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Chapter 2. Children and digital technologies: Trends and outcomes

Digital technologies are ubiquitous in the 21st century. Children are avid Internet users,
and make use of a range of information and communication technologies. Across OECD
countries, children spend more time online than ever before and at younger ages, despite
the persistence of various digital inequalities. With this expansion of Internet use, children
are exposed to different online risks, but can also make use of the vast array of online
opportunities. However, parents, teachers and policy makers struggle to balance the
potential opportunities with the fear of risks. This chapter serves as an overview of the
various trends, patterns and outcomes of children’s digital technology use, and highlights
some policy challenges faced by countries.
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Introduction

Across most OECD countries, digital technologies are a staple in everyday life. There has
been a shift in the ways people work, learn and communicate, as new technologies have
infiltrated and transformed life in the 21st century. On average, OECD countries are close
to meeting the Sustainable Development Goal targets of ensuring schools have access to
the Internet for pedagogical purposes, and in mobile network coverage (OECD, 2019;j).
By the end of 2017, there were more broadband subscriptions than people in OECD
countries (OECD, 20192)).

These shifts mean that children in this era have been exposed to digital technologies for
their entire lives and are the most frequent users of emerging online and digital services
(OECD, 2016(3)). They are “connected” in different contexts, not just in the home
environment as children also use mobile technologies “on the go” and at school.

Spending time online is associated with both potential risks and rewards. Children are
afforded opportunities for self-expression, learning and consolidating friendships (see
Chapter 5) on the one hand, while being online also exposes children to risks such as
harmful content and cyberbullying on the other (see Chapter 10) (Livingstone et al.,
201 14).

However, all the various risks and opportunities of digital technologies are not evident, and
are not the same for all children. Indeed, children do not benefit equally from the Internet
and digital technologies and in general, children who are vulnerable offline tend to be more
vulnerable in online spaces as well. Large gaps persist in digital access, skills and use,
which can affect both online and offline outcomes for children (Helsper, Van Deursen and
Eynon, 2015(5)). Despite these risks, the rights children have to play and to information are
recognised internationally through the United Nations Convention on the Rights of the
Child (United Nations Assembly, 1989). Policies and practice aimed at protection,
inclusion and fostering digital skills and resilience are therefore essential, and more
desirable in realising these rights and opportunities than taking a limitation-focused
approach to children’s use of digital technologies that can hinder children’s digital
engagement.

This chapter will explore some of the trends in children’s use of digital technologies in the
21st century and some of the associated challenges, risks and opportunities.

Children and digital technologies: Trends, patterns and outcomes

Children are more connected than ever

The number of children with access to the Internet at home and to a range of digital devices
has been steadily increasing in OECD countries. From 2006 to 2015, the proportion of 15-
year-olds in OECD countries with access to Internet at home increased from 75-95%
(OECD, 20177)). Similar results were seen in European Union (EU)-28 households, with a
rise in Internet access from 55% in 2007 to 87% in 2017 (Eurostat, 20183;). This ranged
from 98% of households with Internet access in the Netherlands to 67% in Bulgaria, the
EU Member State with the lowest rate of Internet access. Households with dependent
children were more likely to have Internet access than those that did not (96% versus 82%)
(Eurostat, 20179)).

Other remarkable increases in access to technologies are evident. Computers used to be the
device of choice for young people to access the Internet. However, over time, popularity of
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devices such as tablets and smartphones to go online has exceeded that of computers. For
example, according to PISA 2015, 91% of 15-year-olds reported that they had access to a
smartphone, 74% had access to a portable laptop, 60% had access to a desktop computer
and 53% had access to a tablet with Internet connection (OECD, 20177)). In a sample of
pre-schoolers in the United Kingdom, parents reported that their children had access to an
array of technological devices. 50% of the sample had access to between 4 and 10 devices,
329% had access to 11-20 devices while 9% reported access to over 20 devices (Marsh et al.,
2015q107). Devices ranged from smartphones to tablets to televisions, and children were
most likely to have access to an iPad. Despite the advances in many OECD countries, it is
important to note that in many countries outside of the OECD, Internet use is less universal
(OECD, 201911y).

i-kids: The rise of digital technology use in younger children

Across OECD countries, 18% of students in 2015 accessed the Internet for the first time
before the age of six, an increase of three percentage points since 2012 (OECD, 20177)).
Some research suggests pre-schoolers become familiar with digital devices before they are
exposed to books (Hopkins, Brookes and Green, 2013;12;), and international trends suggest
younger children are increasingly using digital technologies and the age of first use is
dropping (Hooft Graafland, 2018;3;). In the United Kingdom, recent results show that 52%
of 3-4 year-olds and 82% of 5-7 year-olds are online (Ofcom, 2019;14;). Children generally
have their first experience with digital technologies before the age of two (Chaudron, Di
Gioia and Gemo, 2018[;57). Often, research on digital technologies focuses on older children
or adolescents, so there is a gap in the research on children aged 0-8. However, in recent
years, this gap is starting to garner attention and different groups and researchers are
addressing it.

For a time, the literature termed children “digital natives”, suggesting that since children
grew up surrounded by devices and gadgets they would know how to use them. This
definition, however, is critiqued (Helsper and Eynon, 2010y6; Selwyn, 2009;17;; OECD,
2012}137); just being online, or having access to online tools, does not mean children have
the skills or knowledge to be safe and effective Internet users, or to exploit the benefits of
being online. Education systems are recognising the need for information and
communications technology (ICT) skills to be introduced and instilled in younger children,
which can be seen by a sharp increase in ICT integration into pre-primary curricular
frameworks in a number of jurisdictions in recent years (OECD, 201719)).

Young children go online using various devices and for various reasons. For example, the
Parenting for a Digital Future survey surveyed 2 000 parents in the United Kingdom,
finding that the majority (73%) of parents of 0-4-year-olds said their child had gone online
using a tablet within the past month. Meanwhile, 41% of respondents said their child had
used a mobile or smartphone, and 24% had used either a laptop or desktop computer
(Livingstone et al., 201820)). In a sample of Estonian parents with children aged 0-3,
children used communication apps such as FaceTime and Skype to keep in touch with
family members, and they also spent time looking at photographs. In addition, 25% of the
children used smartphones and tablets daily to watch television, videos and cartoons on
YouTube (Nevski and Siibak, 2016(217). Young children tend to prefer touchscreen devices;
tablets are popular in this group due to their portability, size of the screen and ease of use
of the interactive screen (Chaudron, Di Gioia and Gemo, 2018;15)).

A specific risk for young children is that they use apps which are not aimed at their age
range (Marsh et al., 201822)); thus, parents and caretakers should monitor children’s digital
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activities to ensure age-appropriateness of materials. Furthermore, instilling digital skills
at a young age is important so children can use devices effectively and safely. Basic digital
skills are evident even in samples of young children. For example, in a sample of children
aged 0-5 in the United Kingdom, 65% of those surveyed were able to swipe the screen
unassisted, and 60% were able to trace shapes with their fingers and drag items across the
screen. Luckily for parents, only 14% were able to purchase new apps in an
app-store/marketplace unassisted, with 61% being unable or unaware of how to do so
(Marsh et al., 2015107).

Spending time online

The increase in access to digital technologies and the Internet has been accompanied by a
rise in the amount of time that children spend online. On a typical weekday, 15-year-olds
in OECD countries spend almost two and a half hours online outside of school. This rises
to more than three hours on a typical weekend day. The daily amount of time spent online
rose from 2012 to 2015 by 40 minutes both on weekdays and weekends (OECD, 2017;7)).

Access to mobile versus fixed technologies has also expanded where and when children
access the Internet. “Ubiquitous internetting” suggests that people can choose to be online
permanently, assuming they have the right hardware, irrespective of time or place (Peter
and Valkenburg, 2006(23)); children no longer need to be seated in front of a computer to
have Internet access. Despite the potential for ubiquitous internetting, children tend to
report that they most often use the Internet at home, more so than when they are “on the
move” or at school (Mascheroni and Olafsson, 201424; OECD, 20155)).

With increases in Internet availability and use, there are some children who go online for
many hours during the day. PISA defines “extreme Internet users” as those who spend more
than 6 hours online per day outside of school. In 2015, 26% of respondents were considered
extreme Internet users on weekends, versus 16% during the week (OECD, 2017).
According to a report from the United States, American teenagers spend on average about
six and a half hours with screen media, while children aged 8-12 spend about four and a
half hours daily (Rideout, 20152).

The evolution of children’s online activities

Children are using digital technologies for a multitude of activities both in and out of
school. Young people engage with digital devices for many purposes, from watching
television to gaming to chatting to doing research for school projects. Television sets and
tablets are used by a majority of children, according to data from the United Kingdom.
Streaming services such as Netflix and Amazon Prime are quickly gaining popularity as
the time spent in front of traditional television sets is decreasing, with YouTube becoming
the viewing platform of choice especially for children aged 8-11 (Ofcom, 2019j4).
YouTube is also a popular platform in samples of young children; the app has proven more
popular with pre-schoolers than popular gaming apps such as Angry Birds and Temple Run
(Marsh et al., 2015107).

PISA also investigated online leisure activities of 15-year-olds across OECD countries and
found that between 2012 and 2015, the share of students engaging daily in online activities
increased by four percentage points on average. Overall, 73% of students reported
participating in social networks daily, 61% reported chatting online every day and 34%
reported playing online games every day or almost every day (OECD, 2017).
Furthermore, across OECD countries, 88% of students reported that the Internet was a great
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resource to obtain information and 49% of students agreed that they used the Internet to
exchange solutions to problems with others (OECD, 20177)).

Figure 2.1. Snapshot of children’s media use (United Kingdom)
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Social media use in children is prevalent, especially among teens. For example, in the
United States about 97% of teens aged 13-17 are active on at least one social media
platform (Pew Research Center, 2018,7;). Data suggest that in the United Kingdom, 69%
of children aged 12-15 (Ofcom, 2019;14), as depicted in Figure 2.1, had a social media
profile. A small proportion of young children also have social media profiles, which
violates many platforms’ age policies (e.g. Facebook, Instagram, Snapchat, Tumblr and
Twitter all have a 13+ age policy).

With the rise and fall in popularity of different social media platforms, and the development
and disappearance of apps happening almost daily, children’s platforms of choice can
change rapidly. For example, as seen in Figure 2.2, over the course of three years the
popularity of different platforms changed quite significantly in teens from the United
States. In the United Kingdom, Facebook remains the most popular social media site for
12-15 year-olds, although the popularity of Instagram and messaging app WhatsApp
increased between 2017 and 2018 (Ofcom, 201914)).

In addition to these overall averages, different groups of children, such as boys and girls,
use the Internet in different ways. Boys of all ages are more likely to use desktops and
gaming consoles while teenage girls are more likely to use smartphones, laptops and tablets
to go online (Mascheroni and Olafsson, 20144)). This is the case across OECD countries,
where 75% of 15-year-old boys reported playing one-player games regularly, with more
than 13% playing every day. A slightly lower proportion played multiplayer or
collaborative online games regularly (70%) with 20% doing so every day. In comparison,
the majority of girls reported never or hardly ever playing one-player games, with an even
larger proportion not engaging in collaborative online games either (OECD, 2017;7)). In the
United States, girls were more likely than boys to use the multimedia messaging app
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Snapchat; on the other hand, boys rated YouTube as their preferred online platform (Pew
Research Center, 2018)»7)). Internet habits can also differ among children from different
socio-economic or cultural backgrounds, which can in some instances compound and
deepen digital inequalities.

Figure 2.2. Change in popular social media platform use in U.S. teens from 2015-2018
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Source: Lenhart (2015p2s81) and Pew Research Center (201827)

Diversification of digital technologies: Beyond the screen

Digital technologies are moving beyond the screen, which affords different opportunities
for children. Developments such as artificial intelligence, machine learning, the Internet of
Things (IoT) and autonomous technologies are emerging rapidly. The loT refers to objects
that, when tagged, can communicate with other tagged objects (Pascual-Espada et al.,
2011p9)), and is becoming more prevalent in children’s lives (Hooft Graafland, 2018;3).
Wearable fitness trackers, devices that keep parents alert of their children’s location, and
21st century baby monitors that provide feedback about child sleeping patterns and other
physiological functions pose certain problems (see Chapter 6). These include the influence
that these devices have on the behaviour of children and issues around data security and
privacy (Manches et al., 2015(30y).

Among the growing world of the IoT is the Internet of Toys, in which toys are wirelessly
connected to other toys or databases. The prevalence of Internet-connected toys is projected
to increase in the coming years (Mascheroni and Holloway, 2017317), and with this come
various data security and safety risks (Holloway and Green, 2016(3,1). The potential benefits
for children include enjoyment, educational benefits and the accessibility of functions such
as programming and 3-Dimensional design (Holloway and Green, 2016;32;). Autonomous
technologies (technologies with the ability to function without being told what to do) are
also becoming more common. These enable children to interact with artificial ‘peers’ who
appear to have feelings, narrowing the gap between machines and living things (Druga
et al., 201733)).
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Box 2.1. Artificial intelligence

With new developments and diversification of digital technologies, there has been a boom
in the development of artificial intelligence, which is part of daily life in many countries.
Artificial intelligence is the “ability of machines and systems to acquire and apply
knowledge, including performing a broad variety of cognitive tasks” (OECD, 2019,
p- 201347). These tasks can include pattern recognition, decision making and processing
language. For example, learning algorithms can detect online behavioural patterns, and
then use these patterns to influence things like search results and advertising.

Other ways in which artificial intelligence is prominent in the daily lives of children and
adults is through virtual assistants, such as Siri (Apple) and Alexa (Amazon). Voice
recognition allows children to relay various commands to these tools, and the
anthropomorphic framing (i.e. giving a name and a human voice to both Siri and Alexa)
can help stimulate empathy for them (Hooft Graafland, 2018;37). There are opportunities
for artificial intelligence to help education systems around the world as well. For example,
the use of artificial intelligence can help promote personalised learning through taking over
routine tasks thereby freeing up teachers’ time to work with their students directly (Pedr6
et al., 2019:s)).

Despite these huge opportunities, issues such as ethics, fairness, transparency, safety,
accountability and privacy feature heavily in policy agendas focused on artificial
intelligence (OECD, 2019;34)). For example, safety concerns over driverless vehicles and
biases in machine learning pertaining to race, gender and stereotypes can be harmful
(OECD, 201934)).

The diversification of technologies, including mobile and fixed devices, enable children to
engage different behaviours. For example, the notion of “screen-stacking,” also referred to
as media multitasking (i.e. using more than one technological device at the same time), is
a relatively understudied phenomenon. It is thus unclear what potential outcomes this can
contribute to (Uncapher et al., 20173¢)).

The changing nature of online inequalities

Digital inequalities are intersectional; factors such as socio-economic background and
gender affect digital inequalities (Robinson et al., 201537)). Inequalities in digital domains
have the potential to both reinforce and exacerbate existing social inequalities (DiMaggio
and Garip, 2012(33j), which make them important elements for policy makers to address.
The literature points to three main categories of “digital divides” or levels of digital
inequality, the first, second and third level divides, which will be subsequently outlined.
The term divide is used here, as this is what is commonly used and understood in policy
circles. However, there is some scholarly debate on this use of terminology that suggests a
split between “haves” and “have-nots”, rather than portraying a spectrum of access and
skills (see Chapter 9).

With the expansion of broadband uptake and accessibility of ICTs, the “first-level digital
divide” — the gap between those who have Internet access and those who do not — is
shrinking. By now, most adolescents across OECD countries have physical access to the
Internet and to digital devices (OECD, 2017;7). While this divide is diminishing, there
remain important barriers to access for children across OECD countries such as differences
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in material access (Gonzales, 2016397 (i.e. access to hardware, software and peripheral
devices like printers and hard drives).

Divides also persist between children from different socio-economic backgrounds, and in
rural versus urban settings. Lower uptake in rural areas is explained by factors including
lack of broadband penetration into these areas, higher prices in harder to serve areas and
issues of quality such as speed and reliability. Broadband speed is not consistent within or
between countries, often due to geographical limitations and difficulties servicing remote
or rural communities. However, a number of OECD countries have set ambitious targets to
bring higher-speed coverage (at least 100Mbps) to the majority of their populations
(OECD, 2019113). Ensuring adequate broadband speed and quality is essential for children
to participate in online spaces and harness the full benefits of the Internet.

As more people are gaining access, “second-level digital divides” — inequalities in skills
and usage patterns (Hargittai, 2002407) — are becoming increasingly important. According
to the Survey of Adult Skills, 56% of the adult population have no ICT skills or have
adequate skills to fulfil only basic technology-related tasks; although young people are
more ICT proficient than older people (OECD, 2016(417). However many children also lack
digital skills, highlighting the need for expanding opportunities to develop digital literacy
(UNICEF, 2017;42)). Not only are there gaps in children’s digital abilities, they also use
technologies in different ways. For example, PISA results suggest that advantaged students
were more likely to read the news and use the Internet to obtain practical information than
their disadvantaged peers, who were more likely to spend their online time playing games
or chatting (OECD, 201643)). It is clear that simple access to digital technologies does not
ensure equality of opportunities (Livingstone and Helsper, 200744)); children need
adequate skills and motivations in order to make full use of the opportunities available
online, and in order to protect themselves from risk and build resilience.

In countries with near-universal Internet access, a “third-level digital divide”, referring to
inequalities in offline outcomes (e.g. material or social benefits/outcomes), has become
more noticeable. This divide suggests that equal access, skills and use of digital
technologies may not afford equal offline outcomes (Hooft Graafland, 2018i3)). The
Internet may thereby be magnifying existing offline inequalities.

Where there are opportunities there are risks, and vice versa

As children go online more often and more frequently, their exposure to online risks and
opportunities increases. Staksrud and colleagues (20094s7) classify online opportunities and
risks in three categories: content, contact and conduct, as outlined in Table 2.1. These risks
and opportunities evolve with developments in technology and different patterns of
engagement (for more, see Chapter 10).

It is important to note that children who are vulnerable offline are also more likely to be
vulnerable online (Livingstone and Bulger, 201445)) and are more likely to report harm
resulting from online risks (UNICEF, 201742;; Kardefelt-Winther, 2017;497). Factors that
make children more vulnerable to online risks include personality factors (such as low self-
esteem, psychological difficulties and sensation-seeking), social factors (such as lack of
parental support, peer norms) and digital factors (such as specific online practices, online
sites and skills) (OECD, 20184¢)). Furthermore, children online tend to be more vulnerable
than adults in terms of succumbing to clever marketing and advertising, and are not as good
at distinguishing commercial from non-commercial content (OECD, 2014p7). While
children may think critically about the websites they visit, they tend to be less likely to
understand search engine advertising (Ofcom, 2019;14)).
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Table 2.1. An overview of online risks and opportunities

Type of The child
risk is the:

Opportunities

Risks

Content Recipient

Contact Participant

Conduct Actor

receiving advice on personal
or health issues

seeking out educational
resources and information.

contacting others who share
similar interests

sharing experiences or ideas
with others

creating or participating in
joint online activities.

civic engagement
self-initiated or collaborative
learning

generating content and
expressing identities/ideas.

advertising and spam

commercial advertising masquerading as
news, or embedded marketing

receiving content that is pornographic,
violent, racist, hateful or generally
harmful.

being bullied, harassed or stalked
meeting strangers and being groomed or
succumbing to online fraud

tracking or harvesting of personal
information (online privacy); personal
data misuse.

engaging in illegal activity such as
downloading or hacking

bullying or harassing others

creating or uploading harmful material
(i.e. pornography)

e providing harmful advice (i.e. pertaining
to suicide, eating disorders).

Source: Adapted from Staksrud et al. (2009(4s7), OECD (201846)) and OECD (201447))

It is thus important that policies and practices target disadvantaged or vulnerable groups in
terms of online protection, and fostering digital literacy and resilience. Children tend to be
more aware of the risks associated with using digital technologies if schools integrate
programmes aimed at developing digital literacy and technologies in the curriculum
(Chaudron, Di Gioia and Gemo, 2018[157). Young people should also be prepared to handle
and understand various advertisements that are present in their lives.

Box 2.2 Facing risks to build resilience

Risks tend to feature more heavily in popular media than do opportunities. An analysis of
media coverage of children and the Internet showed that 64% of coverage was on risks
versus 18% on opportunities, with the most widely covered risks being pornography and
cyberbullying (Livingstone et al., 2011;s¢). This kind of attention can put children’s online
time in a negative shadow, overstate the potential for harm, and can overlook potential
benefits, opportunities and the capacity of children to build resilience.

Children need to explore and encounter different online risks in order to develop digital
skills and resilience. In a psychological sense, resilience refers to the interplay of different
factors (i.e. social, relationship and dispositional) that help promote positive adjustment
when facing adversity. In other words, despite facing risky situations or having negative
experiences, some individuals end up having relatively good outcomes (Rutter, 2007;s1)).
Digital resilience thus refers to children having the ability to adjust positively when facing
online adversity. Therefore, children need to be exposed to risk in order to build digital
resilience (UNICEF, 201742); Livingstone et al., 2011s0)).

Families can play an important role in mediating children’s experiences online. Enabling
and restrictive mediation are two broad strategies; parents who are more digitally skilled
are more likely to adopt an enabling approach providing their children with more
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opportunities as well as risks, whereas lower skilled parents are likely to adopt a restrictive
approach thereby limiting opportunities and risks (Livingstone et al., 2017|s2)). Enabling
mediating seems to be a more effective and suitable approach, allowing children to
embrace technologies and benefit from digital tools (Middaugh, Clark and Ballard,
2017;s37). This highlights the need for digital lifelong learning approaches in OECD
countries to ensure that parents are up to speed with knowledge and skills to effectively
use digital tools, as well as guide and moderate their children’s online activities.

Schools have a role to play as well. Effective ways for schools to promote resilience can
include training teachers in digital risks and implications, fostering a zero-tolerance
approach to behaviours such as cyberbullying, and through incorporating ethics and
e-safety learning opportunities in the curriculum (OECD, 20184¢)).

What about well-being?

The proliferation of digital technologies has been accompanied by increasing worry about
children’s well-being. Fears that smartphones are ruining a generation and that children are
depressed because of technology are rampant in the media, and even in some research
circles. Although the impact digital technologies have on children is not so clear, this moral
panic is probably unwarranted as the literature tends to be inconclusive, and there is
evidence of some beneficial effects of digital technology use. For example, they can use it
to unwind, to find sources of moral and social support in times of need and to maintain
social relationships, which are all beneficial for emotional health. Furthermore, the notion
that using digital technologies “displaces” other more beneficial activities is controversial
and critiqued (Kardefelt-Winther, 201749;; Gottschalk, 2019(s4)).

According to PISA, “Extreme Internet users” reported less life satisfaction and were more
likely to be bullied at school (OECD, 201777). Extreme Internet users were also more likely
to report feeling lonely at school than “high Internet users” (i.e. between 2-6 hours per day),
“moderate Internet users” (i.e. between 1-2 hours per day) and “low Internet users (i.e.
under 1 hour per day) (OECD, 2017[7). Respondents also tended to report “feeling bad”
when not connected, although this varies by country and gender. Despite the relationship
in the PISA study between various emotional well-being outcomes and time spent online,
the direction of the relationship is unclear. This is to say that it is unclear whether children
with lower life satisfaction or who feel lonely spend more time online, or whether the time
spent online results in these outcomes (see Box 2.3).

Links to behavioural outcomes, such as delinquency, risky behaviours, sexual behaviours
and substance abuse are also weak for moderate or low Internet users. Even “excessive
screen use” (in excess of 6 hours per day) in some research has been suggested to be only
weakly correlated with depression and delinquency (Ferguson, 2017ss)). Some research
reports a non-linear relationship between the two, suggesting there may be an “ideal”
amount of screen time for children, and some is better than none or too much. This
parabolic effect has been termed the “Goldilocks hypothesis” (Przybylski and Weinstein,
2017;s77). This hypothesis has been tested also in young children aged 2-5 (Przybylski and
Weinstein, 2017ss)), and can be seen in cognitive outcomes as well. For example, PISA
2015 results suggest that in many countries high and moderate Internet users outperform
both low and extreme Internet users (OECD, 2017;7).

There is a growing body of evidence highlighting the weak relationship between screen
time and mental well-being (see Chapter 8). Findings in this field tend to be inconsistent
even when re-analysing the same data set, with many conflicting results, and tend to receive
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much attention even when the correlations are quite small (Orben and Przybylski, 2019s9);
Gottschalk, 2019(s4)). When a reported effect size is small, even if it is significant in a
statistical sense, it is often unclear whether this has meaningful relevance in “real life”.
Despite the potential negative effects of technology on adolescent well-being, some
scholars argue that the variation in well-being attributed to the use of digital technologies
is too small to warrant policy change (Orben and Przybylski, 2019(s0).

Box 2.3. Correlation versus causation in the digital technologies and well-being debate

The vast majority of research examining the effects of screen time on well-being in children
is correlational. This means that researchers are generally unable to say definitively that
the use of digital technologies causes the outcome they measure; rather, they can state that
it is related to, or correlated with, the outcome they measure.

There is a growing body of literature linking digital technologies to various child outcomes.
These results tend to rely on large-scale social data that is cross-sectional (i.e. collected at
one point in time); longitudinal data, which tracks the same sample at different points in
time, is hard to come by. Unfortunately, “with correlational data, it is not possible to isolate
the empirical system sufficiently so that the nature of the relations among the variables can
be unambiguously ascertained” (Cliff, 1983(ss)). Indeed correlational data can point
towards a potential causal relationship; however, it is not possible to establish one on these
points alone.

As with many areas of research, the ways in which digital technologies affect child
development are difficult to test experimentally. Performing longitudinal studies can help
the field advance on the causation versus correlation debate. For now, though, policy
makers, parents and educators should be cautious and critically assess the correlational
evidence presented to them in research and by the media. These results can be misleading
and erroneously suggest causation thereby distorting opinions and recommendations about
children’s digital device use.

While parents, teachers and policy makers may fear a “rewiring” of children’s brains
attributed to their use of digital technology, major brain changes (and “rewiring”) resulting
from screen time are fortunately unlikely (Mills, 201407). Child outcomes are determined
by many different factors, such as experience, environment and genetics. Any inputs,
including the use of technology, can have an impact on child development. However, the
key is to maximise the potential benefits for cognition, and physical and social outcomes,
while minimising risks and fostering resilience.

Developing successful policies

Generally, successful policies will focus on improvement of technological infrastructure
and supporting digital skill development. Adequate infrastructure is a necessary precursor
for digital skill development, and the richness of online content can also be a driver for skill
development. Fostering children’s digital skills through educational policies requires a
coordinated effort including providing ICT in schools, teacher training and professional
development opportunities, as well as support for the integration and implementation of
ICTs in the curriculum (Hooft Graafland, 2018[37). Furthermore, ensuring the availability
of local language content can provide more online opportunities.
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It is important to keep in mind that children, despite their early and frequent exposure to
technology, need guidance on safe and responsible uses of technology. As mentioned
previously, the idea that they are “digital natives” is contentious in research communities
(see Chapter 9). It is essential therefore, that adults are adequately skilled and
knowledgeable in the use of digital technologies, understanding both the risks and
opportunities they afford, to be able to guide children in this realm effectively. The voices
of children are also important to include in the policy debate, as this is often overlooked
(Hooft Graafland, 2018[;3)). It is also essential to base policies and guidelines on robust,
high quality evidence (Gottschalk, 2019(s4)).

Areas for further research

Despite the proliferation of research on this topic, there are still many unknowns when it
comes to children and digital technologies. Currently, some of the issues in the research
base are:

e There is a paucity of research on young children: the focus has historically been on
adolescents and pre-teens, therefore filling the gap on how younger children engage
with technology and how this affects different outcomes is necessary.

e There is a heavy emphasis on the negative aspects of digital technology use such
as risks and maladaptive behaviours: it is critical to expand the knowledge base on
the different online opportunities children can harness, both in personal and
educational settings.

e There is a strong focus on certain risks while others remain relatively unstudied.
For example, there is little research to date on “cyber bystanders”, or children who
witness cyberbullying online, despite not being the perpetrator or victim.

e Research tends to be behind the curve: by the time certain developments are
studied, they may be obsolete or overshadowed by newer developments. The ebb
and flow in popularity of different platforms makes it difficult to study and
understand the impacts on children, and on parents (see Chapter 6).

e Research regarding health and well-being tends to be weak: the research base often
focuses on correlational results using cross-sectional study design. There is thus a
need for longitudinal data, and to assess how and why children use technology (not
just that they are using it, which is inevitable). Furthermore, linking effect sizes to
real world outcomes is important.

High priority challenges in OECD countries and systems

The proliferation of digital technologies in the 21st century has put children’s use, learning
and access to technologies high on the international policy agenda. It is undeniable that
digital skills are necessary for life and effective participation in 21st century labour markets
and education systems. Protecting and guiding children online, while still allowing them to
be children, and learn and build resilience from making mistakes, is essential. The 21st
Century Children Policy Questionnaire asked systems to identify which of the following
challenges they face in their national or regional context, as well as which were most
pressing in terms of policy priorities. Twenty-four countries responded to this section of
the Policy Questionnaire, and Table 2.2 outlines these responses.
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Table 2.2. Overview of priorities and pressing challenges in digital technologies across countries and systems

Total Challenges

Digital Citizenship

Cyber-bullying

Excessive Use

Second Digital Divide

|IA/GD*

Harmful Content

Security and Privacy

Sexting

Online Predators

First Digital Divide

=|o|alw|o|a|w oG |5 Total Most Pressing Challenges

>
w
=
.
.
.

Revenge Porn

~

Note: 24 of 26 systems responded to this question. Number of challenges (depicted in light blue) was unlimited; most pressing (depicted with a white dot) was
limited to three options.
*[A=Internet addiction, GD=Gaming disorder

Source: 21st Century Children Policy Questionnaire
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Systems were generally concerned about how children conduct themselves online, with
particular focus on developing digital citizenship, cyberbullying, and excessive social
media and Internet use. Across countries, cyberbullying was the challenge most
consistently at the forefront of the policy agenda, as reflected by the 15 systems that
identified this as a “pressing challenge” in their context, highlighting the “perceived
intensity” of the issue. Cyberbullying has implications not only for online outcomes, but
can affect emotional well-being and academic outcomes of students. The intersectional
nature of this challenge was highlighted by systems.

Figure 2.3. Links between most pressing challenges

Harmful Content Excessive Use

Sexting

Second Digital
. T— .
Revenge Porn Cyber-bullying
[ ]
[ ]
L ]
®
®
[
L
® 2
® :
° ° e
3 ® .. O
Security and ¥ Online Predators
Privacy

] First Digital
......................................................................... e

Source: 21st Century Children Policy Questionnaire
Note: The width of the connectors reflects the number of times the respective challenges were selected together.
The size of the circles reflects the number of times each challenge was selected as pressing.

In order for children to conduct themselves online, there is a need for a certain level of
digital skill. However, in many OECD countries there is an increasing gap between those
who are highly versus lowly skilled in terms of ICT and online skills (Hooft Graafland,
2018137). This was reflected in the responses, as the second digital divide was noted as a
policy issue in 19 different systems, and as a priority in 8. Conversely, the first digital
divide was noted to be less of a policy concern consistently across surveyed countries.
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However, countries that noted the first digital divide as a challenge were also likely to state
that it is pressing, suggesting a higher level of perceived intensity of this challenge across
countries. Large countries and those with large rural populations reported facing the first
digital divide as a pressing policy priority. Indeed, as noted previously, large differences
exist within OECD countries regarding provision and quality of broadband.

It is clear from the most pressing challenges identified that there is overlap in concern
among digital skills and behaviours, especially the second digital divide, cyberbullying and
digital citizenship. Countries that indicated cyberbullying as a pressing challenge were also
likely to indicate digital citizenship as a pressing challenge (see Figure 2.3). Digital
citizenship encompasses factors such as access and inclusion, media and information
literacy, ethics, and privacy and security (Council of Europe, 2019:)); therefore it is
understandable that countries that are also concerned with children’s online behaviours and
outcomes are facing developing digital citizenship as a challenge. Often, programmes
targeting other behaviours online, such as cyberbullying, feature a digital citizenship
component. For example, Common Sense Media in 2012 developed a media education
programme for digital citizenship education, with foci on topics such as cyberbullying,
copyright and privacy (Common Sense Media, 2012(s2;). Digital citizenship education can
be both a preventative and a reactive measure to online behavioural issues.

In sum

Digital technologies are a reality in the lives of children in the 21st century. The ways in
which children seek out information, socialise, play and learn have all been affected by the
rise of new technologies. The data suggests that children are going online more often, for
longer, at younger ages, with more devices and for different purposes. Despite the
opportunities the Internet affords, there are accompanying risks and not all children can
benefit equally from potential opportunities online.

Despite the burgeoning body of research in this field, methodological issues, quality issues
and difficulty discerning what outcomes are actually caused by children’s use of digital
technologies remain contentious. There are a myriad of topics requiring more research to
fill the knowledge gaps, and to determine how to protect children effectively from emerging
risks while encouraging them to take up all available opportunities.

Policy makers are cognisant of these challenges, and many countries are facing obstacles
regarding access, different online risks and developing a generation of ethical online users.
Many systems implement a range of policies and programmes targeted at these challenges,
which will be explored further in this volume.
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