick et al. (2014). 

1.3.4 Creating responsible digital kids

Start of Figure
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Figure 9 What does a digital world hold in store for the next generation? 

View description - Figure 9 What does a digital world hold in store for the next generation?
End of Figure
Young children are immersed in a digitally rich environment, from tablets to desktops and texting to social networks. Digital technologies have potential benefits in the areas of cognitive, social and physical development. They have huge appeal for children, and this can be harnessed to help children socialise, develop and learn. 

At the same time, parents and social scientists also fear that children’s over-use of digital technology might result in physical problems such as obesity, social problems such as isolation, or psychological problems such as high levels of aggression. There are also, of course, notable risks associated with online activities and fears from parents and educators about children’s online safety. The suggestion of a digital divide means that children may be using technology in ways unfamiliar to adults, making it increasingly difficult to protect them. 

However, simply restricting children’s access or adding security controls won’t offer all the protection they need. Threat is out there, but it is less than face-to-face threat and children are commonly able to find ways of dealing with it. It can be argued that we need to equip children with the skills and knowledge to avoid these risks and become responsible digital children. 

Next week you will begin to explore the exciting opportunities that technology can offer for children’s social development, and think about how social media and online interactions are changing as a result of children’s engagement with new forms of online communication. 

Week 2: Social identities in cyberspace

Introduction

In this second week of the course you will focus specifically on children’s social development, investigating the themes of communication, friendship, play spaces and identity, and comparing face-to-face experiences with those in the virtual world. The following video introduces some intriguing questions that are being asked about children’s social identities in virtual environments. 

Start of Media Content
Video content is not available in this format.

View transcript - Uncaptioned interactive content
Start of Figure
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End of Figure
End of Media Content
Childhood, as we know, is a period of intense physical, social and mental development; it is a time when children experiment to make sense of the world. What role do digital technologies play in shaping early childhood experiences? Do they provide new opportunities for social awareness, such as establishing friendship groups and forming new identities, or do they, in fact, hinder children’s social development? 

2.1 ‘Homo interneticus’

The following video focuses on the changing nature of online relationships and introduces you to Dr Aleks Krotoski, who looks at how the internet is reshaping our lives and transforming how children think and relate to others. She talks to a range of individuals, including Professor Susan Greenfield and eminent clinical psychologist Sherry Turkle, and asks their views on social networks and children’s interactions. 

Start of Media Content
Video content is not available in this format.

View transcript - Uncaptioned interactive content
Start of Figure
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End of Figure
End of Media Content
The importance of the social and cultural environment to children’s development is universally accepted. Children thrive on forming connections with other people in their immediate social environments, and psychological theories have consistently reinforced the importance of children’s social and cultural environment in allowing them to communicate and interact successfully. 

We know that social interactions and communication form an essential part of growing up. What do you think about the claims that experts are making about children’s use of social networks and social media? What effect are digital social networks having on our children’s relationships? Are social networking activities changing how children think, feel and communicate? 

2.1.1 Social media: positive, negative or just different?

Start of Figure
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Figure 1 Children’s social lives have always taken shape through communication. 

View description - Figure 1 Children’s social lives have always taken shape through communication.
End of Figure
In the previous section you saw a range of views on the positive and negative aspects of social networks and social media. 

Start of Activity
Activity 2.1

Start of Question
Read the blog post ‘The effects of social media on children’, by Angela Barnes and Christine Laird (2012), which is connected with a communication studies course at Eastern Washington University. 

Use it to reflect on children’s contemporary experiences of communication and what impact these might have. Think about:

· What would optimists and pessimists say about children’s engagement with social media?

· Is technology really the cause of the positive and negative effects mentioned?

· Alternatively, might different types of children be influenced in different ways by technology?

You might like to create a table to organise your thoughts. Think about the comments made and organise them into optimistic or pessimistic views of digital communication. 

End of Question
View discussion - Activity 2.1
End of Activity
Start of Figure
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Figure 2 Are children’s online social connections always a good thing? 

View description - Figure 2 Are children’s online social connections always a good thing?
End of Figure
2.1.2 Friendship made easy?

Start of Figure
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Figure 3 Online friendships are with anyone, anywhere. 

View description - Figure 3 Online friendships are with anyone, anywhere.
End of Figure
Establishing connections with peers and friends is one of the most fundamental aspects of childhood and social networks are a great resource for expanding children’s friendships (Subrahmanyam and Greenfield, 2008). 

As you saw earlier, social networks allow children not only to connect to people within their own circle of face-to-face friends, but also to form connections with a much wider group of individuals all over the world. Digital optimists argue that it is now easier for children to join online communities with shared interests, and that barriers such as shyness, disability and distance are more easily overcome. 

But this raises an intriguing question: are children forming a wider range of friendship types online compared to their traditional face-to-face interactions? And are these networks really influencing the nature and quality of their friendships? 

While we as authors were discussing this, one of us summarised their view succinctly:

Start of Quote
Friendships made through coincidence and proximity may offer a different experience to online friendships. Virtual friendships cut across boundaries and can be more immediate so being online is creating a different type of friendship requiring a new skill set. 

End of Quote
2.1.3 What is a friend?

In 1992 Robin Dunbar, an anthropologist, suggested that the optimum number of friendships one person can maintain is 148 (Dunbar, 2012). This theory has become known as ‘Dunbar’s number’. Over the last two decades Dunbar has continued to review his theory. While he still maintains that 148 is the optimal friendship network, he talks about the existence of smaller networks within this, each differing in intimacy. 

The French philosopher André Comte-Sponville has argued against Dunbar’s basic premise. He believes friendship numbers are much smaller, with true friendship requiring more time, sincerity and intimacy than it’s possible to devote to as many as 148 individuals (Joignot, 2014). 

Digital social networks remove many of the physical and time barriers to staying connected with friends face-to-face. So do we need to revise Dunbar’s number in this new digital world of friendships? 

Clearly, what you believe depends on how you define ‘friend’. Social networks allow children to connect to hundreds of ‘friends’, but are these friendships the same as face-to-face friendships? 

Start of Media Content
Video content is not available in this format.

View transcript - Uncaptioned interactive content
Start of Figure
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End of Figure
End of Media Content
What does having access to an almost limitless number of digital ‘friends’ mean for children’s social networks and their definition of a friend? Think about what friendship means to you. 

You’ll move now beyond social networks to consider how children engage in virtual environments.

2.2 Play in an online world

Playing online appears to have many positive strengths, from learning new social skills to educational benefits. Professor Lydia Plowman has researched the way children learn through apps and games. In this BBC iWonder video she explains what parents can do to unlock the learning benefits of technology for young children. 

A key focus, Lydia Plowman suggests, is allowing children to explore through parental guidance. Part of this process is children ‘learning how to learn’ by making their own choices and decisions. 

However, playing online not only provides creative opportunities or educational benefits for children, it also provides enormous possibilities for imaginative fun in virtual worlds, as the next step discusses. 

What do you consider are the advantages of online play for young children? Should parents allow young children to play independently online? 

2.2.1 What is a virtual world?

It is important to agree on what is meant by a ‘virtual world’. Would you agree that it would include the following elements?

· often an online computer-mediated 3D or 2D environment

· a shared and persistent experience

· interactions occurring in real time

· ‘rules’ determining how individuals effect changes

· individuals using an ‘avatar’: an icon or figure that represents that individual within the virtual world.

In that case, virtual worlds are platforms that might involve the user solving problems, exploring, role-playing or similar.

It’s likely that if you live in the UK you will have heard of the popular CBeebies site produced by the BBC for pre-schoolers, children under the age of six. Music World is another example – a music platform used in primary schools for seven to 12-year-olds where children can create their own avatar to explore music and virtual musical instruments. 

Start of Figure
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Figure 4 Characters from the video game Moshi Monsters 

End of Figure
Critics of virtual play put forward similar arguments to those used against digital communication more generally. They are concerned about the risks of exposure to a wider community and worried that children have less time to spend on real-world play and more ‘meaningful’, face-to-face relationships. 

However, by 2014 there were over 158 virtual worlds designed for children, with the top three for primary-age children being Club Penguin, Moshi Monsters and Habbo Hotel. In fact, an AVG Digital Diaries survey (2014) found that of the 6–9-year-olds surveyed, 46 per cent spent their online time playing in virtual worlds. 

Many parents or teachers feel that allowing children access to social networking sites is dangerous and unsafe. But the creation of ‘safe, child-friendly’ social networking sites, like Moshi Monsters, is changing the way we see online play. 

Moshi Monsters is a social networking site designed specifically for young children. It has gained enormous popularity, despite media concerns about security and safety. Children can choose from one of six virtual pet monsters (Diavlo, Luvli, Katsuma, Poppet, Zommer and Furi) that they can create and care for. Once their pet has been customised, players can navigate their way around their virtual world and complete ‘Super Moshi’ missions. They can also personalise their own virtual room, play games and and communicate with other users in a safe environment. 

There are many additional educational advantages of allowing children access to this online environment. By solving a wide range of fun, daily puzzles they gain new skills, including logic, spatial awareness, problem solving, numeracy and verbal communication. 

But how safe is the online world? Many parents feel comfortable with the relatively safe environment and the additional security features that the website offers, which has been the subject of newspaper articles. 

A couple of quotes from parents:

Start of Quote
With educational puzzles and a closely monitored forum for children worldwide to talk safely to each other, it’s like a Facebook for kids and has the backing of many parents. 

End of Quote
Start of Quote
It’s a very safe environment for the kids.

End of Quote
Start of Activity
Activity 2.2

Start of Question
Considering what you’ve read in this section, and your own experience of virtual worlds:

· Is there a difference between a child’s and an adult’s perceptions of using virtual worlds?

· To what extent can children’s activity in a virtual world be described as play?

Write a paragraph explaining your views.

End of Question
Provide your answer... 

End of Activity
2.3 Forming an identity

Start of Figure
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Figure 5 Who am I? 

View description - Figure 5 Who am I?
End of Figure
Play and social interaction are key ways in which children begin to develop their identity. Chana Etengoff, a professor at Columbia University, suggests that digital technology has resulted in new types of spaces for social interactions to take effect (Etengoff, 2011). 

Children can immerse themselves in digital environments with some anonymity, in a way that they can’t in real-world contexts. This can allow them to reinvent themselves and try out new identities that are different from how they are known in other spaces. Through virtual online play, children have access to a wider social community and can explore multiple aspects of themselves and experiment with social behaviours. 

Children are very aware of what they want from digital worlds. For example, in 2008 the BBC created a virtual world, Adventure Rock, for children aged six to 12 and invited parents and children into the production process. Children identified freedom, self-expression, creativity and interaction as essential ingredients of a virtual world. They wanted an avatar which reflected their religion, culture and interests and they wanted a space away from adults where they could play with their identity through dressing up, could exchange views with others and could ‘rehearse having responsibility for looking after things’ (Jackson et al., 2008, p. 46). 

If you are interested, you could read an extract from Jackson et al., 2008. 

2.3.1 Experimentation and the virtual self

Start of Figure
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Figure 6 The avatar is a tool for experimentation. 

View description - Figure 6 The avatar is a tool for experimentation.
End of Figure
Many developmental psychologists suggest identity experimentation is a key focus for early adolescence (Erikson, 1968; Valkenburg and Peter, 2008). The potential for experimentation with personal and social identity in virtual worlds is obvious and becoming increasingly popular in younger and older children alike. 

The exploration of identity is nothing new; many children have experimented with self-expression through cultural tools such as fashion. The difference here is that children of all ages can construct multiple alternative identities by creating an avatar, their digital self, without impinging on their real-world life (Burke, 2013). 

As Palfrey and Gasser (2008) clearly explain:

Start of Quote
In virtual worlds, the key act of identity formation is the creation of an ‘avatar’ – a virtual representation of the computer user. In most instances, the avatar is a figure whose actions can be controlled by the user’s computer mouse and keyboard. It is through this figure that the user interacts with the virtual world – both objects and other avatars (that is, other users). In many online games, the avatar is largely determined by the kind of role one chooses to play in the game’s more or less predetermined storyline. 

(p. 28)

End of Quote
In Teen Life, for example, older children can create and explore a wide range of social, cultural, political, educational and economic symbolic activities. These are seen as an extension to their everyday lives. The avatar body can be customised in a practically infinite number of ways ranging through height, weight, frame and figure, skin colour, eye colour, facial structure and gender, to fantasy animal avatars. 

Start of Activity
Activity 2.3

Start of Question
Read the extract Playing with Pixels: Youth, Identity, and Virtual Play Spaces from Chana Etengoff. 

Think through your response.

End of Question
End of Activity
2.3.2 Identity and social behaviours

Start of Figure
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Figure 7 Masked superheroes or villains? 

View description - Figure 7 Masked superheroes or villains?
End of Figure
Digital optimists believe that anonymity online can give children the freedom to explore and engage with different identities and behaviour patterns. Digital pessimists worry that this may allow them to falsify their age, fabricate events or misrepresent themselves, either innocently or deviously. 

Little is really known about how online and offline identities fit together. Palfrey and Gasser (2008) suggest that children do not distinguish between their ‘online’ and ‘offline’ identities. Increasingly, the identity of just about anyone living in a digital era is a synthesis of real-space and online expressions of self. 

There are also constraints built into many social networks (Willett, 2009; Cánovas, 2014). Children may want to reinvent themselves to show maturation, but be undermined by photographs or activity on their friends’ online space. 

What may be a greater concern is the amount of real information that children share online. Psychologists have developed what they call the ‘disclosure decision model’ to explain why older children often reveal so much information to others online. The underlying assumption is that people decide what personal information they will disclose, how they will disclose it and to whom they will disclose it, based on their evaluation of the possible rewards and risks. According to this model, the disclosure of personal information is intended to achieve certain benefits that might include social approval from others, intimacy or relief of distress. 

You could read the an extract Born Digital: Understanding the first generation of digital natives from Palfrey and Gasser, 2008. 

2.3.3 Navigating the digital landscape

Start of Figure
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Figure 8 Technology provides access to many social connections. 

View description - Figure 8 Technology provides access to many social connections.
End of Figure
Digital technology and virtual environments are providing an exciting opportunity for children to explore their own identities and establish new connections with friends and peers. You have considered whether digital technology is providing new opportunities for children’s social awareness, such as establishing friendship groups and forming new identities, or whether it is in fact hindering children’s social development. 

We know that digital technology and virtual worlds can potentially enrich children’s social lives and social development in quite innovative ways, something that is clearly emphasised by Jim Taylor writing in the Huffington Post: 

Start of Quote
Every day in so many ways, this new technological landscape brings many wonderful benefits to our family’s lives and relationships. At the same time, as with any new innovations, this impact has a dark side. 

(Taylor, 2013, p. 1)

End of Quote
Start of Activity
Activity 2.4

Start of Question
Has your thinking changed as a result of this week’s study? Review your thinking – what were your views about children’s social development in a digital landscape before this week? If any of them have changed, why is this? 

End of Question
End of Activity
In the next week you will continue to explore the exciting benefits of digital technology, with a focus on children’s cognitive development and how they acquire the skills to learn about the world around them. 

Week 3: Learning to think in a digital age

Introduction

You will now move on from the social world of children to the potential influence of digital technology on children’s learning.

This short video introduces you to some of the key ideas about how we learn. It is not a simple case of inputting knowledge and experiences into the brain; getting to grips with the different ways in which we learn is the starting point for understanding development. 

Start of Media Content
Video content is not available in this format.

View transcript - Uncaptioned interactive content
Start of Figure
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End of Figure
End of Media Content
This week you’ll consider in particular how children might be processing new information differently now how does digital technology help to mould the learning mind? How do the social and other experiences it offers influence our ability to learn or to retain new information, and do these experiences actually affect how we think, feel and develop? 

3.1 A pyramid of digital engagement?

Young children learn about the world in a number of different ways. Sometimes they think through a problem and work it out, sometimes they try out different solutions until they find something that works and sometimes they learn best by watching and talking to the people around them. 

One way of thinking about children’s learning in the digital world is to consider their actual engagement with it. How is this different from traditional ways of learning information? 

Wheeler’s ‘engagement pyramid’ of digital learning (Wheeler, 2013) suggests that the majority of screen activities online involve a similar progression to those offline, from passive activities of watching, ‘lurking’ and reading to more active processes. We could argue that all learning follows a similar pattern, whether online or offline. Children start to learn initially by simply watching and listening to absorb what’s going on, followed by internalisation of the process to the point where it can be used creatively. Language, maths, science, philosophy – they always need a passive phase followed eventually by creativity and finally by ‘curating’ the individual’s own ideas. 

Start of Figure
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Figure 1 Wheeler’s engagement pyramid of digital learning. 

View description - Figure 1 Wheeler’s engagement pyramid of digital learning.
End of Figure
If you consider Wheeler’s pyramid, this pattern becomes clear. The wide base of the engagement pyramid suggests that a great deal of children’s digital engagement is fairly passive. For example, simply ‘watching’ or ‘lurking’ in the background. Children in this category only absorb content, like blogs, videos, podcasts or status updates, by observing others. They gather information in order to take decisions or to learn from others; or else they are looking solely for entertainment. 

Now consider the upper layers of the engagement pyramid (commenting/discussing and creating/inventing). It is only here that children actively and meaningfully engage with their online environment in ways that can transform their thinking, through creating, editing and communicating ideas. Children who respond to others’ content, for instance through comments on blogs, news stories, status updates or reviews, are actively participating by giving support or contributing ideas. They are also actively creating or inventing by writing and publishing their own content, for example on blogs or sharing sites such as YouTube or Tumblr. 

3.1.1 Learning through communication

Start of Figure
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Figure 2 Technology offers new opportunities for learning by communicating. 

View description - Figure 2 Technology offers new opportunities for learning by communicating.
End of Figure
Children learn a huge amount from the people around them through interacting and exchanging ideas. Very often we learn new facts and information by talking, speaking and interacting socially, and this is most evident in text messages and smartphone applications such as social networking or instant messaging. 

A new way of writing and speaking has evolved through digital communication technologies such as social networks and text messaging. In some ways children are learning by creating and inventing new modes of communication. 

Children are basically learning a new kind of language that is still evolving, and converting spoken to written language in an interesting way. The use of text message abbreviations is often referred to as ‘text speak’ or ‘textisms’ (Underwood and Farrington-Flint, 2015). While some people consider text as a method of conveying derogatory messages (Kleinman, 2010), the advantages of text speak are its speed and immediacy, particularly in creating newer versions of our written English. Consider these examples, where children were asked to translate text abbreviations into standard written English: 

Start of Quote
4got 2 call k8 2nite bcs i woz studyin, i h8 xamz

LO! How R u? I havnt cn U 4 ages

hi m8 u k?-sry i 4gt 2 call u lst nyt-y dnt we go c film 2moz. hav U dn yor h/w?

Im goin out w my bro & my best frNd tomorrow

Do U wnt 2 cum along?

(From Plester et al., 2008, and De Jonge and Kemp, 2012)

End of Quote
How easy was it to decipher the meaning of these text messages? For many children it’s easy, although for others it can seem like a completely new language. 

Optimists view text message abbreviations as playful, inventive and creative features, but pessimists feel that they threaten more traditional standards of written English, leading to a generation of ‘linguistic ruin’ (Cingel and Sundar, 2012). For the slightly older age groups there are similar arguments about the use of Twitter, suggesting that abbreviations found in tweets are often shorthand forms that reflect nothing more than examples of poor grammar (Grosseck and Holotescu, 2008). However, the sheer popularity of texting among children prompts us to question whether these academic critics are in fact correct. 

And not all academics share the same opinion, as you’ll see in the next section.

3.1.2 Texting is killing language

In this fascinating talk, John McWhorter, a linguist and political commentator, argues that texting is not such a negative phenomenon. He views it as ‘miraculous’ – not just energetic, but a highly creative activity. He suggests that there’s much more to texting, linguistically and culturally, than there might seem. In relation to learning, the video demonstrates that children learn through ‘creating’ and ‘inventing’ new ways of communicating and exchanging ideas. 

Start of Media Content
Video content is not available in this format.

View transcript - Uncaptioned interactive content
Start of Figure
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End of Figure
End of Media Content
Do you think McWhorter feels that texting has a positive or negative influence on children’s language? As he says, there are cognitive benefits; now we can write the way we talk, and texting should be seen more like ‘casual speech’ than actual writing. 

A further worry from the pessimists is that text messaging and using different kinds of technology might not be helpful to children’s learning but in fact act simply as a distraction; this is the issue discussed in the following sections. 

Start of Activity
Activity 3.1

Start of Question
Having listened to the opinions of John McWhorter, consider how you feel that digital technology is shaping children’s learning through communication. Think about the following questions. 

· Are there any advantages for children learning to use text abbreviations as a way of communicating with friends? Are they really as ‘miraculous’ as John McWhorter suggests? 

· Is there a risk that knowing and using text abbreviations may have a detrimental effect on children’s traditional written language skills? 

Make some notes about your views.

End of Question
End of Activity
3.1.3 An epidemic of distracted youngsters?

Many ‘digital natives’ multitask with technology. They can be texting on their smartphone, sending an email, logged into Facebook and listening to music, all at the same time. A recent study by CourseSmart and Wakefield Research (Kessler, 2011) surveyed 500 college students and found that 73 per cent were not able to study without some form of technology, and 38 per cent reported that they were not able to go more than 10 minutes without checking their laptop, smartphone, tablet or e-reader. 

For the new generation of children and teenagers, this multitasking behaviour is an expected part of their everyday life. Text messaging and social networking are clearly important to them and can be emotionally gratifying. But how do such technological distractions impact on their learning and attention? Research has increasingly examined issues of multitasking and distraction as children squeeze more and more activities into their days and evenings. Is technology merely a distraction from learning or is it in fact promoting a skill that is of genuine value? 

Start of Figure
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Figure 3 How many different kinds of almost simultaneous input can one brain cope with? 

View description - Figure 3 How many different kinds of almost simultaneous input can one brain cope ...
End of Figure
The problem with multitasking is the need to keep changing backwards and forwards from one activity to another, switching your thoughts between tasks repeatedly. Multitasking with a phone is so prevalent among those with access to these technologies that one study even called it the ‘epidemic of distraction’ (Valkenburg, 2011). The question whether heavy multitaskers disadvantage their future development is taken up by Lui and Wong (2012), who show negative consequences of multitasking. Children have been shown to perform poorly in certain cognitive tasks involving task switching, selective attention and working memory, possibly because they tend to pay superficial attention to lots of information all at the same time without focusing sufficiently on the information that is most relevant to the task (Lui and Wong, 2012). You can imagine the media headline related to this ‘Modern Kids Unable To Focus Due To Distractions’, or similar. 

Again, however, not all experts agree that multitasking is bad for children.

3.1.4 Multitasking as a new way of learning

Start of Figure
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Figure 4 Perhaps video games can make us more alert and improve learning. 

View description - Figure 4 Perhaps video games can make us more alert and improve learning.
End of Figure
Multitasking may not always be detrimental to learning. Some scientific studies (Cardoso-Leite and Bavelier, 2014; Granic, Lobel and Engels, 2014) have also shown positive effects of multitasking. 

In video games, for example, children need to focus on several things at any one time and learn simply by trying things out and seeing what works and what doesn’t. Many video games rely on this type of trial-and-error learning, which offers regular rewards and reinforcements that improve learning. Researchers have found that playing video games can be beneficial as they can promote divided attention skills, a sound foundation for multitasking. Playing games can even help promote alertness, quick reactions and brain development. 

3.2 Brain development in a hyper-tech world

Start of Figure
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Figure 5 Different parts of the brain are responsible for how children develop different cognitive skills. 

View description - Figure 5 Different parts of the brain are responsible for how children develop different ...
End of Figure
In the face of the barrage of technology-induced stimulation, and new ways of learning and communicating, a common question from parents, educators and scientists is how is this affecting young brains? 

In Week 1, you were introduced to the idea of a ‘digital native’ and linked it to the view of today’s neurobiologists and social psychologists that brains can, and do, change constantly with new input throughout our lives due to ‘neuroplasticity’ (Prensky, 2001). 

A central discovery of neuroscience is that the brain continues to develop its ‘wiring diagram’ well into a person’s twenties at least. The frontal lobes, regions critical to high-level cognitive skills such as judgement, multitasking, executive control and emotional regulation, are the last to develop fully. 

It might be useful to revisit those suggestions again and consider whether children’s brains are changing as a result of their engagement with technology, especially video games. 

3.2.1 Your brain and video games

Brain scientist Daphne Bavelier wants to know how fast-paced video games affect the brain. She has some surprising news about how video games, even action-packed shooter games, influence our learning and focus. 

As you watch the video, think about the key points that Bavelier raises with regard to the impact of video games on children’s development. 

Start of Media Content
Video content is not available in this format.

View transcript - Uncaptioned interactive content
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End of Figure
End of Media Content
The next section summarises other views on this topic.

3.2.2 The good, the bad and the ugly

Start of Figure
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Figure 6 What is the balance of pros and cons for video games? 

View description - Figure 6 What is the balance of pros and cons for video games?
End of Figure
Although Daphne Bavelier suggests that video games can be extremely popular and supportive to children and their learning, not everyone takes this view. Since it is still early days in terms of the volume of research, there are as yet no definitive answers. 

Consider some of the psychological evidence around the positive and negative aspects of gaming from an article focused on younger children (three to six years old), The positive and negative effects of video games from the Raise Smart Kid website. 

Positive aspects may include:

· developing children’s problem-solving and logical thinking

· improving hand–eye coordination, fine motor and spatial skills

· encouraging quick thinking and decision making

· improving memory and concentration and the ability to engage in multitasking.

Negative aspects may include:

· screen time binging is bad for the eyes

· violent video games are likely to increase aggressive thoughts, feelings and behaviours

· video games can lead to attention problems and greater distractibility

· they can lead to social isolation and less time spent in other activities

· they can encourage children to confuse reality with fantasy

· they can be detrimental to children’s health, for instance in obesity or video-induced seizures.

3.2.3 Your view on video games

Next, you will think about your own views on video games.

Start of Activity
Activity 3.2

Start of Question
Think about the following questions:

· In your experience is there a link between video game playing and negative behaviours, such as violence, aggression and social isolation? 

· Being more of an optimist, what do you feel are the benefits of playing video games?

Make notes about your thoughts.

End of Question
End of Activity
If you would like to explore more detailed accounts of the academic debate about such a ‘rewiring the brain’ topic, then we would recommend two names to use in online searches. Professor Susan Greenfield, a professor of psychology and pharmacology at Oxford University, is a pessimist while Neil Levy, Head of Neuroethics at The Florey Institute of Neuroscience and Mental Health, University of Melbourne, is more of an optimist. 

3.3 The strengths of new technology

In the following audio, educational psychologist Paul Howard-Jones offers his views on the impact of gaming on children’s development. He joins Daphne Bavelier in being more of an optimist. In particular, he focuses on how technology can help to shape the neural connections in the brain and strengthen the acquisition of new skills. 

Start of Figure
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Figure 7
View description - Figure 7
End of Figure
Start of Media Content
Audio content is not available in this format.

View transcript - Uncaptioned interactive content
End of Media Content
Do you agree with his views?

3.3.1 Prescribing video games for ADHD

Start of Figure
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Figure 8 Can video games help children with attention problems to focus on a task? 

View description - Figure 8 Can video games help children with attention problems to focus on a tas ...
End of Figure
Using games to change people’s brains for health reasons is an ambitious and relatively new concept. Yet there is evidence that especially for children with additional needs, assistive digital technology has many potential benefits, in either remedying the disability or compensating for it (McKnight and Davies, 2013). Technology from low-tech toys to high-tech systems can provide support for cognitive processing or can enhance memory and recall. 

In partnership with NASA, SmartBrain Technologies has created a number of interactive games, including a non-violent driving game that improves visual tracking skills, hand–eye coordination, planning, concentration, memory and patience. Orlandi and Greco (2004) tested the impact of playing this driving game on boys aged 9–11 years who had a primary diagnosis of attention deficit hyperactivity disorder (ADHD). The results showed that the non-game-playing group had a dropout rate from clinical support eight times greater than the experimental group who used the game. A factor of eight is huge; and the boys also showed a number of positive behaviour changes. 

In another study Cardoso-Leite and Bavelier (2014) found that when children with ADHD played a video game that they enjoyed they exhibited similar positive behaviours, such as less impulsive responses and an increased ability to stay on task. 

However, a word of caution despite their promises, not all games are created equal. A better understanding of the game-play elements that improve attention and learning, as well as of the strategies developed by the players, is needed. 

3.3.2 Costs and benefits

This week you focused on how digital technology may be changing the way the digital child thinks and learns. You have looked briefly at some of the influences on that change, such as texting and the way that we engage with information and each other in an online environment. 

You considered the impact of a digital culture on children’s brain development and whether the benefits afforded by the digital world outweigh any costs. We hope the final part of the week has prompted you to consider innovative uses of technology to support children with developmental disorders and to explore how video games can actually help support and promote learning in interesting ways. 

In the final week, you will look to the future for the digital child as a learner and what the learning environment might look like for them. 

Week 4: The future of childhood education

Introduction

You have seen in previous weeks that childhood is a time of rapid change, not just physically, but also socially and cognitively, as children learn new skills, adapt existing ones and become more equipped to deal with the world around them. 

In this video and in the concluding part of this course you focus on the future, and especially on the impact of changes to formal schooling and education in the next decade and beyond. 

Start of Media Content
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End of Figure
End of Media Content
What can we learn from current ground-breaking examples to guide us when it comes to implementing technology in classrooms of the future? You will take a look at future possibilities in education which could have a huge impact, not only in the West but also in developing countries. 

4.1 What could the future look like?

When you think about education, you probably think of a teacher standing at the front of a classroom imparting knowledge to pupils. However, there is a strong feeling among experts that technology is leading to change. 

The following audio recording asks how well some of the more radical ideas about technology in the classroom are received, such as those practised at the Khan Academy. The Khan Academy is an online teaching service whose mission is to provide a free world-class education to anyone, anywhere. Ten million users every month log on to its online videos. 

In the interview, Salman Khan, the Academy’s founder, talks about the promise of these online resources. He suggests that the current model of education is outdated and that technology is now available to provide totally personalised learning. 

Start of Figure
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Figure 1
View description - Figure 1
End of Figure
Start of Media Content
Audio content is not available in this format.

View transcript - Uncaptioned interactive content
End of Media Content
Start of Activity
Activity 4.1

Start of Question
Having listened to the audio, note your thoughts in response to the following questions:

· What are your thoughts about the potential of the Khan Academy dashboard, and how this could change education in the future?

· What risks might be involved with adopting what might be considered a ‘Big Brother’ approach to monitoring the progress children make in their learning? 

End of Question
End of Activity
4.1.1 Flipped classrooms

The audio recording in the previous section referred to a ‘flipped classroom’, in which the teachers have changed roles to become classroom mentors. A flipped classroom sounds odd, doesn’t it? But it’s a popular teaching method in many US and increasingly UK classrooms. 

Start of Media Content
Video content is not available in this format.

View transcript - Uncaptioned interactive content
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End of Figure
End of Media Content
There are various views of what flipped classroom and flipped learning mean for schools and teachers, but essentially they refer to turning the traditional classroom model on its head, as shown in the animation above. Do you feel the idea of a flipped classroom could become a reality in the 2020s? 

A powerful concept is that teachers don’t have to spend precious classroom time on explaining basic concepts; in a traditional class they can’t focus on specific problems or address the needs of their individual students. The flipped classroom model clearly aims to maximise the time teachers have available for each student and often implies a turn towards technology-enabled teaching methods. 

Central to this idea is the focus on giving children more autonomy in their learning and promoting ‘personalised learning’, in contrast to a more traditional ‘one size fits all’ approach. This personalised learning vision has resonance with what you learned in Week 1, especially around self-determination theory. As you saw there, this theory supports the role of intrinsic motivation and emphasises the importance of giving children autonomy, sometimes within boundaries, to make choices in their own learning (Deci and Ryan, 2000). 

4.1.2 Creating a new curriculum

Start of Figure
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Figure 2 Children now are as familiar with computers in the classroom as with computers at home. 

View description - Figure 2 Children now are as familiar with computers in the classroom as with computers ...
End of Figure
While some of the ideas of virtual or flipped classrooms might appear rather theoretical and take time to be accepted, there is already change afoot in the often dusty world of the educational curriculum. Now, with tablet computers and games far more widely accessible, educationalists leading the curriculum recognise that children need a new set of skills – indeed a whole new language – for this digital world. 

With the launch of a new computing curriculum in England in 2014, coding has become an integral part of the national curriculum in schools. Pupils from as young as five years of age should in theory start to learn about creating and debugging simple programs of their own. Coding using algorithms and computational thinking will help children develop a language, together with systematic thinking and problem-solving (through simulation, trial-and-error) and storytelling skills that should prepare them for the future. It’s a big shake-up for children and teachers alike. 

As you might imagine, the changes have been widely praised within the technology industry. However, there are also critics questioning the value of teaching programming and coding skills to young children, or wondering whether enough teachers have the skills and support that they will need to teach coding effectively. This brings us, once again, to the digital divide (Prensky, 2001) from Week 1 – how might a distinction between digital ‘natives’ and ‘immigrants’ be affecting education and teaching? 

4.2 Virtual schools?

In all this discussion of change there is even radical talk that technological advances might replace teachers altogether with virtual schools, particularly in developing countries. Viewed through a traditional educational lens this sounds absurd, but wait, don’t leap to conclusions! 

In developing countries there are projects that investigate the effects of teacherless environments. The rationale is that technology can provide a large-scale form of one-to-one teaching, and provide the necessary support in classrooms that often contain large numbers of children with only one teacher. In Malawi, for example, a classroom often has 90 children taught by only one teacher. So, can technology really transform the learning experiences of children in these developing countries? 

Later this week you will see some encouraging evidence from a Malawi–Nottingham collaboration in which maths learning was demonstrably improved using digital devices. 

Here is a taster of one of the main findings:

Start of Quote
What was so incredible was that in both countries (Malawi and the UK) we saw the same gain. One week of working on the iPads for 30 minutes a day [equalled] three months of formal education. … We were amazed. 

The children get immediate feedback on getting a question right. That’s really rewarding. And if they don’t get it right, they can’t progress. They have to get 10 out of 10 to pass and move on to the next one. 

(Kelly, 2014)

End of Quote
4.2.1 The School in the Cloud

In India Professor Sugata Mitra’s work is another example of the belief that with a little support the technology can significantly improve student outcomes. 

In the following audio recording Professor Mitra outlines his prize-winning School in the Cloud that works without teachers; it draws on a previous trial which he called his Hole in the Wall experiment. As you listen to Professor Mitra’s interview, think about whether you are convinced by his suggestion that technology can teach children without teachers’ involvement. 

Start of Figure
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Figure 3
View description - Figure 3
End of Figure
Start of Media Content
Audio content is not available in this format.

View transcript - Uncaptioned interactive content
End of Media Content
4.2.2 Your own views on education and technology

You will now think about your own views on this topic.

Start of Figure
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Figure 4 Are teachers necessary to children’s learning? 

View description - Figure 4 Are teachers necessary to children’s learning?
End of Figure
Start of Activity
Activity 4.2

Start of Question
Following on from Professor Mitra’s explanations, think about the following questions and make notes on your views.

· Do you think children can really speed up their own learning with the use of digital technology and limited teacher input?

· Could the same set of skills be achieved with a carefully designed piece of technology alone and no teacher input?

· What do you think teachers can bring to children’s learning and development that computers and other technology cannot?

End of Question
End of Activity
4.2.3 One Laptop per Child

Start of Media Content
Video content is not available in this format.

View transcript - Uncaptioned interactive content
Start of Figure
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End of Figure
End of Media Content
We hope we have started to bust the myth that technology is only of value for children in industrialised, developed countries. If developing countries successfully blend access to high-quality teaching with access to technology, this may have global consequences. 

Even in developing countries, there has been a focus on integrating technology into the educational lives of children. One Laptop per Child has become a benchmark project for the visionary use of technology in developing countries. 

The mission was to create educational opportunities for the world’s poorest children by providing each child with a rugged, low-cost, low-power, connected laptop with content and software designed for collaborative, joyful, self-empowered learning, as the video illustrates. 

This project was first trialled in Cambodia, where the charity distributed $100 laptops to every child. Given its relative success, the project has been rolled out further, and currently over 2 million children and teachers in 42 developing countries are learning with specially designed XO laptops. 

However, the project hasn’t been without difficulties and criticisms. Kenneth Kraemer and colleagues (2009) have questioned the sustainability of this project and looked at the ‘vision’ versus the ‘reality’. Simply providing a new laptop to every child is only part of the complex puzzle. 

Children need training in using the laptop and teachers also require considerable professional development to successfully embed such new devices in their classrooms. Technical support is often unavailable when things go wrong and schools lack the necessary resources or funding to make repairs. It may also be simplistic, if not naive, to assume that the same technology will work equally well in a different context or culture. 

However, there are signs of promise with other technologies too, particularly with tablet devices and digital apps, and these are what you will think about next. 

4.3 Tablets and digital applications

Start of Figure
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Figure 5 Tablet computers are particularly easy to use for all ages 

View description - Figure 5 Tablet computers are particularly easy to use for all ages
End of Figure
Tablet computers might provide some of the devices that help a ‘flipped classroom’ operate effectively. Since their first appearance in 2010, tablet devices have been praised for their potential to enhance education, especially with young children. Yet there is still some ambivalence. While some educators enthusiastically embrace new media such as tablets for learning (e.g. Galloway, 2009), others argue that they have no place in young children’s lives (House, 2012). 

In the UK, over 70 per cent of all primary and secondary schools now have tablet devices in their classrooms and 900,000 tablets are expected to be in schools by 2016. Young children in particular find them user-friendly research has found that their design presents very few technical challenges for young children, who quickly become enthusiastic and competent users (Lynch and Redpath, 2014). 

The fusion of several technologies in tablet devices was seen by the researchers as creating a new ‘digital playground’ for children. Tablets have become increasingly portable, affordable and efficient, and they are specifically designed to accommodate a number of apps, many of which have a child-friendly, intuitive design for learning. For example, Neumann and Neumann (2013) describe tablets as tools for supporting reading and writing, with apps for alphabet matching, phonics games and stories. 

In reality, the true potential of using tablets for educational learning remains largely untapped in many educational settings (Kucirkova, 2014). To explore their potential, we consider current findings on digital apps and e-books in the following section. 

If you would like to, read the article Let’s chalk up some rules before ipads enter every classroom, by Natalia Kucirkova, 2014. 

4.3.1 Can apps help children learn?

Start of Figure
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Figure 6 An image from Our Story, developed by Open University researchers 

End of Figure
The Open University has expertise in this field and is contributing to the knowledge base of how children’s media, including tablet apps, can be evaluated to help parents make informed choices. 

Natalia Kucirkova has summarised some key questions you can ask when deciding whether an app is or isn’t appropriate for a child’s educational purposes: 

· What skills and experiences does the app facilitate? Open-ended apps are likely to offer creative opportunities, especially those which enable children to develop their skills incrementally through images, video, text and sounds. 

· Does the app strike a judicious balance between entertainment and learning? The potential of apps is the greatest when flexibility and creativity are maximised for children, so they can, for instance, create their own personalised stories. 

· Does the app help to build and sustain relationships and encourage children to engage with each other? For example, good story-making apps are those which engage the child in story sharing and learning about others through their discussions and interactions. 

Our Story is an app designed by The Open University that allows you and your child to have fun and at the same time build up skills which will provide a foundation for starting to read. 

The special feature of Our Story is that it is personalised, you can make your own stories and flash cards. These are a very important way to support children’s reading development. 

You can put your own pictures, drawings, noises, speech and text on flashcards and use these to play games that will help with learning new words, sounds and letters. You can also use these flashcards to build up a personal story which you can share together with your child. 

The app has been designed to give you lots of different possibilities to suit you and your child – and we have several suggestions about ways to use the app which will support vocabulary and pre-reading skills. 

Start of Activity
Activity 4.3

Start of Question
Read the article Reading and child development: The Our Story app. How do you think it relates to Natalia Kucirkova’s key questions? 

· What skills and experiences does the app facilitate? 

· Does the app strike a judicious balance between entertainment and learning? 

· Does the app help to build and sustain relationships and encourage children to engage with each other? 

Write a paragraph about your ideas. 

End of Question
Provide your answer... 

End of Activity
4.3.2 What does the research evidence say?

Start of Figure
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Figure 7 How successful are tablets in the classroom? 

View description - Figure 7 How successful are tablets in the classroom?
End of Figure
The evidence appears promising. Imagine the context in which young children can create their own digital stories using a combination of texts, images, videos and even sounds. 

The Open University research team has found strong indications that e-books and digital apps, such as Our Story, can lead to improvements in early literacy skills among both pre-school children (Kucirkova et al., 2013) and primary-age children (Flewitt et al., 2014). 

For example, one of the main conclusions was:

Start of Quote
with just a little support from our team and a lot of teacher dedicated time – spurred on by the children’s enthusiasm – the practitioners discovered creative uses for the iPads in their classrooms, and recognised benefits for children’s self-esteem and enthusiastic engagement with a range of reading and writing activities. 

(Flewitt et al., 2014, p. 16)

End of Quote
The point must be emphasised that it is not the technology alone that supports learning; careful planning and sensitive support by confident teachers is needed to ensure the technology meets its intended goals. 

However, given this engagement on the part of teachers as much as of pupils, it does seem that digital applications on tablet devices can be successful in fostering literacy development. The question now is might these positive findings extend to other curriculum areas, such as maths? This is what we look at next. 

If you would like to, read the article New directions for early literacy in a digital age: The iPad, by Rosie Flewitt et al.
4.3.3 Accelerated maths learning in Malawi and the UK

The following video focuses on an initiative from the charity One Billion, which uses an app provided on tablet devices to support the poor maths abilities of primary school children in Malawi, where pupils’ access to resources like teachers, computers or tablet devices is necessarily very limited. 

Start of Media Content
Video content is not available in this format.

View transcript - Uncaptioned interactive content
Start of Figure
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End of Figure
End of Media Content
The findings are quite remarkable, showing an accelerated improvement in maths performance despite the constraints. Dr Nikki Pitchford from the University of Nottingham has taken this intiative one step further, and provided the same app and access to a cohort of children in the UK. 

As the video suggests, the use of apps can have a significant effect on children’s learning, and this study is a clear example of how new digital devices and educational applications can help transform the lives of many children both in the UK and abroad by improving their educational experiences and success. 

4.3.4 Poll: Have your views changed?

Now that you’ve completed the four-week course, you should have a more informed understanding of the impact of technology on children’s lives. 

How have your perceptions changed over the last four weeks? Why not complete the short poll below to see whether your views have changed and to what extent you are a digital optimist or pessimist now? 

Agree or disagree with each statement in the Digital optimist or pessimist poll. 

4.3.5 A new educational future

Start of Figure
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Figure 8 Are schools in the cloud the future of education? 

View description - Figure 8 Are schools in the cloud the future of education?
End of Figure
Technology is evolving at a rapid pace. How will this impact on children’s education? Schools need to decide how far to go in adopting these new digital technologies, and how far they still need to focus on more traditional methods of learning and instruction. 

The School in the Cloud and the flipped classroom are clear examples of how technology can and will transform the educational lives of many children, giving them more autonomy over their own learning. 

In the current classroom context, you have seen how digital devices can be used to support the development of core skills like literacy and maths, and how digital apps can provide an engaging, stimulating and creative way of promoting children’s learning. 

In the future, basic programming will be on the syllabus for all primary-aged children in the UK. The more we can encourage children to create and actively contribute to the content delivered on the tablets and other technologies they use, the more it will be meaningful, motivational and personalised for them, and this may well be the start of creating a new educational future for all. 

We would love to know what you thought of the course and what you plan to do next. Whether you studied each step or dipped in and out, please take our Open University end-of-course survey. Your feedback is anonymous but will have massive value to us in improving what we deliver. 
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Activity 2.1

Discussion

Optimists (positive aspects)

Digital devices have indeed brought a new dimension to children’s communication. Not only can we bridge distance via emails and forums and social networks, we can also communicate immediately through texts and tweets. We have access to a much wider social community, and this can have implications for children’s social and emotional development. 

Perhaps the immediacy and elimination of distance can in fact help children to maintain friendships and strengthen family ties. Parents can gain a deeper insight into their children’s lives, especially as face-to-face communication difficulties increase as children get older. After all, the ‘grumpy teenager’ is not a new phenomenon. 

What about shy children? By bridging distance, digital communication can enable them to engage in a wider social environment (Taylor, 2013) and more generally can help children find others with similar hobbies and interests. Digital technology can, it is argued, promote inventiveness and creativity. 

Some psychologists even suggest that digital communication might improve emotional connection, implying that children could become more empathetic online compared to in traditional face-to-face contact (Johnson, 2014). 

Pessimists (negative aspects)

In expanding their social community, children are exposed to a wider range of people, material and risks. The EU Kids Online survey found that many children had experienced cyberbullying, trolling and sexting, with 12 per cent of 9–16-year-olds encountering upsetting and inappropriate images (Livingstone et al., 2014, p. 6). Critics of the use of digital technology by children warn that children may be too naive and not yet emotionally and socially developed enough to be able to deal effectively with such risk. 

As children’s level of maturity and judgement is still developing, they are more susceptible to marketing, inappropriate social interaction, so-called addiction to online activity (games, texting, messaging) and identity theft through revealing too much information online. 

Some research has shown that playing violent video games can lead to more aggressive behaviour. However, a lot of the research is unclear about the ‘direction of causality’. Might it be that children who are naturally more aggressive are attracted to more violent video games and will be more strongly affected by them? 

Research also suggests that children who engage in more digital social networking are more narcissistic. But similarly, perhaps children who are naturally more narcissistic are attracted to social networking and more sensitive to the experience? 

Think too about the time frame of this sort of research. Are the effects of technology causing long-term changes? Researchers tend to test children immediately after they have engaged with the technology. Might effects be strongest then, but fade over time? 

If you are interested, you could read Taylor, 2013 in full. 
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Figure 1 Is family time spent away from technology increasingly precious?

Description

The image shows a group of people, presumably a family or families, sitting outside enjoying food and drink next to a tent. 

Back to Unit 1 Session 2 Figure 1
Figure 2 How young is too young to be a digital child?

Description

The image shows three young children using a mobile device. 

Back to Unit 1 Session 2 Figure 2
Figure 3

Description

The image shows two young children using a mobile device. 

Back to Unit 1 Session 2 Figure 3
Figure 4 Why do children find digital technology so absorbing?

Description

The image shows two children sitting on a sofa both using mobile devices. 

Back to Unit 1 Session 2 Figure 4
Figure 5 Digital natives and digital immigrants.

Description

The image is taken from above, and shows a family of four – two adults and two children. Each member of the family is holding a digital device, such as a mobile device, a phone or a laptop. 

Back to Unit 1 Session 3 Figure 1
Figure 6 If the idea of ‘digital natives’ is correct, what are the implications?

Description

This is a word cloud showing numerous words, the largest of which include digital, technology, natives, generation, education and students. 

Back to Unit 1 Session 3 Figure 2
Figure 7 Do screen-based games lead to problems in children’s mental and physical development?

Description

The image shows a boy slumped on the sofa, holding a controller for a games console. 

Back to Unit 1 Session 4 Figure 1
Figure 8 How can parents help their children to make the most of digital technology while also protecting them from the dangers?

Description

The image shows a magazine called Digital parenting. 

Back to Unit 1 Session 4 Figure 3
Figure 9 What does a digital world hold in store for the next generation?

Description

The image shows a young boy wearing headphones and holding a smart phone. 

Back to Unit 1 Session 4 Figure 4
Figure 1 Children’s social lives have always taken shape through communication.

Description

This image shows two young boys, each holding a tin can connected by a piece of string. One boy is speaking into his can, and the other is listening to his. 

Back to Unit 2 Session 2 Figure 2
Figure 2 Are children’s online social connections always a good thing?

Description

The image shows eighteen children, each standing on their own circle. The circles are connected by dotted lines. 

Back to Unit 2 Session 2 Figure 3
Figure 3 Online friendships are with anyone, anywhere.

Description

The image shows sillhouettes of the head and shoulders of sixteen children, some in profile and some looking forward. 

Back to Unit 2 Session 2 Figure 4
Figure 5 Who am I?

Description

The image shows a girl holding two photographs of herself. In the photographs she is smiling, but in real life she has her bottom lip out. 

Back to Unit 2 Session 4 Figure 1
Figure 6 The avatar is a tool for experimentation.

Description

The image shows four female avatars. 
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Figure 7 Masked superheroes or villains?

Description

The image shows three children dressed as superheroes standing on a beach. 

Back to Unit 2 Session 4 Figure 3
Figure 8 Technology provides access to many social connections.

Description

The image shows a young woman sitting crossed legged looking at a mobile device held in her hand. Above her are illustrated symbols such as a heart, a smiley face, a star, a speech bubble and an envelope. 

Back to Unit 2 Session 4 Figure 4
Figure 1 Wheeler’s engagement pyramid of digital learning.

Description

The image shows a pyramid split into five sections. The layers of the pyramid are labelled as follows (from the bottom up): watching/lurking/reading; sharing/liking; commenting/discussing; creating/inventing; and curating. 
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Figure 2 Technology offers new opportunities for learning by communicating.

Description

The image shows a girl holding a smart phone. There are symbols coming out of the phone, such as a thumbs up, a pencil, a smiley face, a paper aeroplane and the words ‘books’ and ‘friends’. 
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Figure 3 How many different kinds of almost simultaneous input can one brain cope with?

Description

The image shows a girl in front of a laptop, wearing headphones with a microphone. 

Back to Unit 3 Session 2 Figure 4
Figure 4 Perhaps video games can make us more alert and improve learning.

Description

The image shows two boys holding games console controllers and smiling. 
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Figure 5 Different parts of the brain are responsible for how children develop different cognitive skills.

Description

The image shows a person’s head in profile, in silhouette. Where the brain would be, there is an illustration of a lit-up brain. 

Back to Unit 3 Session 3 Figure 1
Figure 6 What is the balance of pros and cons for video games?

Description

This image shows two boys playing video games, shot from behind so that you can see the game on the television screen. 

Back to Unit 3 Session 3 Figure 3
Figure 7

Description

The images shows a picture of Paul Howard-Jones. 

Back to Unit 3 Session 4 Figure 1
Figure 8 Can video games help children with attention problems to focus on a task?

Description

The image shows a boy holding a games console controller, looking at the camera. 

Back to Unit 3 Session 4 Figure 2
Figure 1

Description

This is a photograph of Salman Khan. 
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Figure 2 Children now are as familiar with computers in the classroom as with computers at home.

Description

This is a photograph of five children using computers in a classroom setting. 

Back to Unit 4 Session 2 Figure 3
Figure 3

Description

This is a photograph of Sugata Mitra. 

Back to Unit 4 Session 3 Figure 1
Figure 4 Are teachers necessary to children’s learning?

Description

This is a photograph of a boy using a laptop. 
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Figure 5 Tablet computers are particularly easy to use for all ages

Description

The image is of a child using a tablet. 

Back to Unit 4 Session 4 Figure 1
Figure 7 How successful are tablets in the classroom?

Description

The image shows a number of children using tablets. 

Back to Unit 4 Session 4 Figure 3
Figure 8 Are schools in the cloud the future of education?

Description

This image shows four mobile devices on school desks. Images of children with their arms in the air are displayed on the tablet screens. 
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Uncaptioned interactive content

Transcript

Nathalia Gjersoe

How is digital technology changing childhood - and how can adults keep up? The entertainment and interactivity of tablets and smartphones has made them attractive to children. Touch-screen interfaces mean that digital technologies are now accessible for children as young as 3. But do children find digital technologies exciting for reasons beyond simple entertainment? 

The amount of digital technology available to my young son is massively different to that in my own childhood. As both a parent and a psychologist, I’ve found it difficult to make sense of media reports and research findings in this controversial area. Is technology beneficial or detrimental to child development? Does screen time lead to increased distractibility, obesity and loneliness? Or does it offer opportunities for autonomy and experimentation beyond anything imagined when I was growing up? 

As the generation gap widens between adults and children’s understanding of new technologies, how will we protect them from the risks while allowing them to benefit from the opportunities new technologies offer? Join in the discussion as we explore the different sides of this heated debate. 
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Transcript

MARIELLA FROSTRUP

Welcome to the new series of ‘Bringing up Britain’. The internet may have brought the world a mouse click away but it’s also created a rift between generations with those who were schooled with jotter and pen struggling to keep up with this new communication tool with which children are frequently more adept. According to one study 37 per cent of nine to sixteen year olds say they know more about the internet than their parents. So how can we pass on experience and teach kids how to cope with the world we’re often struggling to get to grips with ourselves? 

In today’s programme we’re looking at how the internet has changed the lives of parents and children and what we can do about the challenges, risks, and less often celebrated possibilities it throws up given we’re not all about to log off any time soon. 

This week’s panel includes Professor Tanya Byron, consultant, clinical psychologist in child and adolescent mental health, Helen King from the Child Exploitation and Online Protection Centre, and Julie Johnson a child, adolescent and family psychotherapist. 

Maybe I could just start by asking you all what you describe as the most radical impact the internet has had on children in the past ten years? 

HELEN KING

The access to social networking is the ability to communicate outside of the real world and meet new people in a way that they never have been able to before. 

MARIELLA FROSTRUP

Julie?

JULIE JOHNSON

I think also just connecting with their friends and maintaining their relationships outside of school has been a very positive thing but obviously has its downsides as well. 

MARIELLA FROSTRUP

Tanya?

TANYA BYRON

For me it’s the democratisation of information Anyone can know anyone from anywhere. It doesn’t matter how wealthy you are or how many books your parents can afford to buy you. You can click a mouse and you can go to the Smithsonian and you can see anything that you need to see – to learn. 

MARIELLA FROSTRUP

Now most of the discussion about digital kids tends to focus on the years of about eight upwards but especially since the arrival of the tablet computers have become more and more a part of very young children’s lives. 

Let’s hear from Professor Lydia Plowman from Edinburgh University who joins me on the line now. She’s one of the very few people who’s conducted research into this age group. Now, Lydia you see them of working tablets and so on like pass masters. I mean do they just pick up how to use things like that? 

LYDIA PLOWMAN

Quite a few of the parents will tell us that that is the case, but in fact, because we do visits to home and we’re observing what’s going on rather than just asking questions down the phone line or something, we are able to see that children are modelling their behaviour on what their parents or often their older siblings are doing, so older siblings are quite an important source of learning for these children. 

MARIELLA FROSTRUP

How about in terms of technology providing educational tools for children that young? I mean the packaging on pretty much any toy these days is likely to boast of its educational benefits but how often is this really true? 

LYDIA PLOWMAN

Well we’re a little bit skeptical about some of those claims. I mean it’s true that all the children in our studies had at least one of these kind of interactive learning aids and the most recent Ofcom survey show that 36 per cent of children have one of these at home. Our experience is that children don’t ask for these. If they’re choosing birthday and Christmas presents they’ll choose something else. The marketing is aimed at parents or grandparents, other family members and as you say it’s about accelerating childrens’ learning. In our view the learning design is not very good on a lot of those, it kind of duplicates old fashioned ways of teaching concepts. We found that once the batteries run out sometimes parents didn’t bother replacing them because the children weren’t asking to be able to continue playing with them. 

MARIELLA FROSTRUP

Tanya should we be thinking more about how children of this young age engage with technology?

TANYA BYRON

Absolutely we should. I mean, you know, we are a digital, global economy. I mean apart from anything else we are now raising a generation to support us all financially in … 

MARIELLA FROSTRUP

We hope!

TANYA BYRON

We hope in a digital economy. But I mean the problem is the moral panic that surrounds the conversation about children – particularly young children and technology – that technology will somehow replace traditional forms of learning - that technology will have negative and harmful impacts on children and these are things that have to be thought about but the thinking still ceases to be proportionate and balanced when we talk about children and technology. 

MARIELLA FROSTRUP

But I image it’s also a control issue. In your review for the last government, say for children in a digital world, you highlighted neuro-scientific research that young children find it hard to distinguish between fact and fiction and I suppose in some ways that must inform how they are allowed to use digital technology at such a sort of vulnerable young age. 

TANYA BYRON

Absolutely, but it’s something that we know because it informs the way we parent and educate young children in terms of the offline world, the real world. So we have supervision and management and that can be done in the online world. You can create walled gardens for children to exist in, profiles just for younger children that will just take them to a website that is created and moderated extensively for children of that age group and the content that they will be interacting with is appropriate for the age group. It can be done: we just need stop panicking and broaden our thinking about. 

MARIELLA FROSTRUP

Helen, you have a young son. Do you panic? Do you give him technology to play with? 

HELEN KING

I do panic. I find the phrase ‘moral panic’ an interesting one from Tanya because I’m consistently in a moral quandary about the kind of technology he should be allowed to use and he’s only 14 months old. My husband gives him my Blackberry to play with so that we can change his nappy without him moving. Because he sees us using that it’s something that Lydia said that he is learning from watching us. So he is watching me use an iPad and slide my hand across the screen and he now slides his hand across the screen. That scares me because … 

MARIELLA FROSTRUP

Why does it scare you?

HELEN KING

I suppose partly because of the area that I work in. I work in child exploitation and I see the worst of how offenders use the internet and new technology, for example, now I’m aware that at 14 months old we will ensure that there is no way that he has access to online technology in the same way that older children would and as Tanya said, there are so things and I more than most know about what we can do to protect children whilst allowing them to have a good time, but on a personal level I find that very difficult and it is a constant balance for me to work out. 

MARIELLA FROSTRUP

Julie we are talking about very young children, aren’t we?

JULIE JOHNSON

Mmm.

MARIELLA FROSTRUP

I mean some countries actually have guidelines …

JULIE JOHNSON

They do.

MARIELLA FROSTRUP

… in terms of how to deal with this. Do you think they should be using technology at all?

JULIE JOHNSON

I think up to three/four I possible would say that they may be with their parent, maybe reading a book on an iPad or maybe playing a game on an iPad or any tablet and not left on their own. That would be my personal opinion – just from my anecdotal work with children, adolescents and families. Yes. 

MARIELLA FROSTRUP

Lydia, is there any evidence that using computers very early can do harm? 

LYDIA PLOWMAN

No, there’s not really. I think the jury is out. At this pre-school age range people don’t need to worry too much. I mean the kind of advice that you were talking about, for instance the American Academy of Pediatrics says, ‘Children under two shouldn’t have any screen time at all and children over two should have not more than two hours a day.’ In fact most parents ignore that. They do what they feel is right for themselves and what we found is that their attitudes to their child’s learning, to their child’s friendships, to their child’s play – those are the important things and those are what shape the amount of screen time and other interaction time that children have with technology. 

MARIELLA FROSTRUP

Tanya?

TANYA BYRON

Very young children whose neurons are being pronged; the connections are being made; the neuronal networks are being laid down – technology is going to have an impact in terms of how these neurons are firing and we don’t know very much about that yet but we know enough to know that we have to be very clear about the amount of screen time children have and what they’re experiencing and actually technology is not the most useful early life developmental experience for developing brains. 
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Back to the experts 

SONIA LIVINGSTONE

Hello. When I was a girl, children were to be seen and not heard, as the sayingwent. Bedrooms were for sleeping in - not playing in. Television had three channels, and not much of it was for kids. But at the weekends, we could go out and play with a sandwich in our pockets, and our mum didn't know where we were. 

Today's children have more digital media in their homes, in their bedrooms, in their lives than I could ever have imagined, when I was a child. But somehow, we worry, are they as happy, are they as fulfilled, do they have as much to do, as when we were children? I'm a social psychologist and I've been researching the way in which children and young people engage with the changing media environment. For over 20 years, now, I've been working in, as was said, in Britain, across Europe and in America. I do my research by surveying children and parents by interviewing them and by observing how they engage with the media in homes and in schools. 

Today, I want to suggest that we need to think more deeply about the balance between the online risks and the online opportunities, because on all sides, I'm hearing increasing panic about the risks for our children on the internet, and I don't think we're giving enough priority to developing some of the benefits. So, for sure, there are many things to be worried about for children on the internet. There are sites for chatting to strangers, there's anonymous messaging, there's sites where you find pornography, violence sites where you can share and encourage race hate and self-harm. There are sites which come and go which the children know about before us, very often, and which escape regulatory oversight very easily. And for sure some of this really upsets children. In our research, we asked children to tell us about some of the kinds of things that concerned them on the internet and they told us, in confidence. This is just a selection of some of the things that they said. The point I'd like to draw from these quotations is the range of things that is concerning children about the internet, some of which I think as adults we don't give very much attention to. But if we're to understand how common these experiences are, how many children are worried in this way, we need to do nationally representative surveys. And this helps to put things in perspective. A few years ago we did a survey of children in Britain, actually also across Europe. Here's some headline findings of the kinds of risks that they reported encountering. These were children mainly between 9 and 16. I would conclude that children in this country encounter what we might call modest but persistent levels of online risk. 

But it's not every child who is seeing risks, all the time. Overall, about four in ten children said that they'd encountered something like this in the last year. OK so things change, and just very recently we updated our survey. Here is how the figures changed, in just a matter of a few years, but as you'll see, it's a mixed picture, not simply getting worse though there is a notable increase in the number of children who say that they have seen hate messages, and that might be because of the rise of some of those apps and services where children can, or people can send messages, very quickly, and not always see the response of the person at the other end. What's important to know, however, is that overall one in three children who encountered these kinds of risks said that it upset them, in other words, not all children who encountered these risks do say that it upsets them. 

Children can encounter pornography, or even be approached by a stranger online and it turns out ok. Overall, our surveys have found that one in seven children who uses the internet say that something online upset them in the last year. That number hasn't really changed in recent years. It's with those figures in mind that I think that we can think again about some of these headlines because it's hard not to fear for our children when we see headlines like this, and of course the internet is associated with some truly problematic and difficult things. The evidence invites us to think more carefully about which children encounter risks or are upset by what on the internet. Our research suggests, for example, that it's younger children who are often more concerned about violence or cruelty that they encounter on the internet. Girls can be subject to sexual pressures and body image anxieties, and those children who have psychological difficulties, or difficulties at home, do tend to be those who get into more difficulties online, though not inevitably. 

It's easy to understand why we might want to call for more restrictions, perhaps wanting to restrict every child in what they do on the internet, just in case. And I think that would be just as problematic, it would also be problematic to assume that every child on the internet is just fine and we can leave them alone. Somehow we need to find a point of balance and it's hard in the context of great anxiety about what the internet brings, because the internet is always changing and change makes us anxious. Knowing that, I think it's very helpful to realise that, in fact, societies have worried about every new technological revolution, in fact, since the invention of writing. 

Here's Socrates, worrying about the invention of writing. We worried about the printing press, we worried about television. We worried about every technological revolution for its effects on our childrens' minds, on their behaviours, on their moral compass. We've always had exactly these worries. I think in that context something very important the research tells us, too, is that in the years that we've been coming to terms with having the internet as fundamental in our lives, there's in fact been no overall real long-term changes in any of the childhood troubles and difficulties that children encounter; no real changes in childhood abductions, or sexual abuse, or accidental deaths, or mental health problems or suicide. What there has been I think is a kind of new visibility to some of these very long standing and persistent childhood problems, so the internet makes visible sexual harassment at school or bullying in a way that perhaps we were not previously be so aware, but the internet is not the causes of human misery, people are. That's the case whether the rate of children's problems is going up or going down, or, as it were, taking a new form. 

I do think it's taking a new form. There's the fact of being always 'on', always reachable, always connected. There's the plethora of communication choices that face our young people. Whether to communicate in public or in private, whether to be anonymous or identified. The array of choices that they can make about how to communicate online or offline is something they're actually very preoccupied with. It's not that they don't make a distinction between the online and offline, they're making lots of distinctions all the time. I think we, as adults, should be discussing those more carefully with them. 

Then there's the way that the very features of our digital platforms and services are becoming part and parcel of the way in which we interact with each other. Every exchange now leaves a trace. Messages and images can be re-edited to be funny or cruel. They can go viral, reaching many people very fast. They last forever. One of the most difficult ways is that everything nowadays can be shared, and searched and found, and problems can escalate in the blink of an eye. While we're trying to contend with this, of course, those very platforms are constantly being re-designed, re- designing our privacy and safety along the way. 

That's a really crucial point because the internet has not arrived, as it were, from Mars. It is what we have made it. It's been made by the technologists looking for new ways to connect the world. It's been made by commerce, looking for new and profitable businesses. It has been made by governments looking for new ways to reshape education, learning and work. So it's very much what we've made it, and it's also responsive to the way in which we, as ordinary people, make use of the internet. 

Thinking about the ways in which we can design it, we can use it, there are lots of organisations out there now who are working to both advise the public to work with parents and children and teachers especially, to think of ways of using the internet more safely and better. But those organisations are also working with governments and with industry to try to re-design the internet so that it better serves the needs of our children, because those voices are sometimes forgotten. 

That brings me to another really important point. If we want to understand how to make the internet better serve the interests of children, then we should be listening very much to children and to what they have to say. We can't assume that they react to things on the internet in the same way that we do. And as I've already shown, I think, they don't always have the same concerns, and certainly not necessarily the same ways of coping with what they find on the internet that we do. So it's important that we don't assume they react like we do, and it's important to them that we don't overreact to their experiences when we hear about them. One of the other things that I've learned in my research by listening to children and their experiences of the internet, is just how difficult it is even to make that distinction that I've been making between the risks and the opportunities. It helps me to understand why my research has shown that the online opportunities that children experience on the internet are positively correlated with the online risks. In other words, the more they experience opportunities, the more they also encounter risks. It's like becoming more independent offline. 

To become more independent and to encounter the world more brings more risks and the converse is also true. Which is to say if we try to restrict what children do on the internet in order to reduce the risks, we will be restricting their opportunities too. And that includes their opportunities to develop resilience against possible future harm. What we also learned from listening to children when they talk about the internet is the blurry line in between risks and opportunities. It's very hard to draw that line. Children would like to make new friends on the internet but we hear that as they will be meeting strangers. They like to have lots and lots of contacts online but we worry about who those people are. They might like to explore to discover health or sexual advice on the internet but we worry about who is providing that advice. 

So there are lots of activities that hover in-between the risks and the opportunities. We might call them the risky opportunities of the internet, some are called the 'online drama', the drama of being in that state, between the risks and the opportunities. Remember those early days when the internet first arrived in our lives and we talked about the great world of information at our fingertips, the chances for children to make new friends around the globe, the new ways that they could learn and participate on the internet. Well sadly for many children, even in the world's more privileged countries, those great opportunities remain the exception, not the rule. 

These are the top ten sites visited by British 6 to 14 year olds. Many of those sites of course are very good, there's lots of good things there, but it is, I suggest, a rather narrow and branded and commercialised and even rather kind of adult world that children are spending a lot of time in. Research also shows that about half of children of that age group only go to sites that they have ever visited before. Some of those more exciting opportunities, as it were, to climb the ladder of opportunities is not, yet, in the experience of many of our children. 

Here are just some figures to show that some of those more creative and participatory chances are not, yet, within the grasp of many. I think that's partly because we, as adults, don't always know how best to guide them. Could we, if I ask the parents and teachers among you, could you think of ten great websites for children. I wonder how many of you could. I think you probably could for books or television programmes or films, but can you think of ten great websites or apps or educational computer games for children? 

If we could think of more places, if we could encourage a greater range of places for children to go online, and if we were more confident in exploring and encouraging them to explore a kind of journey of possibilities rather than locking them into a rather safe walled gardens. Then I think children would be spending less time online, casting around not quite sure where to go, and so taking up some of those suggested links or opportunistic invitations that can lead them into trouble. 

It's sometimes said that we can think about encouraging children to go online and explore just like we do in the real world, teaching them to swim, teaching them about the roads and so forth, but here lies something of a problem, because in our societies we're not actually very good any more at encouraging our children to go out like I did as a child all day with a sandwich in their pockets and not really knowing where they are. In fact we're not really very good at letting them walk to school any more by themselves, even though there's fewer accidents on the road then there were when I was a child. So no wonder that when children want to explore or even to transgress, they often do it today online. Of course there's nothing new about the way in which children want to meet, hangout, play, take risks, but as a society we need to think about where we want those places to be, and we need to think about who we want to be responsible for them. Of course the internet is here to stay, and so it's right that we think about ways of designing for better safety and fewer risks for harm but also, I've suggested today that we need to give more effort, more priority into designing and stimulating some of the online opportunities, so that more of our children have the chance to explore, create and be imaginative online. Thank you. 
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  How is digital technology changing children's relationships and shaping their online identities? With children's growing interest in social media, we consider the quality of children's online friendships and how they differ from more traditional face-to-face relationships. Every week my son and I Skype his grandparents in Australia. Digital technology is very important in keeping our family connected. As he gets older, my son will have more opportunities to connect with family, friends but also strangers online. Does having access to an online community mean that he will have more friends and a larger support network? Or does it open him up to predators and risks he doesn't yet appreciate? 

Children's social networking has now moved into exciting virtual worlds where children as young as 3 can chat, play games and create their own avatars. Psychologists, sociologists and anthropologists understand that traditional play and imaginary worlds allow children to practise the roles that they will take on as adults, learn social skills and experiment with different identities while working out who they are. Can play in virtual worlds offer the same experience and what is the right balance between real and virtual play? This week we'll explore how research into digital technologies is leading us to re-think what we understand about how children play, socialise and forge their own identities. 
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Dr Aleks Krotoski

It has been 20 years since the World Wide Web was created and every aspect of our lives has been touched by this digital revolution.

Stephen Fry

Sir Tim Berners-Lee is someone who invented something of unbelievable power.

Sir Tim Berners-Lee

I think of the web as humanity connected.

Al Gore

Human civilisation as a whole is now witnessing the connection of people, everywhere on earth, through this web.

Dr Aleks Krotoski

The great fear is that this revolution is making our senses and imagination dependent on screens, shifting us from the real world to the virtual. 

Baroness Susan Greenfield

It's a world that has no consequences. It's a world dominated by senses, so why do you need cognition, why do you need meaning, why do you need metaphor? 

Steve Wozniak

Is it going to bring us a different, better life, or is it going to bring us a different style of communication? That's the question; I don't have the answer. 

Dr Aleks Krotoski

We worry that our kids are being sucked into a superficial online culture. Are they, for better, or for worse, evolving from homo sapiens into some sort of homo interneticus? 

Charlie Leadbetter

A lot of this is a kind of middle-age, middle-class panic about the web. They're panicked by the future, they're panicked by what they think children are doing. 

Dr Aleks Krotoski

I'm going to plunge into the fear and the hype to find out whether the web really is trivialising our relationships and rotting our brains. At its heart, this is about what makes us us, and whether the web distorts or enriches our very humanity. 

The fear for coming generations extends well beyond South Korea. Back in Britain, the ultimate sceptic is the neuroscientist, Susan Greenfield. She tirelessly voices her concern about how the web may be distorting children's sense of reality. 

Baroness Susan Greenfield

When a child is in the real world, even if it's a real world of a doll's house, this is a world where your doll might break, someone might stamp on your toy soldier. So you're learning that actions have consequences. So imagine you're a young person on a computer. It is a world where there is a strong premium on hearing and vision, on strong sensation. There is a triumph of the senses over the meaning. If you give a human brain an environment where actions don't have consequences, if you give that brain an environment that is just literal, where there is no significance, might it not be the case that that brain stays in an infantilised state? 

When I talk to parents and people individually, I've yet to meet someone to disagree with me. Everyone seems to feel a kind of uneasy fear and a poorly articulated worry that they can’t really put into words but nonetheless, they feel that something needs to be done. 

Dr Aleks Krotoski

Susan Greenfield represents the most extreme view that across Britain there is unease that children are growing up only knowing life online. That this is a generation consumed by the web. I have friends and family who are struggling with their children over new technologies. Even the most technologically savvy amongst them find it strange that their kids are more comfortable in front of the screen than they are. I happen to visit many of the same sites that their kids are on, and while I've gotten used to them, I do still feel a bit like a tourist. 

I'm constantly amazed with what generation web can do with new technology, and so I'm going to find out what living with generation web is really like. Parents across the country need no introduction to this familiar scene. 

Jackie

Their lives are completely centred around their computers.

Louis

I chat to friends and do comments, and stuff.

Kate

Usually Facebook and Hotmail, and stuff.

Jim

The kids come home, and are on Facebook before they're having their first cup of tea.

Louis

You can communicate with people and you can look into their lives, and stuff.

Jackie

When I was young, we didn't even have a home telephone.

Dr Aleks Krotoski

Can you imagine life without the web?

Louis

Um, no.

Kate

No.

Jackie

I think it would be like removing her arm, if you took her Facebook site away from her.

Dr Aleks Krotoski

What do you think life was like before the web?

Louis

Really boring. Yeah.

Dr Aleks Krotoski

What do you think people did?

Louis

Read books.

Dr Aleks Krotoski

By the time generation web reach adulthood, they will have spent 10,000 hours online, and a huge proportion of those will have been spent on online social networks. 

But Zuckerberg stuck to his guns. He was determined that Facebook users would live life in the loop.

Mark Zuckerberg

Within a few days we could see in our stats already just the amount of page views people were doing and the amount of engagement they had on the site was going up because what they were coming to the site to do was just to see what their friends were doing, on a day to day basis, and this just made it so much easier to do that. 

Dr Aleks Krotoski

  It's this culture of real-time updating and not the numbers of friends that's the big shift in all of our relationships. Constant status updates, this being in the online loop, has dragged the web into a new age inspiring many imitators, most famously, Twitter. But more importantly, what does this shift mean for you and me as we live our daily lives? I'm going to meet Sherry Turkle an eminent clinical psychologist who has been studying our relationship with technology for 20 years. She's actively researching how the web's feedback loops challenge our sense of who we are. 

Sherry

I think you've started to get almost a new personality type. It moves from I have a feeling I want to make a call to I want to have a feeling, I need to make a call. There's a sense in which you almost need the validation and the support of the community to, in fact, feel the feeling in the first place. Bringing other people into the loop of feeling your feeling. This is very seductive. 

Dr Aleks Krotoski

So, as a recipient of all of this information, how do you think this is affecting me?

Sherry

You start to want to hide. I cannot live the Blackberry version of my life. I cannot be, read, know, all of the places and spaces and feelings and Facebook. My life is more than I can live. We're no longer nourished but consumed in some way by what we've created. 

Jeff Bezos

I genuinely believe that we co-evolve with our tools and most of our network tools are our smart phones where we can check emails, desktop computers, laptops, they encourage us because it's so convenient to consume lots of information in little snippets. 

Chad Hurley

We recently crossed the one billion view mark per day that we're serving. We're also receiving close to 24 hours of video, every minute, on the site, which is a phenomenal amount of data. 

Dr Aleks Krotoski

In my life, it's increasingly rare that I have time on my own, time to think. I have a Twitter account and several blogs to maintain, plus my Facebook status updates, my photo diary, my video blogs and my podcast that I have to record. And that's the content that I create. There's also the content that I consume, not least of which are the emails in my inbox and all the messages on my answering machine. I was away for a week and I had 283 emails that I had to go through. 

Stephen Fry

We have the knowledge of the ages, gathered for us to browse in our pockets. If we seriously think that's a bad thing, if we seriously think that's something we should turn our backs on, or sniff at, then, we really deserve a slapping. This is astounding technology and we should just take a moment to celebrate the power and the reach that it gives us across time and across ideas, and across continents both past, future and present to connect with people. 
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Robin Dunbar

Thank you very much. I'm here to convince the five of you in the audience who aren't actually on Facebook that the whole thing is completely overrated and all your prejudices were correct. 

Oh my goodness. There are lots of us not on Facebook. I don't know what the rest of you are going to do for the next 14 minutes, but … I guess at some level, and this has happened before with email I think back in the late 80s, early 90s, but particularly when Facebook came on stream, I think there was a promissory note on the tin can from the techies that created it that said, this is going to open you up to the global village, you're going to have hundreds of thousands of friends, all over the world. The real question is, is that so? The short answer is no. 

Despite the fact that Facebook allows you to put 5,000 friends up on the can, as it were, in fact, most people don't. As a result of this discussion about who your friends are on Facebook, Facebook actually started to look at their own data. When they did an analysis of the entire, whatever it is, 400 million Facebook users, and looked at all the numbers of friends people had, the average was actually about 150. The modal value, the most common value, is somewhere around 120 or 130, which I think is about right because you have to leave a little room before the 150 for granny, who's not really online yet, and a few odd people like that. 

The key to the issue is really that even though you sign up, and can sign up lots and lots of people, in fact you spend most of your time talking to only a very few of them. These are Facebook's own data here. They're looking at the number of people just measured in different ways, that you have, you know, traffic with that you're talking to. And it’s sort of divided up between those who have 50 friends, 150 friends and 500 friends, and although the number of friends listed is increasing by an order of magnitude, by a factor of 10, the number of close friends, if you like, that most of your social time on Facebook is spent talking to, is actually quite small. 

It’s only somewhere between 3 and about 10 or so. The reason for that is there appears to be a cognitive limit on the number of individuals that we can keep in a sort of relationship with us. This comes off the back of work we were doing on the size of social groups in monkeys and apes. These are the key data here. This is average group size in different species of monkeys, in different species of apes, chimpanzees, gorillas, gibbons, as it happens. Against a measure of brain size, and you can see particularly for the apes this is a very clear line. This block here turns out to be three separate grades, rather tightly defined grades, a bit like this. 

The key thing is, if you plug humans into this regression equation, and the human brain data are from the same data set as all the primate data, we get a predicted value of the great ape equation of about 150. That's what's now known as Dunbar's Number. Ironically, it was so christened, on Facebook. 

If you were the person who did that, and you're here today, thank you, very much, for making my career.

Is this really true, that that's the size of a group? The answer is yes. Here's a bunch of casual examples of human organisations that have that sort of size, somewhere between 100 and 200. These are our attempts, really to look at real human relationships, if you like, in this context. These are the sense of sizes for hunter-gatherer groups. All human societies are multi-layered, so these are a series of grouping layers and community layers. It's this one, here, the red dots, which are the key. They're all the same type of cluster of community, and they cluster very nicely around the value of 150 which is the blue lines. The red dotted lines are the confidence intervals around that. 

They all fit quite nicely within it. This was our very first attempt to look at what it meant for you as an individual. We asked people to tell us who they were sending Christmas cards to; not the number of cards they were sending but who was in the household – the total number of people in the household. That turns out to be very close to 150. The average in this status set was 154. There's a lot of variability around that. Some of us are incredibly mean and don't send any cards at all. Some people send them to their butcher and their baker and their lawyer and all those important people. But the key is it's nicely peaked here around the 150. 

It turns out that the reason for that is it's a problem with your brain. We've been able to show with neuroimaging studies, and a series of neuroimaging studies, and these are now being replicated by other people, so the affect really is quite robust, is that the number of friends you have is essentially a function of the size of this bit of the brain up here right above the eyes. That's the bit that's hugely important in managing social interactions, it turns out. The other bits that are critical along the temporal lobe behind the ear, or, inside the skull by the ear. 

It's the circuitry between these two that makes up this social cognition circuit that in turn determines the number of friends you have. What this allows you to do is to understand how other people are thinking, the state of their minds, as it were. It's the number of individuals whose minds you can handle in this kind of way that seems to set the limit on the total number of friends you have. So I'm sorry to have to tell you … well, there is an interesting question as to whether that bit of the brain, or any bit of the brain, can expand or contract as a result of practice during childhood in particular. That's quite likely. I mean the brain is much more plastic than we thought. 

I'm really sorry to have to tell most of you here that if you're now in your early 20s, it's too late to change. You're stuck with the friends that you've got. 

Why is time important, in the context of friendships?

If you like to think of how you organise your social life, there are two key components. There's that cognitive component that's trying to keep track of the nature of your relationships with other individuals, but time plays a very important component in that process, because it's investing time in your relationships that makes them a relationship. The strength of that relationship, the sense of emotional closeness, is determined by how much time you invest in your individual friendships. Just to illustrate how important this is, your social world really consists of a series of circles which scale very tightly with each other. So, these circles are the number of friends you have, 5, 15, 50 and out to the 150. 

As you come in, you're getting obviously a smaller number of friends, but the quality of that relationship is much more intense. That inner circle of five best friends you have, actually account for something in the order of about half of your total social time. About three-quarters of your total social time is devoted to those inner two layers, the 5 and 15 layers, as it were. They're the ones that are really important to you. They provide you with emotional support and so on. 

If you don't invest time in those relationships, the quality of those relationships will decay, and here's a rather nice example. We were looking at how many people, the size of that inner circle of five. We got a whole bunch of people to tell us this is not defined in terms of the number, it's defined in terms of the people you feel you would go to in moments of deep emotional or financial crisis, the ones who would really help you out, as it were. People consistently come up with about five as the average. There is a lot of variation around that, but five is the average. We also asked people are you in an active romantic relationship at the moment. Some of them said no and some of them said yes. 

The people who said yes only had four close friends in that category.

So the second bad news of today is 'romance is expensive' and it's not just the diamond rings, it's time. All your time is committed, and that relationship is so time consuming, you can't afford to spend time with other people. If you think about what this implies is, forming a romantic relationship costs you a friendship. That person who should have been in here, the fifth person, has now bumped down into the next layer. And believe me, and that means you won't see them so often. If you don't see your friends so often, they ain't going to be your friends. They're very unforgiving. 

Just to illustrate this affect, this is what happens when you need to keep the strength of relationships up. These are data on the change in emotional closeness to all your friends (as opposed to family), over an 18 month period as a function of whether you spent less time in conversation with them, about the same across that period, or during the course of that time you increased the amount of conversation time. These are split for the blokes and the girls. The blokes are blue and the green are the girls. You'll all notice that if you spend less time talking to them, emotional closeness just plummets away. It happens very quickly; within about 6 months. 

Certainly for girls, if girls keep conversation up, and talk to each other a lot, it helps prevent the decay on the relationship. These are people who have moved away from home, so they can't physically go and see them so easily. They have to make a big effort to go, but they can phone them as well. But I draw your attention to the boys. Apparently, talking does not improve boys' relationships. 

There's a slightly more subtle point to this. We also asked them, 'well, tell us all the things you've done with these people. Did you go shopping with them, gone to parties, helped them move house, gone on holiday with them', a whole long list. When we did the same analysis, look what happens. It's the reverse. What prevents boys' relationships decaying is doing stuff together. Apparently, doing stuff together for girls has a negative effect on their relationships. This is my pitch for why the telephone, in particular, digital media in general, things like Facebook, especially so, which are highly female dominated relatively speaking, two thirds of time on Facebook is by women, and why women's phonecall conversations last for an hour on average. 

It's just perfectly designed, the technology is perfectly designed for the way females network and manage their social relationships. I also would explain to you, this is why boys’ phone calls only last 7.3 seconds on average. 

And that's because, all they have to do is say ‘I'll see you down the pub at seven’.

So how good is the digital world? We did a study last year which looked at how satisfied you felt with the interactions you had with your five closest friends, through different media. This is sort of real life every day stuff. It wasn't constructed in a lab, as it were. Face to face, by Skype, phone calls, instant messaging, texting, email and social networking sites. You can see that face to face and Skype are way better, and it's because you have a sense of co-presence there. You're in the same room together as you are in a face to face interaction. Also, what's important, for sure, is the immediacy of the response you get. 

You can see the smile breaking on the face as you start to tell a joke. Jokes are notoriously flat, if you send them on email. Things you'd fall about laughing at, in the pub, not just because you've had too much to drink, but on email you just go, 'why did you bother?' This comes out of these data very nicely. If you also ask, as we did, was there laughter in that conversation, whether it was real laughter or virtual laughter in the sense of emoticons, it seems the level of satisfaction after an interaction in which laughter in some form occurred is much, much higher than an interaction with the same person, when laughter doesn't occur. 

The reason laughter is so important in this context, and it seems to be one of the key drivers for creating relationship quality, and I think that's why in lonely hearts ads you see GSOH so often, 'good sense of humour', it's really important in servicing our relationships, but here's why. What laughter does is trigger the release of endorphins. Endorphins are the brain’s own pain killers basically. They give you a very slight opiate high. We tried to look at this by giving a bunch of people comedy videos to watch – Michael McIntyre and various stand-up comedians. We compared them with a bunch of people who watched boring videos, mostly golfing instruction. We measured the endorphin production through pain threshold, like this. 

If endorphins are produced, pain thresholds will go up, so you'll see an increase in pain threshold. You can stand more pain after laughing. Sure enough, just look at the difference, it's really clear-cut. This one I really like, because we did it live at the Edinburgh Fringe. This was a stand-up comedy routine. The audience watching stand-up comedy. This was audiences watching playlets at the Edinburgh Fringe, and you see the same effect there. Laughter makes the world go round. Thank you very much. 
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Young children learn about the world in a number of different ways. Sometimes they think through a problem and work it out, sometimes they try out different solutions until they find something that works and sometimes they learn best from watching and talking to the people around them. How will technology affect these different but overlapping forms of learning? When children memorise facts, reason, and solve problems they are involved in 'cognitive learning'. They are deliberately thinking about the task and learning from that reflection. In the digital age children are often carrying out several tasks at once such as texting, listening to music and surfing the net. 

There is some concern that this routine multitasking so early in life will compromise children's ability to focus deeply on any one task in the future. Does using digital technologies rewire children's brains for better or for worse? Often children learn simply by trying things out and seeing what works and what doesn't. Many computer games rely on this type of trial-and-error learning. Regular rewards and reinforcements are built in, which encourage the player to work out how to progress. Some critics consider computer games a time-consuming distraction. But might they actually nurture skills that are useful in the real world, such as fine motor control and hand-eye coordination? Children learn a huge amount from the people around them through observation, interacting, and exchanging ideas. 

A new way of writing and speaking has evolved through digital communication technologies such as social networks and text messaging. Is this new 'text slang' damaging children's literacy skills or is it the sign of a creative new genesis of language? Get involved in the discussion as we explore some of these key topics and investigate what new research tells us about technology's influence on children's learning in the digital age. 
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We always hear that texting is a scourge. The idea is that texting spells the decline and fall of any kind of serious literacy, or at least writing ability, among young people in the United States and now the whole world today. The fact of the matter is that it just isn't true. And it's easy to think that it is true, but in order to see it in another way, in order to see that actually texting is a miraculous thing, not just energetic, but a miraculous thing, a kind of emergent complexity that we're seeing happening right now. We have to pull the camera back for a bit and look at what language really is. 

In which case, one thing that we see is that texting is not writing, at all. What do I mean by that? Basically if we think about language, language has existed for, perhaps, 150,000 years, at least 80,000 years, and what it arose as is speech. People talked. That's what we're probably genetically specified for; that's how we use language most. Writing is something that came along much later. 

And as we saw in the last talk, there's a little bit of controversy as to exactly when that happened, but according to traditional estimates, if humanity had existed for 24 hours, then writing only came along at about 11:07pm. That's how much of a lateral thing writing is, so, first there's speech and then writing comes along as a kind of artifice. Now don't get me wrong, writing has certain advantages. 

When you write, because it's a conscious process, because you can look backwards, you can do things with language that are much less likely if you're just talking. For example, imagine a passage from Edward Gibbon's, The Decline and Fall of the Roman Empire: 'The whole engagement lasted above twelve hours, till the gradual retreat of the Persians was changed into a disorderly flight, of which the shameful example was given by the principal leaders and the Surenas himself.' That's beautiful, but let's face it, nobody talks that way, or at least they shouldn't if they're interested in reproducing. That is not the way any human being speaks casually. Casual speech is something quite different. 

Linguists have actually shown that when we're speaking casually in an unmonitored way, we tend to speak in word packets of maybe seven to ten words. You'll notice this if you ever have an occasion to record yourself or a group of people talking. That's what speech is like. Speech is much looser, it's much more telegraphic, it's much less reflective. Very different from writing. So we naturally tend to think because we see language written so often, that that's what language is, but actually what language is, is speech. 

There are two things. Now of course, as history has gone by, it's been natural for there to be a certain amount of bleed between speech and writing. So, for example, in a distant era now, it was common when one gave a speech to basically talk like writing. So I mean the kind of speech that you see someone giving in an old movie where they clear their throat and go, 'hmm, hmm, ladies and gentlemen' and then they speak in a certain way which has nothing to do with casual speech. It's formal, it uses long sentences like this Gibbon one. It's basically talking like you write, and so, for example, we're thinking so much these days about Lincoln because of the movie. 

The Gettysburg Address was not the main meal of that event. For two hours before that, Edward Everett spoke on a topic that, frankly, cannot engage us today and barely did then. The point of it was to listen to him speaking like writing. Ordinary people stood and listened to that for two hours, it was perfectly natural. That's what people did then, speaking like writing. Well, if you can speak like writing, then logically it follows that you might want to also, sometimes, write like you speak. The problem was just that in the material, mechanical sense that was harder back in the day, for the simple reason that materials don't lend themselves to it. 

It's almost impossible to do that with your hand, except in shorthand, and then communication is limited. On a manual typewriter, it was very difficult. And even when we had electric typewriters and then computer keyboards, the fact is, that even if you can type easily enough to keep up with the pace of speech, more or less, you have to have someone who can receive your message quickly. Once you have things in your pocket that can receive that message, then you have the conditions that allow that we can write like we speak. And that's where texting comes in. And so texting is very loose in its structure. 

No one thinks about capital letters or punctuation when one texts, but then again, do you think about those things when you talk? No, and so therefore why would you when you were texting? What texting is, despite the fact that it involves some of the brute mechanics of something that we call writing, is fingered speech. That's what texting is, now, we can write the way we talk. It's a very interesting thing, but nevertheless easy to think that, still, it represents some sort of decline. We see this general bagginess of the structure, the lack of concern with rules and the way that we're used to learning on the blackboard. And so we think that something has gone wrong. 

It's a very natural sense, but the fact of the matter is that what is going on is a kind of emergent complexity. That's what we're seeing in this fingered speech. In order to understand it, what we want to see is the way in this new kind of language, there is new structure coming up. And so, for example, there is in texting a convention which is LOL. 

Now, LOL we generally think of as meaning laughing out loud, and of course, theoretically, it does. And if you look at older texts then people used it to actually indicate laughing out loud. But if you text now, or, if you are someone who is aware of the sub-strata of texting, the way it's become, then you'll notice that LOL does not mean laughing out loud, any more. It has evolved into something that is much subtler. 

This is an actual text that was done by a non-male person of about 20 years old, not too long ago: 'I love the font you're using, btw'. Julie: 'lol thanks gmail is being slow right now'. If you think about it, that's not funny. No one's laughing, and yet, there it is. So, you assume there has been some sort of hiccup. 

Then Susan says 'lol, I know'. Again, more guffawing than we are used to when you're talking about these inconveniences.

So Julie says 'I just sent you an email'.(Susan: 'lol, I see it'. Very funny people, if that's what LOL means.

Julie says 'So what's up?' Susan: 'lol, I have to write a 10 page paper'. She's not amused. Let's think about it. LOL is being used in a very particular way. It's a marker of empathy, it's a marker of accommodation. We linguists call things like that pragmatic particles, any spoken language that is used by real people have them. If you happen to speak Japanese, think about that little word 'ne' that you use at the end of a lot of sentences. If you listen to the way black youth today speak, think about the use of the word 'yo'. Whole dissertations could be written about it, and probably are being written about it. A pragmatic particle, that's what LOL has gradually become. 

It's a way of using the language between actual people. Another example is slash. Now, we can use slash in the way that we're used to along the lines of 'we're going to have a party slash networking session'. That's kind of like what we're at. Slash is used in a very different way in texting among young people today. It's used to change the scene. 

So, for example, this Sally person says 'So I need to find people to chill with' and Jake says 'Haha so you're going by yourself? Why?' You could write a dissertation about haha too but we don't have time for that. 

Sally: 'For this summer program at NYU'. Jake: 'Haha. Slash I'm watching this video with suns players trying to shoot with one eye.' The slash is interesting. I don't really even know what Jake is talking about after that, but you notice that he's changing the topic. That seems kind of mundane, but think about how in real life when we're having a conversation and we want to change the topic there are ways of doing it gracefully. You don't just zip right into it. You'll pat your thighs and look wistfully off into the distance, or you'll say something like, 'hmm, makes you think', when it really didn't, but what you're really trying to do is change the topic. 

You can't do that while you're texting, and so ways are developing of doing it within this medium. All spoken languages have what a linguist calls a new information marker, or two or three. Texting has developed one from this slash. So, we have a whole battery of new constructions that are developing, and yet it's easy to think that something is still wrong, that there is a lack of structure of some sort. It's not as sophisticated as the language of the Wall Street Journal. The fact of the matter is, look at this person in 1956, and this is when texting didn't exist and I Love Lucy is still on the air. 'Many do not know the alphabet or multiplication table, cannot write grammatically…' 

We've heard this sort of thing, before, not just in 1956 but in 1917. Connecticut schoolteacher, 1917. This is the time when we all assume that everything somehow in terms of writing was perfect because the people on Downton Abbey are articulate, or something like that. So, 'From every college in the country goes up the cry, "Our freshmen can't spell, can't punctuate" ..and so on. We can go even further back than this. It's the president of Harvard. It's 1871; there's no electricity and people have three names. 'Bad spelling, incorrectness as well as inelegance of expression in writing...' And he's talking about people who are otherwise well prepared for college studies. You can go even further back. 

In 1841, some long lost superintendent of schools is upset because of what he has, for a long time noted with regret - the almost entire neglect of art of original (blah, blah, blah), or, you can go all the way back to 63 AD. There's this poor man who doesn't like the way people are speaking Latin. As it happens, he was writing about what had become French. And so there are always people worrying about these things and the planet somehow seems to keep spinning. And so the way I'm thinking of texting these days is that what we're seeing is a whole new way of writing that young people are developing, which they're using alongside their ordinary writing skills. 

And that means, they're able to do two things. Increasing evidence is that being bilingual is cognitively beneficial. That's also true of being bi-dialectal and that's certainly true of being bi-dialectal in terms of your writing. And so texting is actually evidence of a balancing act that young people are using today, not consciously, of course, but it's an expansion of their linguistic repertoire. It's very simple. If somebody from 1973 looked at what was on a dormitary message board in 1993, the slang would have changed a little bit, since the era of Love Story, but they would understand what was on that message board. Take that person from 1993. Not that long ago. This was, you know, Bill and Ted's Excellent Adventure. Those people. 

Take those people and, they read a very typical text written by a 20 year old today, often, they would have no idea what half of it meant because a whole new language has developed among our young people doing something as mundane as what it looks like to us when they're batting around on their little devices. So in closing, if I could go into the future, if I could go into 2033, the first thing I would ask is whether David Simon had done a sequel to The Wire. I would wanna know. I really would ask that! Then, I would want to know actually what was going on in Downton Abbey. That would be the second thing. 

The third would be, please show me a sheaf of texts written by 16 year old girls, because I would want to know where this language had developed since our times. And ideally I would send them back to you, and me, now, so we could examine this linguistic miracle happening, right under our noses. Thank you very much. 
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Daphne Bavelier

I'm a brain scientist, and as a brain scientist, I'm actually interested in how the brain learns. I'm especially interested in the possibility of making our brains smarter, better and faster. It is in this context that I'm going to tell you about video games. When we say video game, most of you think about children. It's true, 90 per cent of children do play video games, but let's be frank, when the kids are in bed, who is in front of the Play Station? Most of you. The average age of a gamer is 33 years old, not eight years old. In fact, if we look at the projected demographics of video game play, the video game players of tomorrow are older adults. 

So video games are pervasive throughout our society. It is clearly here to stay. It has an amazing impact on our everyday life. Consider these statistics released by Activision. After one month of release of the game Call of Duty - Black Ops it had been played for 68,000 years, worldwide. Would any of you complain if this was the case about doing linear algebra? So what we are asking in the lab is how can we leverage that power? I want to step back a bit. I know most of you have had the experience of coming back home and finding your kids playing this kind of games. The name of the game is to get after your enemies, zombies, bad guys, before they get to you, right? 

And I'm almost sure most of you have thought, Oh, come on, can't you do something more intelligent than shooting at zombies? I'd like you to put this kind of knee-jerk reaction in the context of what you would have thought if you had found your girl playing Sudoku, or your boy reading Shakespeare. Most parents would find that great. Well, I'm not going to tell you that playing video games days in and days out is actually good for your health. It's not, and binging is never good. But I'm going to argue that in reasonable doses, actually the very game I showed you at the beginning, those action-packed shooter games, have quite powerful effects and quite positive effects on many different aspects of our behaviour. 

There's not one week that goes without some major headlines in the media about whether video games are good or bad for you, right? You're all bombarded with that. I'd like to put this kind of Friday night bar discussion aside and get you to actually step into the lab. What we do in the lab is actually measure directly, in a quantitative fashion, what is the impact of video games on the brain. I'm going to take a few examples from our work. One first saying that I'm sure you all have heard, is the fact that too much screen time makes your eyesight worse. That's a statement about vision. There may be vision scientists among you who actually know how to test that statement. 

We can step into the lab and measure how good your vision is. Well, guess what? People that don't play a lot of action games, that don't actually spend a lot of time in front of screens have normal, or what we call 'corrected to normal', vision. That's ok. The issue is what happens with these guys that actually indulge into playing video games, like five hours per week, ten hours a week, fifteen hours a week. By that statement, their vision should be really bad, right? Guess what, their vision is really, really good. It's better than those that don't play. It's better in two different ways. The first way is that they are able to resolve small detail in the context of clutter. 

That means being able to read the fine print on prescriptions rather than using magnifying glasses you can actually do it with just your eye sight. The other way that they are better is actually being able to resolve different levels of grey. Imagine you are driving in the fog. That makes the difference between seeing the car in front of you and avoiding an accident, or getting into an accident. So we're actually leveraging that work to develop games for patients with low vision, and to have an impact on retraining their brain to see better. Clearly, when it comes to action video games, screen time doesn't make your eyesight worse. 

Another saying that I'm sure you have all heard around is video games lead to attention problems and greater distractibility. We know how to measure attention, in the lab. I'm actually going to give you an example of how we do so. I'm going to ask you to participate, so you're going to have to play the game with me. I'm going to show you coloured words, and I want you to shout out the colour of the ink, so, this is the first example... 

Daphne Bavelier/Audience:

Orange. Good.Green, red, yellow, red, yellow, green.

Daphne Bavelier:

You get my point, right?

You're getting better, but it's hard. Why is it hard? Because I introduced a conflict between the word itself and its colour. How good your attention is determines actually how fast you resolve that conflict, so the young guys here, at the top of their game, probably did a little better than some of us who are older. We can show that when you do this sort of task with people that play a lot of action games, they actually resolve the conflict faster. So clearly, playing those action games doesn't lead to attention problems. Actually those action video game players have many other advantages, in terms of attention. 

And one aspect of attention which is also improved for the better is our ability to track objects around in the world. This is something we use all the time. When you're driving, you're tracking, keeping track of the cars around you, and you're also keeping track of the pedestrian, the running dog, and that's how you can actually be safe driving, right? In the lab, we get people to come to the lab, sit in front of a computer screen, and we give them little tasks that I'm going to get you to do again. You're going to see yellow happy faces, and a few sad blue faces. These are children in a school yard in Geneva during a recess during winter. 

Most kids are happy, it's actually recess, but a few kids are sad and blue because they've forgotten their coat. Everybody begins to move around, and your task is to keep track of who had a coat at the beginning, and who didn't. I'm going to show you an example where there is only one sad kid. It's easy because you can actually track it with your eyes, you can track, and track, and when it stops and forms a question mark and I will ask you, did this kid have a coat or not? Was it yellow initially or blue? I hear yellow, good. Most of you have a brain. I'm now going to ask you to do the task, but now with a little more challenging task. 

There are going to be three of them that are blue. Don't move your eyes; please don't move your eyes. Keep your eyes fixated and expand, pool your attention. That's the only way you can actually do it. If you move your eyes, you're doomed. Yellow or blue? 

Audience

Yellow.

Daphne Bavelier

Good. So your typical, normal young adult can have a span of about three or four objects of attention. That's what we just did. Your action video game player has a span of about 6 to 7 objects of attention which is what’s shown in this video here, that's for you guys, action video game player, a bit more challenging right? Yellow or blue? 

Audience

Blue.

Daphne Bavelier

Blue. We have some people who are serious out there. Yeah, good! In the same way that we actually see the effects of video games on people's behaviour, we can use brain imaging and look at the impact of video games on the brain. We do find many changes, but the main changes are actually to the brain networks that control attention. So one part is a parietal cortex which is very well known to control the orientation of attention. The other one is the frontal lobe which controls how we sustain attention, and another one is the anterior cingulate which controls how we locate and regulate attention and resolve conflict. 

When we do brain imaging, we find that all three of these networks are actually much more efficient in people that play action games. This actually leads me to rather counter-intuitive finding in the literature about technology and the brain. You all know about multi-tasking, and you've all been faulty of multi-tasking, when you're driving and you pick up your cell phone. Bad idea. Very bad idea. Why? Because as your attention shifts to the cell phone, you are actually losing the capacity to react swiftly to the car braking in front of you and so you are much more likely to get engaged into a car accident. We can measure that kind of skills in the lab. 

We obviously don't ask people to drive around and see how many car accidents they will have, that would be a little costly proposition. But we design task on the computer where we can measure to the millisecond of accuracy how good they are at switching from one task to another. When we do that we actually find that people that play a lot of action games are really, really good, they switch very fast, very swiftly, they pay a very small cost. I'd like you to remember that result and put it in the context of another group of technology users. A group which is much revered by society which are people that are engaged in multimedia tasking. What is multimedia tasking? 

It's a fact that most of us, most of our children, are engaged into listening to music at the same time as doing a search on the web and chatting on Facebook with their friends. That's a multimedia tasker. There was a first study done by colleagues at Stanford, and they were replicated, that showed that those people that identify as being high multimedia taskers are absolutely abysmal at multitasking. When we measured them in the labs, they were really bad. This kind of result really makes two main points. The first one is that not all media are created equal. You can't compare the effect of multimedia tasking and the effect of playing action games. They have totally different effects on different aspects of cognition, perception and attention. 

Even within video games, I'm telling you, right now, about these action packed video games. Different video games have a different effect on your brain. So we actually need to step back into the lab and really measure what is the effect of each video game. The other lesson is that general wisdom carries no weight. I showed that to you, already, like we looked at the fact that despite a lot of screen time, thpse action gamers have a lot of very good vision, etcetera. Here, what is very striking, is that these undergraduates that actually report engaging a lot of high multimedia tasking are convinced they aced the test. So you show them their data, you show them they're bad and they're like, ‘not possible’. 

They have this sort of gut feeling that really they are doing really, really good. That's another argument for why we need to step into the lab and really measure the impact of technology on the brain. In a sense, when we think about the effect of video games on the brain, it's very similar to the effect of wine on the health. There are some very poor uses of wine and there are some very poor uses of video games, but when consumed in reasonable doses, and at the right age, wine can be very good for health. There are actually specific molecules that have been identified in red wine as leading to greater life expectancy. 

In the same way, those action video games have a number of ingredients that are actually really powerful for brain plasticity, learning, attention, vision, etcetera, and so we need and are working on, what are those active ingredients so that we can leverage them to deliver better games either for education, or for rehabilitation of patients. Now, because we're interested in having an impact for education or rehabilitation of patients, we are actually not that interested in how those of you that choose to play video games for many hours perform. I'm much more interested in taking any of you, and showing that by forcing you to play an action game, I can actually change your vision for the better. 

Whether you want to play that action game, or not, that's point for rehabilitation or education. Most kids don't go to school saying, 'great, two hours of math'. That's really the crux of the research, and to do that, we need to go one more step. One more step is to do training studies. Let me illustrate that step with a task which is called mental rotation. Mental rotation is a task where I'm going to ask you, and again I’m going to ask you to do the task, to look at this shape, study it, it's a target shape, and I'm going to present you four different shapes. One of these four different shapes is actually a rotated version of this shape. I want you to tell me which one. 

The first one, second one, third one or fourth one? I'll help you. Fourth one. One more. Get those brains working. C'mon! That's our target shape. 

Third, good! This is hard, right? The reason I asked you to do that is because you can really feel your brain cringing, right? It doesn't really feel like playing mindless action video games. Well, what we do in these training studies is, people come to the lab, they do tasks like this one. We then force them to play 10 hours of action games. They don't play 10 hours of action games in a row, they do distributed practice, so little shots of forty minutes on several days, over a period of two weeks. Then once they are done with their training, they come back a few days later, and they are tested, again, on a similar type of mental rotation task. 

This is work from a colleague in Toronto where they showed us that initially, subjects performed where they were expected to perform, given their age. After two weeks of training on action video games, they actually performed better, and the improvement is still there five months after having done the training. That's really, really important. Why? Because I told you, we want to use these games for education or for rehabilitation, so we need to have affects that are going to be long-lasting. 

At this point, a number of you are probably wondering, why are you waiting for putting on the market a game that would be good for the attention of my grandmother, and that she would actually enjoy, or a game that would be great to rehabilitate the vision of my grandson who has Amblyopia, for example? Well, we're working on it, but here is a challenge. There are brain scientists like me, who are beginning to understand what are the good ingredients in games to promote positive effects. That's what I'm going to call the broccoli side of the equation. There is an entertainment software industry which is extremely deft at coming up with appealing products that you can't resist. That's the chocolate side of the equation. 

The issue is we need to put the two together, and it's a little bit like with food. Who really wants to eat chocolate covered broccoli? None of you! You've probably have had that feeling, right, picking up an education game and sort of feeling hmmm, it's not really fun, it's not really engaging. So what we need is really a new brand of chocolate – a brand of chocolate that is irresistible, that you really want to play, but that has all the ingredients, the good ingredients, that are extracted from the broccoli that you can't recognise that are still working on your brains. And we're working on it, but it takes to come and to get together brain scientists, people that work in the entertainment software industry and publishers. 

So these are not people that usually meet every day, but it's actually doable, and we are on the right track. I'd like to leave you with that thought, and thank you for your attention. 
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MONTAGUE

What is it about computer games that makes them so difficult to put down? My guest today thinks the answer to that could transform the way young people learn. But his research is going even further, from gaming into gambling. Children with even the shortest attention span will spend hours trying to make progress within the world of a game. It’s all about choices based on trial and error. But what if adding those same elements to a classroom – luck and reward, the basis of gambling – could turn children into better learners? 

Paul Howard-Jones is an educational psychologist specialising in neuroscience. He’s from the University of Bristol’s Graduate School of Education. 

Now Paul, we’ll talk about the gambling aspect in a moment but let’s start with the gaming because most people, certainly parents, will recognise that there is almost a magnetic power about computer games. What do we know about the magic that gets people hooked? 

HOWARD-JONES

Well we certainly don’t know nearly as much as we’d like to but I think many scientists are becoming interested in video games because they also, as well as engaging their players, they also seem to be very, very good teachers. What we’re seeing are a whole range of effects. So, for example, improved visual motor response, improvements in switching attention, even improvements in being able to not be distracted – these sorts of things. Now this is important because scientists have been trying to improve these functions for quite some time and now they’re waking up to the fact that through all those years of relative failure this has been occurring in bedrooms around the world as children play their action video games. 

MONTAGUE

But for a child to be able to get better at responding quickly to something, perhaps they can react quicker when they see something, that’s different from actually speeding up learning isn’t it? 

HOWARD-JONES

Yes, so for many years people have been trying to put the curriculum, if you like, the educational curriculum into games and to some extent it’s been a bit of a disaster. The most common outcome is that the child will turn around and say is this supposed to be fun, you know, so educational games have had pretty bad press. And I think part of the reason for that is we haven’t really understood what the underlying processes are. So when people are observing theses video games, having such effects in terms of basic cognitive function, it’s obviously of interest to try and find out how that is achieved. But you’re right, that there is then quite a step, there’s quite a leap to make, in terms of applying those processes to teach curriculum. 

MONTAGUE

So what is it that we have learnt that we know that children like and will be gripped by that might be applied in education?

HOWARD-JONES

Well what we’re seeing is an increase in the way in which the brain is responding in the reward system, so when they’re playing the video games you see this very significant uptake of dopamine in the mid-brain region. So it’s the sort of thing you get when you see chocolate cake or sex, drugs and rock ‘n’ roll, basically all those visceral motivations produce that response. So the next question is well why does that happen and what we’re seeing in video games is this very rapid schedule of rewards and more than that these rewards are uncertain, in the sense that they rely on some element of luck or chance. Now if you take that research and you link it to other research that has shown if there is an element of chance then you get more of this mid-brain dopamine response then you can begin to understand that video games probably should have that potential to make us much more engaged and excited. 

MONTAGUE

It’s the lack of predictability.

HOWARD-JONES

It’s the lack of predictability but also this very rapid schedule of uncertain rewards.

MONTAGUE

Now there have been huge advances in what we’re learning about the brain in the last few years, I mean there’s obviously a lot of argument about the different advantages and what we can say about it, so I wonder actually given all that you know about the literature whether you apply it at home? 

HOWARD-JONES

I try to, is the honest answer, but I am a parent in the real world and it’s not always straightforward. So the things that really come through to me as important are sleep, nutrition and things like caffeine and technology can be very disruptive. I mean sleep is important for learning, not just in terms of being rested the next day but actually remembering what happened the day before because sleep helps consolidate your memory. So if you have disrupted sleep then you will not be able to remember your homework so well. And in fact a study has been done on that with 10-11 year olds where they’ve shown that depending on whether you watch TV, a computer game or no technology at all your sleep will be disrupted in a different way and you will remember more or less of the homework that you do after that experience. 

MONTAGUE

Okay, so the best is what?

HOWARD-JONES

No technology. Second best TV and the thing which disrupts sleep and homework memory the most is unfortunately the video games.

MONTAGUE

So what time – in your household – what time do video games go off or what time should they – I mean…?

HOWARD-JONES

It depends on the age because one of the problems here of course is that teenagers need to start becoming more independent and making their own decisions and video games are part of teenage culture and so are mobile phones, mobile phones are another element of trouble in terms of disrupting sleep. So in an ideal world I think probably I would restrict technology to at least before – seven o’clock I think would be the time when you want to pull the plug out really. That’s what we do. But then I’m not – I haven’t mentioned the older ones and that’s where you have the difficulty because they’re on Facebook… 

MONTAGUE

And they’re not going to listen to you.

HOWARD-JONES

…they’re communicating with their friends. Well it’s a negotiation isn’t it, it’s negotiation. So I, during revision periods I’m much stricter about it but then they need to have some freedom and find out actually how awful they feel sometimes if they’ve been up till 10 or 11 o’clock playing video games. 

MONTAGUE

And if they’re sleeping in till 10 or 11 o’clock that’s a good thing because teenagers need that?

HOWARD-JONES

It’s a good thing for them to be sleeping in at the weekends I think.

MONTAGUE

What about this other idea that you should show students the images of their brain at times where there is activity? Because you have argued that this is a good thing – that actually if you can… 

HOWARD-JONES

What I’ve argued is it is good for children to be aware and thinking about their own mental processes and be aware about what their brain needs to function well. I think if you want to talk to children about things like working memory, how much you can keep in your attention at once, then brain images could be particularly helpful for that. But also, learning about the plasticity of the brain is really important as well. We know, for example, a study that was done with teenagers in the States that if teenagers know more about the maleability of their brain they see it less as a biological limit. And that can improve their self-concept and it can improve their academic trajectory as well. And actually on that subject, it's also true that teachers need to know about this. So we've been, just the last few weeks, we've been been trawling through data from around the world looking at some of the strange ideas that teenagers have, but also their ideas about the role of genetics in education. You know there's been a lot of discussion about that lately. And what we've found is that in our Greek sample, in our Chinese sample and in our British sample of trainee teachers, we found that there's a correlation between believing that genetics has a very big role in the educational outcome and thinking that there is less that you can do for the student in the classroom, and teacher attitudes do have knock-on effects on students outcomes. 
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Nathalia Gjersoe

Does education need re-thinking with the advances in digital tools?

Most classrooms today look much the same as when I was a child there are textbooks, desks, paper and the teacher at the front. How will digital technologies change what the classroom of the future looks like? Teachers often struggle to support the needs of children in classes that are growing in number. Innovators have demonstrated how technology can help address this problem by tailoring learning to individual children's interests and needs. In this educational 'revolution', technology can make learning more entertaining and engaging, allowing each child's progress to be closely monitored and offering regular rewards to maintain their attention. Traditional skills taught at school, such as reading and writing, also need to be refreshed to prepare children for working and thinking digitally. 

The new UK national curriculum includes computer coding lessons for children as young as 5. It's hoped that this will prepare them to create their own digital content, rather than just consume it. iPads and digital apps are now offering powerful resources for teaching even basic numeracy and literacy skills. As we examine these new teaching and learning innovations, we also explore the role of teachers and adults. How will classroom teachers adapt to make room for digital technology in education? And what about my role as a parent - how will I support my son as technology advances beyond my own level of understanding? 
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SARAH MONTAGUE:

In just a few years the Khan Academy has effectively become the largest school in the world. Ten million people use it every month. Most log on at home independently but about a million have been signed up by their teachers. It’s a model known as ‘flipping’ the classroom. The student watches a Sal Khan video at home and then class time is free for the kind of work that used to be set for homework but now the teacher can help each child with exactly what they are finding difficult or set more challenges for the ones who are racing ahead. 

SALMAN KHAN

Think about a teacher in a traditional classroom. It’s very hard for them to know who’s getting it, who’s not getting it, who’s lost, who’s bored. So when a student shows up at Khan Academy right now we give them a pre-test. The idea is that every time a student interacts with the system the system is improving its knowledge of what the student may or may not know. So based on that we start recommending things for the student to do ‘Hey why don’t you do this exercise, watch this video’ … 

SARAH MONTAGUE

Basically you are teaching that child what they need to know not what the class needs to know.

SALMAN KHAN

Yeh, that’s right. What traditionally happens is that person, you know, they are getting A-, B+ in middle school. Then when they get into Algebra they started to become B-, C+ students. Then when they are in higher they have so many gaps that they just think that Calculus is impossibly difficult. But we are seeing that if you let them all go at their own pace (and we are seeing this in public schools, private schools, rich neighbourhoods, poor neighbourhoods) that those same kids that you thought were weak, if you let them tackle their foundations without being embarrassed (they might be in six grade but they have to cover some third grade material) you let them do that at their own time and pace. In a matter of weeks, sometime months, they can become the best student in the class.    

SARAH MONTAGUE

It’s a wonderfully seductive vision Each child having an education tailoured so precisely to their needs that they don’t have gaps in their knowledge. The Education Secretary, Michael Gove is among the many politicians to have been here to see Sal Khan and what he is up to. 

I wanted to see how it works in practice, when you have a class of 30 children. Sal Khan sent me off to the suburban sprawl of Milpitas to see a class of nine-year-olds at the William Burnett Elementary school. 

[Childrens’ voices in the background]. 

HELEN

The avatar – it’s kind of like this small, pink thing, it looks like it’s fluffy.

SARAH MONTAGUE

Helen is lying on her tummy on the classroom floor. Her laptop is open and along with her classmates she’s proudly showing off her avatar (her virtual identity). 

HELEN

I think like if I can see it in real life and I can hold it I wonder if it can bounce or not.

SARAH MONTAGUE

Really? 

HELEN

Yeh. 

TEACHER

Should your pencils be in your hand? 

CLASS

No.  

ALISON ELIZONDO

Yeh, right – go anywhere on the floor. 

SARAH MONTAGUE

The class starts and the teacher, Alison Elizondo immediately has her pupils logging onto Khan Academy. 

ALISON ELIZONDO

I was blown away. I was what you would consider a traditional teacher. It changed the way that I am teaching. I’m excited about it. They’re excited about it. You will see. 

[Clapping and childrens’ voices]

I’m just logging in here and I’m going to go to my coach screen. 

SARAH MONTAGUE

So explain to us what we’ve got here. We’ve got a list of all your class …

ALISON ELIZONDO

Correct. And I’m going to go down to my friend, Christopher.  

SARAH MONTAGUE

Poor Christopher sitting here having all his results analysed and we can … What can you tell about Christopher? 

ALISON ELIZONDO

So what this is telling me is that during this week he’s mastered this skill …

SARAH MONTAGUE

That’s multiplying two digits by two digits …

ALISON ELIZONDO

… Like 32 times 17 

SARAH MONTAGUE

… and we’ve actually got the number of attempts he’s made at it. 

ALISON ELIZONDO

Correct.

SARAH MONTAGUE

And he’s spent 22 minutes doing it.

ALISON ELIZONDO

Correct. What is so powerful with this it will give me the exact problem that he missed – why he got it wrong. If he practiced it for homework yesterday and I can intervene within 24/48 hours I’m going to clear up something that maybe went on for years. 

SARAH MONTAGUE

Alison reckons that the best teacher in the world could not know as much about their students as the Khan Academy dashboard can tell her. 

There is something a bit big brotherish about it. It knows everything a child does. How long they worked, where and how they went wrong, and what videos or clues they looked at to help. 

The kids in her class don’t seem to mind in the slightest. They seem genuinely fired up by earning more energy points and badges so they can upgrade their avatars. Convincing the parents has been a harder task. Alison told me some wanted to know why on earth their children were watching videos online in the evenings instead of doing homework. 

It is the computer that’s driving the teaching and the teacher’s role is now recast as a mentor. 
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Maggie Ward

Every day, 7.2 million students walk into classrooms throughout the United States. These classrooms, generally, look the same. Thirty students sit in rows of desks taking notes in their notebooks, while the teacher stands at a whiteboard teaching a lesson. Regardless of ability level, each student receives the exact same information at the exact same pace. As Miss Jackson presents this same material, the students respond differently. Tommy gets it while Allison is bored and Maria is lost. At the end of the day, these same students head home, while at home they sit at the kitchen table doing their homework, and trying to remember what Miss Jackson said. 

Students like Tommy make it most of the way through the homework while others like Allison find it easy and fly through it. At the same time, students like Maria get frustrated and need some extra help. Miss Jackson recognises that students have different needs and would love to work individually with each student, but this requires time and resources that her school does not have. One solution to this problem is the flipped classroom. Here's what it looks like. While at home, students sit in their rooms watching videos of the lesson that Miss Jackson assigned. Tommy is still able to work at his normal pace. Allison is no longer bored because now she can use this new technology to fast forward through the easy material. 

Maria is no longer frustrated because she can review the material she didn't understand by pausing and rewinding. When really she gets stuck, she can get help from her classmates. New technology platforms like Moodle and Edmodo make it easy for her to chat online with her classmates. Just as the homework is different, the classroom is different as well. Instead of standing in front of the room speaking, Miss Jackson walks around the room. She checks in with Tommy as he works collaboratively with some students. She pushes Allison further with some more challenging work and she helps Maria with the pieces that she still doesn't get. 

In the traditional model, the teacher stands between the students and the knowledge, but with the flipped model, the students have direct access to the knowledge and the teacher serves as a coach, mentor and guide, helping the students access this knowledge. The flipped classroom leverages technology in a way that lets both Miss Jackson and the students make the most of their time and efforts. 
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MONTAGUE

When my guest today put a computer in the wall of a Delhi slum, just as he expected, children crowded around and started pressing keys to see what it could do. What he did not expect was just how quickly they would learn from it. Mastering the technology so they could learn things online and learning English in the process. All without any adult involvement. And as he watched them he realised their success was not just down to the technology but to the fact that they were working together on problems, even benefiting from an adult not being there. That hole in the wall experiment inspired the story that became Slum Dog Millionaire and it inspired his latest project which he’s overseeing from here in Newcastle in which he goes much further because he thinks schools everywhere, both in what they teach and how they teach it, need reinventing for modern times. He is Sugata Mitra, Professor of Educational Technology at Newcastle University. Professor Mitra, welcome to The Educators. 

MITRA

Thank you.

MONTAGUE

Now last year you won from the online lecture series TED a $1 million prize for a project that you wanted to do, which was to build what they’ve called Schools in the Cloud and as a result you are in the process of putting seven schools in the cloud. And the way they work – you call them SOLEs, which is Self-Organised Learning Environments, explain how they work now. 

MITRA

The Self-Organised Learning Environment tries to simulate the chaotic environment of the hole in the wall experiment, which was computers outdoors with no supervision and children accessing it. The SOLE attempts to do the same inside the classroom. So you have a few computers, you have lots of children usually and you trigger the whole system off with a big question. 

MONTAGUE

Give us an example.

MITRA

You could, for example, ask them why does hair grow? A typical nine year old would say what do you mean? So I’d say you know the hair on your head keeps growing longer and longer and longer and then you have to cut it off, why on earth does it do that? It doesn’t seem to do that on animals. And then the magic starts off. 

MONTAGUE

So, what, you leave them alone in the room with a computer and they have to work out how to answer the question?

MITRA

We call these the big questions. A big question is something that a child is attracted by and to which preferably no one really has the right answer. 

MONTAGUE

What answer did they come up with in that case?

MITRA

They came up with cell expression – nine year olds – that hair cells express on signals from the brain. And then they came up with insulation – apparently that’s about the best that they could get to and apparently that’s the best that scientists have gotten to. 

MONTAGUE

Now one of the things you’ve established in these cases that you’re talking about, there’s no adult involvement, you did discover that actually sometimes children do need a bit of a help and this is where, what you’ve called the Granny Cloud comes in, which is this idea that there’s a little bit of help from the British granny, I think was your perfect model? 

MITRA

Well that came out of an experiment in India which was designed to fail, I said I’ll give the children a task that is so hard that they couldn’t possibly do it. The task I chose was undergraduate level genetics in English for 12-year-old Tamil speaking children in an Indian village. I had a test at the end of it which they’ve gotten a zero aim to start with and they got 30 per cent. So I didn’t want to stop there, I said but how do I get that 30 up further with 30 as a fail? So what I got was a friendly local girl, she was 22 years old and a great friend of the children, they used to play together and she said, biotechnology, I don’t know anything about it, I didn’t even have science in school. I said Look you’re the best I have here, you don’t understand the subject, doesn’t matter, can you just go on encouraging them. 

MONTAGUE

So go on what happened?

MITRA

Fifty per cent in two months.

MONTAGUE

Purely from the encouragement?

MITRA

Just from the encouragement.

MONTAGUE

So somebody just saying to the children well done, you’re doing really well and they carry on doing it and they get their score up? 

MITRA

And well the classic sentence to me, which I’ll remember for the rest of my life, was apart from the fact that improper replication of the DNA molecule causes genetic disease we’ve understood nothing else. So but any how I came back to England and the Guardian was interviewing me for Slum Dog Millionaire, I said will you put in just a couple of lines at the bottom saying that if you are a British grandmother, if you have broadband and a web camera can you give me one hour of your time for free because I needed a million of them. 

MONTAGUE

So you created this Granny Cloud effectively on the site.

MITRA

It became the Granny Cloud.
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Narrator

One laptop per child. That's our name and our vision. We want to create educational opportunities for the world's poorest children by providing each and every one with a rugged, low cost, low power connected laptop. And this is that laptop. Say hello to the XO, a computer unlike any other, designed specifically to work in tough conditions in remote areas. It comes packed with software and activities, to help kids learn, explore, create and share, no matter what language they speak or where they live. The XO connects them to each other, to the world, and to a brighter future. We're a non-profit organisation which makes these kids our mission, not our market. 

That’s why wherever the XO goes, there are five core principles everyone agrees to. First, kids get to keep the laptops. They have to be free to take them home and use them whenever they want, that's kind of the point. Second, we're focused on early education which means kids about six to twelve years old. Third, we have to deal in large numbers of laptops. So whole classrooms and schools get them at the same time, so no one gets left out. Fourth, kids should have a connection to the internet, because there's neat stuff to learn on the internet. Fifth and finally, the XO must include free and open source software, then the laptop itself can easily grow and adapt with the needs of the child. 

So, in a nutshell, that's us, an organisation that makes a small computer to serve a big cause, bringing education to children all over the world, with one laptop per child. 
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Spencer Kelly

This is the music technology room at Brockenhurst College in the South of England, and this place has been working closely with IBM to study that most peculiar of creatures, the student. More on that, later. But we start in the developing world, where schools can't possibly offer this level of technology. Now we often feature projects which try to address this by, for example, distributing tablets and laptops to the kids, but, worthy as they are, we do find ourselves asking how effective they can possibly be. One project that we've been following in Malawi has actually proved to have so much educational benefit that it might be brought out of Africa, and back to the UK. 

Welcome to the school run, Malawi style. The seventh poorest country in the world, educational resources are already over stretched, and that was before the recent population boom which now means that nearly half of Malawians are under the age of fourteen. There are a huge number of children in the classroom, 90 per teacher, on average. In some schools, there are classes of 300 or more. This is the solution, at least according to one charity. It's something called the one billion app. For half an hour a day, each child gets a special maths teacher all to themselves. 

It’s been developed by Andrew Ashe, who with his long connection with Malawi and his business developing language teaching apps, thought this might make the difference. Children are taken out of their class a few at a time, and each given a tablet running the app. It only takes a few minutes to learn, and all the instructions are in the local language Chichewa. 

Spencer Kelly

[children listening to their tablets in Chichewa] The app assumes that kids have had no previous formal maths learning, and, crucially, each can progress at their own rate. Learning is broken down into fun tasks and easy steps. And there's a test at the end of each level. If you pass, you get a certificate and you can move on to the next. The kids in the small groups trialling this program have found that in a short time their scores are not simply improving, they are rocketing. 

Now this project is a little different from the similar schemes we've seen before, because it caught the attention of researchers at Nottingham University in the UK, and they wanted to try a little experiment. 

Back home, they decided to test out the app they'd seen in Malawi on children in this Nottingham school. After translating the app into English, it was handed out to these four and five year olds at the Dunkirk Primary School. Group learning was carried out in the same way as in Malawi - daily, 30-minute sessions with their progress monitored. Now in Malawi, the choice is an app teacher, or almost no teacher attention at all, but surely here, where schools have far more resources, this app wouldn't make that much of a difference. Well, it turns out, it did. Nottingham University's study found that six weeks using the app accelerated the maths learning of these children by between 12 and 18 months. 

Dr Nikki Pitchford

So what was incredible about this was that in both countries we saw the same gain. One week of working on the iPads for thirty minutes a day led to three months of formal education. 

Spencer Kelly

 I mean, that sounds incredible. How did you feel when you saw those results?

Dr Nikki Pitchford

Well, we were amazed.

Spencer Kelly

One thing that the Malawian and British children have in common is that neither started with any formal maths learning. That seems important, but why did they get such good results? 

Dr Nikki Pitchford

So one of the reasons I think the app works is that the children get immediate feedback on getting a question right. If they don't get it right, they can't progress, but when they do get it right, they get a big yellow tick and a nice ping. And that immediate feedback is really rewarding to the children. 

Child

When you get close, when you get them all, you can win a certificate.

Spencer Kelly

Oh, no, what are we gonna do, now? 

Spencer Kelly

Do you like playing these computers?

Child

Yeah. It's not a computer, it's an iPad.

Spencer Kelly

Oh, I'm sorry. 

Spencer Kelly

And those rewards were doing their job for sure. But, even if the children enjoy using the tablets, is it right to encourage it? After all, many parents are trying to cut down their kids' screen time. 

Rachael Jurkiw

And those rewards were doing their job for sure. But, even if the children enjoy using the tablets, is it right to encourage it? After all, many parents are trying to cut down their kids' screen time. 

Spencer Kelly

Thank you very much. Thank you. He’s busy. My little boy goes to school very soon, so I'm a nervous parent and I'm worried whether he's going to be learning enough and if he's going to have enough fun. I'm sure these guys, for the rest of each day, do have a riot and throw things and make things. What's really interesting is that the half hour that they spend doing this each day seems to be really quiet and really focused. I really do get the feeling that they are actually learning stuff here. Kids in the UK have a future guaranteed to be more or less connected to technology like this. 

In Malawi, that is far from the case, but one billion believes its ambition of teaching the entire nations children just the very basics in maths will have a profound effect on their future. 

Andrew Ashe

 If you haven't got access to basic education if you're not even numerate you can't do anything, even selling tomatoes at a market stall is denied you, so, these children, it's so important that they get these basic skills and numeracy is a key skill, it's fundamental. It's almost a human right. 

Spencer Kelly

Running this app nationwide, in Malawi, will certainly be a challenge, but after seeing plenty of technologies being stripped to basics, and re-purposed, for use in the developing world, it is refreshing to see that something originally made for Africa can work, just as well, in the rest of the world, too. 

  Now, if you can give me a couple of minutes, I really want to get that next certificate!

Children

Bye!
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