













































































































































































































































































4. FAMILY MATTERS

Child well-being is also affected by how children spend their time. Between 2003
and 2012, 15 year old students in the majority of OECD countries decreased the time
they reported spending doing homework, from almost six hours to almost five hours
per week on average. The Slovak Republic had the largest decrease in that time period,
from just over eight hours down to just over three hours per week on average. Of the
five countries that had an increase in homework load in that time, the increase was only
significant for Austria and Australia. Interestingly, results from PISA 2009 suggested that
the achievement benefits from spending more than four hours a week on homework
were negligible. This general trend might thus be a good way to lower stress levels in our
students without having an impact on their educational attainment.

Figure 4.10. Less homework, less stress?
Average time spent doing homework, 2003 - 2012
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Note: Only countries and economies with comparable data from PISA 2003 and PISA 2012 are shown. Only
statistically significant differences are shown.

Source: OECD (2013), PISA 2012 Results: What Makes a School Successful? (Volume IV): Resources, Policies and
Practices, http://dx.doi.org/10.1787/9789264201156-en.

‘Stattink s http://dx doi.org/10.1787/888933316362

And education?

¢ There is a difficult debate about the rights and responsibilities of parents and schools.
Who is responsible for keeping children healthy, for example by receiving immunisations
and providing nutritious meals? Should schools be permitted to contradict the wishes of
parents, for example if they do not wish to vaccinate their children?

Accidents, by definition, cannot be entirely prevented. How can we protect children while
at the same time allowing them the space and freedom to grow and play? Is some level of
physical risk in ds, for 1

Children and young people increasingly report higher levels of stress and fewer hours of
sleep. Reducing the hours of homework a week is one way teachers and school leaders can
help decrease stress — what might some other ways be?
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4. FAMILY MATTERS

BALANCING THE BOOKS

Household poverty and debt have a large impact on families. Children living in low-income
households perform more poorly in school on average due to a lack of resources including books,
access to computers and sometimes even proper meals. Not only has household debt been rising
across most OECD countries, but youth are now at a greater risk of living in poverty than their
older counterparts. This has serious implications, not just for educational performance but also for
success and well-being later in life. The importance of social background in shaping attainment and
achievement across the lifespan remains one of the best-charted relationships in educational and
social research. Good quality education can be an important tool to reduce inequality and narrow the
gap between low- and high-income students, but it cannot act alone.

Figure 4.11. Household debt increasing
Total household debt as a percent of net disposable income, 2000 and 2012
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Note: Due to data availability, 2001 data are used for Ireland and Slovenia and 2003 for Mexico and Poland

instead of 2000 data. 2009 data are used instead of 2012 data for Mexico.

Source: OECD (2015), Household Debt Indicator, https://data.oecd.org/hhal/ bt.htm.
hetp//dxdoiorg/10.

Households across the OECD have experienced an increase in debt relative to net
disposable income over the last decade. The average household debt across the OECD has
increased from 40% to 131% of net disposable income. Household debt in Hungary almost
tripled between 2000 and 2012, while debt in the Czech Republic and Poland doubled in
that time period. Denmark, which had the highest household debt levels in 2000, still has
the highest ratio of debt to net disposable income at over 300%. Germany and japan are
the only OECD countries for which there are data that have seen a decline in household
debt relative to disposable income between 2000 and 2012.

The risk of income poverty has shifted over the last four decades from the elderly to
the young. In the mid-1980s, men and women over 75 years of age were on average almost
twice as likely as the entire population to be poor. In contrast, young adults between the
ages of 18 and 25 were only 20% more likely than the entire population to be in poverty.
By 2013, the pattern had shifted, and the likelihood that young adults would be in poverty
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4. FAMILY MATTERS

increased to 60% while the prospect for the elderly dropped to 5%. Part of the explanation
for this might be improved social security and pensions for the old. For the youth, this
pattern might be driven by increased attendance in tertiary education, which effectively
delays their entry into the labour market and thus their income. However, the rising
numbers of youth who are neither in employment nor education are a real policy concern,
particularly since the financial crisis of 2007-2008. These trends indicate that emphasis
should continue to be placed on assisting children and youth living in precarious
circumstances, without backtracking on the progress made to support the elderly. Good
quality education throughout the lifespan can help reduce inequality at all ages.

Figure 4.12. Poverty and youth

Relative poverty rate of the entire population in each year = 100, mid-1980s to 2013
or latest available year
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Note: OECD un-weighted average for 18 OECD countries for which data are available from the mid-
1980s: Canada, Denmark, Finland, France, Germany, Greece, Israel, Italy, Japan, Luxembourg, Mexico,
the Netherlands, New Zealand, Norway, Sweden, Turkey, the United Kingdom, the United States.

Source: OECD (2015), In It Together: Why Less Inequality Benefits All, http://dx.doi.org/10.1787/9789264235120-en.
‘Stattini s http:/dx dol.org/10.1/6//888933316389

And education?

* What is the role of educational institutions in addressing the need for greater financial
education? What should this look like in terms of curriculum planning and design?

The rise in household expenditure and student debt is partially due to higher costs of
education, including tuition fees and computer and Internet access. What is the role of
governments in supporting families that have difficulty in covering those costs?

Troubled labour markets have contributed to the increase of young people choosing to
study rather than work. How might post-secondary providers meet this demand? And how
can the quality of new offerings, including online provision, be ensured?

TRENDS SHAPING EDUCATION 2016 - © OECD 2016
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INFOGRAPHIC: FAMILIES AND EDUCATION

‘What are some of the ways the family trends presented in this chapter interact with education?
And how can education affect these trends? Some answers are obvious and immediate, for example
the rise in the numbers of working women and the importance of early childhood education and care.
Others are less obvious, or more long-term, for example the impact of trust between parents and
teachers on the learning environment and, potentially, even teacher retention.

This section is an invitation for readers to consider how the trends interact with education,
both in terms of the effect they might have on education, and also the effect education might have
on the trends. While the trends presented are robust, the links with education are illustrative and
suggestive. They are not intended as conclusive answers to policy questions. All of education is
explored, from early childhood education and care through to tertiary education and lifelong learning.

Diversity of families

*  Promoting acceptance of non-traditional families in schools

*  Acknowledging multi-cultural backgrounds in the classroom and providing
teachers with the tools to teach diverse classrooms

* Creating strategies and providing resources for teaching students with special
needs

New working patterns

*  Offering high quality universal childcare

* Increasing relevance of lifelong learning for ageing populations and an older
workforce

*  Using professional skills of parents in classroom and school governance

Household poverty

*  Providing opportunities for disadvantaged students throughout their academic
career

*  Avoiding early tracking and developing links between tracks to allow for better
student mobility

* Reinforcing financial education for responsible budgeting

Health and well-being
* Encouraging and teaching healthy habits for emotional and physical well-being
* Paying attention to signs of abuse and neglect

* Providing accessible counselling, especially after a traumatic event (e.g. death
or suicide)

Values

*  Addressing differences in social values within schools and promoting respect
among students

* Promoting trust between parents, teachers and administrators
* Teaching tolerance and critical thinking and preventing radicalisation
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4. FAMILY MATTERS

'ming the links & global trends and education

Readers are encouraged to use this visual as a point of departure for the question:
“What do these trends mean for my education system and my work?”

Figure 4.13. Infographic: Family matters
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Definitions and measurement

Accidental injury: Injury caused by an accident, such as traffic accident, drowning, falls
and fire. It may or may not be fatal. If the accident was caused intentionally by someone
it is known as intentional injury.

Cyberbullying: Cyber or online bullying occurs when a person is threatened, harassed,
or embarrassed by another person or a group of people using the Internet. It has led to
a number of high profile tragedies, for example teens committing suicide as a result of
cyberbullying. Although cyberbullying is increasingly popular, bullying offline is still
reported to be more common.

Disadvantaged students: Students who are socio-economically disadvantaged in
comparison to their peers. On average, there is an academic performance gap between
disadvantaged and advantaged students. Disadvantaged students can lack resources,
such as books, computers, easy access to the Internet and help from parents, among
others.

Family benefits: Broadly speaking there are three types of public spending on family
benefits: child-related cash transfers (cash benefits) to families, public spending on
services for families (benefits in kind), including direct financing and subsidising of
providers of childcare, and financial support for families provided through the tax
system, including tax exemptions; child tax allowances, and child tax credits, amounts
that are deducted from the tax liability.

Homophobia: Discrimination against homosexuals and/or homosexuality.

Household debt: All liabilities that require payment or payments of interest or principal
by household to the creditor at a date or dates in the future.

“LGBTQ”: LGBTQ is an acronym for the Lesbian Gay Bisexual Transgendered and Queer
community.

Maternal educational level: The level of education attained by the mother. Low maternal
education is defined as educational attainment up to lower secondary education.

Maternal leave: A job-protected leave of absence for employed women prior to and
after childbirth or, in some countries, adoption. Most countries allow beneficiaries to
combine pre- and post-birth leave, while some mandate a short period of pre-birth leave
and six to ten weeks after childbirth. Almost all OECD countries provide specific public
income support payments that are tied to the length of maternity leave.

Paternity leave: Employment- or job-protected leave of absence for employed fathers
after childbirth. Paternity leave is on average much shorter than maternity leave - no
more than two weeks. Because it is short, workers on paternity leave often continue to
receive their full wages.

Parental leave: Employment-protected leave of absence for employed parents that
supplements maternity and paternity leave. In most, though not all countries, it follows
maternity leave. Unlike eligibility for public income support that is often family-based,
entitlement to parental leave is individual so that only one parent can claim support at
any one time.

Relative poverty rate: Defined as the share of people living in households with less
than 50% of the median disposable income (adjusted for family size and after taxes and
transfers) of the entire population.
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* Same-sex marriage: Legalised union between same-sex partners.

‘Warning labels: Health warning label on cigarette packets, which can be pictorial or
text-only warning. The labels warn consumers of the dangers of smoking cigarettes.

‘Well-being: Although there is no single definition of well-being, most experts agree
that it requires meeting various human needs, some of which are essential (e.g. being
in good health), as well as the ability to pursue one’s goals, to thrive and feel satisfied
with one’s life.

* Youth: Young people aged 15-24.

96 TRENDS SHAPING EDUCATION 2016 - © OECD 2016



A BRAVE NEW WORLD

Chapter 5

A brave new world

A brave new world trends: A visual overview - a display of the trends in this chapter and the
connections between them.

At the touch of a button — brings together changing technological uses such as an increase in
online purchases and online searches for health-related information.

E-society and the iSelf — discusses the exponential rise in the number of Internet users and the
variety of activities performed simultaneously by online users.

Virtual reality — questions to what extent virtual reality influences the physical world, as world
leaders, firms and individuals create their digital personas.

Dial “C” for cybercrime — takes a look at emerging cyber-risks and the growing concern for
protection from these threats.

The future is now: The rise of the biotechnology - focuses on the growing biotechnology sector.

fographic: Technologies and ion — a visual exploration of the links between the trends
in this chapter and education.

The statistical data for Israel are supplied by and under the responsibility of the
relevant Israeli authorities. The use of such data by the OECD is without prejudice
to the status of the Golan Heights, East Jerusalem and Israeli settlements in the
‘West Bank under the terms of international law.

TRENDS SHAPING EDUCATION 2016 - © OECD 2016 97



5. A BRAVE NEW WORLD

A BRAVE NEW WORLD TRENDS: A VISUAL OVERVIEW

In contrast to many of the trends in this book that are gradual and often linear, the pace of
technological development is exponential and its impact often unpredictable. New technologies have
changed the way we communicate, work and even socialise. And they have the potential to do more:
innovations in biotechnology, for example in genome sequencing, have the potential to revolutionise
our lives.

This chapter examines a set of key trends in new technologies. While they are all relevant
to education, not all pertinent trends are included - it is necessarily highly selective. As well as
relevance for education, the criterion for selecting trends was the availability of internationally
comparable, long-term evidence.

Figure 5.1. A brave new world trends: A visual overview
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Interactions between the trends

These trends do not exist in isolation. New technologies bring new opportunities as well as new
risks. The trends themselves are interrelated and influence each other, sometimes in unpredictable
ways. Some of the opportunities and risks that stem from new technologies are illustrated below. As
adolescents and children are the most frequent users of online services and social networks, schools
and teachers are increasingly faced with the challenges of educating and guiding students through
the realities of the virtual world.

Figure 5.2. Interactions between technologies trends
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100

AT THE TOUCH OF A BUTTON

The continuing evolution of the Internet has had an enormous impact on our daily lives. We
can now buy our groceries, pay our bills, watch films and attend meetings without ever leaving our
homes. We tend to trust the information presented online, using virtual searches to better understand
a plethora of complex information, including health and legal issues. Our language reflects this
change: words like “google”, “tweet” and “skype” have become verbs that are incorporated seamlessly
into conversation. These technological developments have opened up new markets for the education
sector, including online courses and distance learning. They have also transformed our understanding
of teaching and learning; for example, virtual learning platforms allow for professors and students to
interact yet be in different physical environments.

Figure 5.3. Online shopping from the comfort of your home
Individuals who have ordered goods or services online, including via handheld devices, 2007 and 2014
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Note: Due to data availability, the actual year may vary by country. See StatLink for more information.

Source: OECD (2014), Measuring the Digital Economy: A New Perspective, http://dx.doi.org/10.1787/9789264221796-en.
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Since 2007, the percentage of individuals who have ordered goods or services on line
has increased substantially across OECD countries, from an average of just over 30% in
2007 to 50% in 2014. In this time period Turkey experienced the highest growth rate in
online purchases, of 504%. On average, the United Kingdom has the highest percentage of
individuals ordering goods or services on line - over 78%. Although most online purchases
still take place on computers, a significant percentage is being done via handheld devices
such as mobile phones. In Korea, for example, almost 20% of online purchases were
made through handheld devices in 2012, and this number is expected to grow. Although
all countries in the figure above have seen an increase in online purchases since 2007,
countries such as Mexico and Colombia lag behind, with rates of less than five percent of
online purchases in 2014.

The Internet is also being used as a tool to search for expert information, for example
on health issues. Between 2008 and 2013, there has been an increase in individuals
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searching for health-related information on line in the OECD member countries for which
there are data. The change is more pronounced in certain countries: in Germany, nearly
70% of internet users searched for health-related information, whereas in Poland only
42% of users did. Greece experienced the most dramatic increase during this time period,
from 27% in 2008 to 56% in 2013. It is likely that these patterns will continue, especially
given our ageing population, resulting health concerns and availability of information on
line. This is part of a general pattern of consumers becoming more informed in fields that
were once exclusively the domain of experts. This also suggests that doctors and nurses
will continue to be more likely to treat better informed patients who may challenge their
suggestions or recommended course of action.

Figure 5.4. Who's the expert? Online searches for health information

Individuals who searched for health-related information online as a percentage of individuals who used
the Internet in the last three months, 2008 and 2013
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Note: For Canada, data refer to 2007 and 2012 and to all individuals aged 16 and over in 2007. For New
Zealand, data refer to 2006 and 2012. For Switzerland, data refer to 2010. For Canada and New Zealand, data
refer to individuals who used the Internet in the last 12 months.

Source: OECD (2014), Measuring the Digital Economy: A New Perspective, http://dx.doi.org/10.1787/9789264221796-en.
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And education?

* ICT has the potential to allow more self-paced, interactive and personalised learning. How
much more should this potential be exploited, whether in schools, vocational or higher
education or non-formal learning for adults? Can it be over-done?

There has been a dramatic growth in the amount of information available and the ease
with which anyone can upload materials. How can educators develop their students’
critical capacity to use and contribute to this wealth of information?

Teachers’ use of ICTs often lags behind the technical skills required by students by the
time they enter the workplace. How can education ensure that students develop these
skills? And how might teachers be better prepared for teaching and using technology?
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E-SOCIETY AND THE iSELF

The Internet has become an integral part of our lives, especially with the development of mobile
handheld devices such as smartphones and tablets. Internet users are more and more likely to be
on line every day, and they are also becoming increasingly sophisticated in their habits and online
behaviours, performing more activities simultaneously, for example. The extent of these changes
has given rise to concerns about decreasing attention spans, digital withdrawal and even a new
syndrome: the “fear of missing out”, or fomo. These fundamental changes in our social and work
lives challenge the education system to take of the tools and of new technologies,
while at the same time addressing concerns regarding the use of information and privacy.

Figure 5.5. Internet is an integral part of our lives
Average number of Internet users, daily users and mobile users, 2006 and 2013
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Note: For information on the exact dates of specific countries, see StatLink.

Source: OECD (2014), Measuring the Digital Economy: A New Perspective, http://dx. doi.org/10.1787/9789264221796-en.
hitpi/d doi org/10.

Across all OECD countries, the average percentage of Internet users as a share of
national populations increased from 61% in 2006 to 79% in 2013. This overall average
ranges from a high of 95% in the Nordic countries to a low of less than 50% in Mexico and
Turkey. These numbers are expected to rise as broadband capacity and access improves
across all regions of all countries. Whereas in previous decades the Internet was generally
accessed from offices, homes or libraries, the explosion of handheld devices has allowed
today’s users to bring the Internet with them wherever they go. On average, 64% of
Internet users across the OECD use it daily. And in Korea for example, 83% of Internet
users report being mobile users.

Technologies not only connect people but also shape individual behaviours and
abilities. Since 2009, the average number of activities performed on line at the same time
(for example, sending emails, checking social networks, reading news) has increased by
16% across OECD countries. At the lowest end of the spectrum, Poland’s Internet users
perform on average nearly five activities at the same time, while Norwegians report
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performing eight activities simultaneously. This means that Internet users could be
checking their emails, reading about the latest corruption scandal, downloading music
and talking to their friends via messaging services all at once. This may suggest an
increasing ability to multi-task, but also gives rise to worries about decreasing attention
spans among today’s youth.

Figure 5.6. Online multi-tasking: More efficient or more distracted?
Average number of activities being performed online at the same time per Internet user, 2009 and 2013
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Source: OECD (2014), Measuring the Digital Economy: A New Perspective, http://dx.doi.org/10.1787/9789264221796-en.
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And education?

*  We now have the means to get an immediate answer, in fact potentially several immediate
answers all at once, to any online question. Does this search and find mentality alter
cognition, including the way we store and retrieve information?

Are we adequately preparing students with the techniques and skills needed to take
advantages of the opportunities that ICTs offer?

The ubiquitous nature of technologies in our lives means that advanced computer skills
are increasingly relevant. Should students learn programming skills in addition to basic
computer literacy as part of the general curriculum?
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VIRTUAL REALITY

In 2014, Finnish Prime Minister Alexander Stubb tweeted: “Most people who criticise Twitter are
often not on it. I love this place. Best source of info. Great way to stay tuned and communicate.” Once
used only by the tech-savvy, social media has pervaded all aspects of modern life in just a few short
years. World leaders and international organisations have increasingly taken advantage of social
media as a channel of diplomacy, ication and i have created their own
websites and social media profiles as a form of interacting with customers. Schools and universities
are stepping up their game, creating institutional Facebook, Twitter and Instagram pages. Education
systems need to prepare their students to process the mass of information available on line and judge
fact from fiction.

Figure 5.7. #Worldimpact in 140 characters or less
Aggregate number of international organisations and world leaders that have Twitter accounts, 2007-2015
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Note: World Leaders include heads of state and government and a list of foreign ministers and their
institutional accounts as well as a list of all diplomatic missions and head of missions worldwide.

Source: Twiplomacy (2015), Twiplomacy Study 2015.
‘StatLink s hitp//dx.dol.org/10.1767/388533716430

Twitter is a popular social network that allows users to post short 140-character texts
called tweets. Like most social media, it has experienced an explosion of users in a very
short time. Between 2007 and 2015, the number of Twitter accounts skyrocketed, and
even the most famous and influential individuals and organisations have had to adapt.
In 2015, 660 world leaders and 89 international organisations had Twitter accounts, up
from 4 international organisations and 5 world leaders in 2007. Currently, United States
president Barack Obama has the most followers of the world leaders, at 56 million,
followed by Pope Francis with over 19 million followers. The impact of social networks
can extend far beyond national boundaries and time zones: YouTube and Facebook each
have over a billion followers alone, with Facebook having recorded over 1 billion users in
a single day.

Businesses have also had to adapt to new times. Across the OECD, the share of firms
with websites rose from 64% in 2007 to 75% in 2014. However, there is wide variation
across countries: only 41% of Chilean firms have their own website, whereas 95% of
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Finnish firms do. In general, having an online presence is increasingly seen as a necessity
for individuals as well as companies. Staying relevant and in the public eye is the bread
and butter of the digital landscape. The trick, of course, is that with so much constant
change, getting the attention and visibility you are looking for (whether or not you are
the President of the United States) requires increasingly more effort, exposure and time
spent on line.

Figure 5.8. Businesses in a dot.com world
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And education?

* With technological development continuing at a rapid pace, how well has education kept
pace and, indeed, should it? What are the benefits and costs of students learning through
technology?

Social networking and user-generated content Internet sites are often perceived as
taking time away from the core business of learning. What can their participatory and
collaborative models bring to formal learning systems?

Online educational materials and software are an increasingly important market. Who
should be responsible for determining content and monitoring the quality of these
products?
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DIAL “C” FOR CYBERCRIME

New technology can be a double-edged sword: despite its positive impacts, it can also lead to
previously unknown dangers. Cyberfraud, hacking, cyberbullying and identity theft are only some
examples of new risks that have emerged. One of the most difficult challenges for governments
will be staying abreast of the evolution of technology and human behaviour: for example, with an
increase in the ease of uploading information and a large online audience, more and more countries
are enacting specific laws against revenge porn in an effort to close loopholes in current legislation.
There has also been an increase in the number of cybersecurity certificates and courses offered. As
adolescents and children are the most frequent users of online services and social networks, schools
and teachers are increasingly faced with the challenges of educating and guiding students through
the advantages and disadvantages of the virtual world.

Figure 5.9. Revenge porn legislation
Aggregate number of OECD and BRIICS countries that have national laws on revenge porn, 2013-2016
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Note: Data for 2016+ include countries that have bills under discussion in Parliament or consultations being
launched. For the United Kingdom, England and Wales criminalised revenge porn in 2015. Scotland has no
law buta has been launched. For more i ion on each country see the StatLink.

Source: Data compiled from national and international legislation and news sources. See StatLink for full
breakdown by country.
StatLink & http:/dx.doi.org/10.1787/888933316455

Revenge porn, or posting explicit images of former partners online without the
consent of the individual pictured, has become an increasingly common phenomenon.
Due to its immediate and devastating effects on the victim and his/her family, revenge
porn is of growing concern for individuals and governments alike. As a result, an
increasing number of countries have created specific laws to address this issue, and many
others have included it under a general penal code regarding harassment or offensive
behaviour. The Philippines was the first country to adopt a specific law on revenge porn
in 2009. It has since been followed by nine other countries, including the Czech Republic,
Israel and Japan. In the United States, 24 states have implemented laws to combat revenge
porn, but there is still no federal law - although a bill is currently being discussed in
Congress.
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As cyber-risks emerge, we have also seen a parallel concern with cybersecurity. The
International Information Systems Security Certification Consortium, otherwise known
as (ISC)2, issues a range of cybersecurity certifications. It experienced an increase in
worldwide membership from around 23 000 in 2000 to nearly 96 000 in 2013. Similar
associations, (for example the International Association of Privacy Professionals [IAPP]),
have also experienced a similar trajectory.l These trends underline the importance
of ensuring cybersecurity through government legislation, certification and raising
awareness of individual risky behaviour. Schools and teachers, along with communities
and parents, can play an important role in preparing children and teenagers to face these
challenges.

Figure 5.10. Cyb: ity certification il
Number of (ISC)2 certified individuals worldwide, 2003-2013
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Note: The International Information Systems Security Certification Consortium, otherwise known as (ISC)2,
issues a range of cybersecurity certifications.
Source: OECD (2015) OECD Digital Economy Outlook 2015, http://dx.doi.org/10.1787/9789264232440-en.
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And education?

* What responsibilities do educators have in monitoring student’s time online, and how can

different parental of safety be Is there a need for system-wide
policies to establish consistent standards in online security for all schools and educational
institutions?

e A posting and ing online has been the subject of intense debate, with

those in favour citing freedom of speech issues, and those against arguing that it can
encourage hate speech and a lack of accountability. Should education take a pro-active
stance in encouraging respectful online behaviour?

Are teachers being given the appropriate training to recognise cyber-risks for students?
Are students being appropriately taught how to manage and avoid these risks? Should all
students be taught the technical skills needed to protect themselves from cyberthreats, in
addition to ICT specialists?
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THE FUTURE IS NOW: THE RISE OF BIOTECHNOLOGY

Technological advances are not exclusive to the Internet. Although it might still seem like
science fiction, major developments in biotechnology have already changed our lives in dramatic
ways. Biotechnology is used in medicine to combat disease, in agriculture to produce higher yields
and more resistant crops, and in the environment to develop cleaner energy. One example of how
biotechnology is becoming more integrated in our lives comes from genome sequencing, where prices
have been dropping exponentially in the last decade. This increasingly allows individuals to map their
genes and identify whether they carry potentially life threatening mutations. The sector is booming,
as evidenced by the rise in the numbers of patent applications, for example. No longer just science
fiction, biotechnology is an increasingly important field of study both scientifically and economically.

Figure 5.11. Technological advancement and genome sequencing
Cost of genome sequencing in logarithmic scale, 2001-2014
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Source: OECD (2014), Measuring the Digital Economy: A New Perspective, httpy//dx doi.org/10.1787/9789264221796-en.
StatLink o http://dx.doi.org/10.1787/888933316473

Genome sequencing, or the ability to map out the genetic code, was a big
breakthrough for biotechnology and medicine when it was developed in 2001. Although
originally only specific genes could be mapped at once, technological developments
have now made it possible to map a person’s entire genetic code by sequencing all of
their genes simultaneously. Over the 13 years since its development, the cost of genome
sequencing plummeted from over USD 100 million to USD 4 000 per genome. At the time
of printing, online searches revealed websites offering the service for less than USD 1 000.
This decline in price will enable more and more people to discover if they carry genetic
markers that could lead to cancer or other diseases before they experience any physical
symptoms. It will also stimulate new academic research and could help prevent a series
of diseases or genetic mutations.

As biotechnology booms around the world, most countries have observed an increase
in their biotechnology index (roughly, the numbers of biotechnology patents being filed
relative to the total number of patent applications filed in the country). All OECD countries
in the figure below have seen an increase in share of biotechnological patents relative
to the total number of patents, with the exception of Japan. Denmark had the highest
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biotechnology index in 2008-10, followed by Belgium. In terms of growth rates, Finland,
the Netherlands, Singapore and Spain have seen the fastest growth in their biotechnology
index in the decade between 1998 and 2008. The decrease in China, Japan and the average
of the BRIICS may be explained by rapid growth in patents outside biotechnology.

Figure 5.12. Biotechnology patents on the rise
Share of biotechnological patents relative to the total number of patents, 1998-2000 and 2008-10
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economy relative to the share of total patents belonging to the economy, based on patent applications filed
under the Patent Co-operation Treaty (PCT). Only the top 20 economies in biotechnology patents, with more
than 500 patents in 2008-10, are included.

Source: OECD (2013), OECD Science, Technology and Industry Scoreboard 2013 http:/dx.doiorg/10.1787/
sti_scoreboard-2013-en.

And education?

s Brain-enhancing drugs aim to improve concentration and memory while also increasing
productivity. Should schools and tertiary institutions take a stand on the use of cognitive
performance-enhancing drugs? How could this be implemented?

Are tertiary institutions able to provide students with the skills required to work in the
biotechnology sector, such as being able to work in genome sequencing laboratories or
new uses for

As advances in biotechnology help to support healthy old age, elder learning may become
increasingly important. What is the best way for the education sector to provide formal
and informal opportunities for learning throughout the lifespan?
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INFOGRAPHIC: TECHNOLOGY AND EDUCATION

What are some of the ways the technological trends presented in this chapter interact with
education? And how can education affect these trends? Some answers are obvious and immediate,
for example the emergence of cyber-risks and the need for teacher preparation on this topic, or
conversely, improved literacy allowing for better use of new technologies. Others are less obvious, or
more long-term, for example the potential impact of increased multitasking on students’ attention
spans.

This section is an invitation for readers to consider how the trends interact with education,
both in terms of the effect they might have on education, and also the effect education might have
on the trends. While the trends presented are robust, the links with education are illustrative and
suggestive. They are also not intended as conclusive answers to policy questions. All of education is
explored, from early childhood education and care through to tertiary education and lifelong learning.

Information and data

e Teaching students and teachers how to evaluate the validity of online
information

* Developing strategies to combat plagiarism

*  Providing training on the use of big data

Learning and teaching

* Integrating technology into the classroom

e Utilising collaborative learning platforms to share and expand knowledge
* Teaching programming and advanced computing skills

* Implementing self-paced and personalised e-learning

Digital divide

* Ensuring that all students have the digital skills necessary for the modern
world

*  Supplying computers and training to students who lack access and resources

* Informal workplace training to up-skill or re-skill

Cyber-risks

* Teaching students and parents how to protect themselves from online risks

* Strategies to combat cyberbullying

*  Developing protocols to protect sensitive data from security flaws and hacking

Biotechnology

*  Providing skills needed to work in biotechnology sectors
*  Addressing cognitive performance-enhancing drug use

*  Supporting biotechnology R&D
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'ming the links & global trends and education

Readers are encouraged to use this visual as a point of departure for the question:
“What do these trends mean for my education system and my work?”

Figure 5.13. Infographic: A brave new world
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NOTES

1. OECD (2015), OECD Digital Economy Outlook 2015, OECD Publishing, Paris, http:/dx.doi.
0rg/10.1787/9789264232440-en.

FIND OUT MORE

Relevant sources

20min (2015), Sex-Videos der Ex ins Netz gestellt — Freispruch (Sex Videos of Ex posted online
- Acquittal), www.20min.ch/schweiz/news/story/15635876#end (accessed 16 July 2015).

Atamar (2013), Ozel Hayatin Gizliligini Thlal Sugu (Right to Privacy Violations Crimes), www.
atamer.av.tr/ozel-hayatin-gizliligini-ihlal-sucu/ (accessed 15 July 2015).

BBG (2014), New Law to Tackle “Revenge Porn” in Scotland, www.bbc.com/news/uk-scotland-
scotland-politics-29717347 (accessed 15 July 2015).

C.A. Goldberg Law (2015), States with Revenge Porn Criminal Laws, www.cagoldberglaw.
com/states-with-revenge-porn-laws (accessed 15 July 2015).

Clayton, R., G. Leshner and A. Almond (2015), “The Extended iSelf: The Impact of iPhone
Separation on Cognition, Emotion, and Physiology”, Journal of Computer-Mediated
Communication, Vol. 20/2.

Center for Internet and Society (2015), Facebook has to Identify Uploader of Revenge Porn, says
Dutch Court, Stanford Law School, http:/cyberlaw.stanford.edu/blog/2015/06/facebook-
has-identify-uploader-revenge-porn-says-dutch-court (accessed 15 July 2015).

Czech Defamation Law (2014), Leaked Nude Photos or Videos — How to Protect the Privacy
of the Victims of Hacked Nude Photos in the Czech Republic, https:/czechdefamationlaw.
wordpress.com/2014/09/02/leaked-nude-photos-or-videos-how-to-protect-the-privacy-
of-the-victims-of-hacked-nude-photos-in-the-czech-republic/ (accessed 16 July 2015).

EndRevengePorn (2015), Guide for Legislators, End Revenge Porn website, www.
endrevengeporn.org/revenge-porn-laws/ (accessed 16 July 2015).

EndRevengePorn (2015), Revenge Porn Laws, End Revenge Porn website, www.
endrevengeporn.org/revenge-porn-laws/ (accessed 29 june 2015).

Europe 1 (2014), Que Peut La Loi Contre le “Revenge Porn”? (What can the Law against Revenge

Porn do?), www.europel.fr/france/que-peut-la-loi-contre-le-revenge-porn-2097131

(accessed 15 July 2015).

Finlex (2015), Rikoslaki (The Penal Code), www.finlex.fi/fi/laki/smur/1889/18890039001

(accessed 14 July 2015).

Grapevine (2015), Don’t be a Douchebag — Sexting, Revenge Porn and Iceland’s Youth, http:/
rapevine.is/mag/articles/2015/02/19/dont-be-a-douchebag/.

The Guardian (2015), Facebook Order by Dutch Court to Identify Revenge Porn Publisher, www.
theguardian.com/technology/2015/jun/26/facebook-ordered-by-dutch-court-to-identify-
revenge-porn-publisher (accessed 16 July 2015).

112 TRENDS SHAPING EDUCATION 2016 - © OECD 2016



5. A BRAVE NEW WORLD

The Guardian (2014), “Revenge Porn” Victims Receive Boost from German Court Ruling, www.
theguardian.com/technology/2014/may/22/revenge-porn-victims-boost-german-court-
ruling (accessed 15 July 2015).

» Herald Scotland (2015), Consultation Launched on Possible “Revenge Porn” Law, www.
heraldscotland.com/news/13207524.Consultation_launched_on_possible__revenge
porn__law/ (accessed 16 July 2015).

The Huffington Post (2012), How the Internet Has Changed the State of Political Debate, www.
huffingtonpost.com/rand-strauss/how-the-internet-has-chan_b_2161805.html (accessed
29 June 2015).

IAfrica (2014), Don’t Become a Victim of Revenge Porn, http:/lifestyle.iafrica.com/love_
5ex/909862.html (accessed 04 August 2015).

Internet4jurists (n.d.), Urheberrecht (Copyright), www.internet4jurists.at/urh-marken/
urh01.htm#78 (accessed 15 July 2015).

Irish Times (2014), That’s Men: ‘Revenge Porn’ Could be Classified in Law as Form of
Cyberbullying, www.irishtimes.com/life-and-style/health-family/that-s-men-revenge-
porn-could-be-classified-in-law-as-form-of-cyberbullying-1.2007043 (accessed 14 Jjuly
2015).

e Ius Mobile (2014), Se Presenta Proyecto en Chile en Relacién al Denominado Sex Revenge (Project
presented in Chile in relation to Sex Revenge), http:/iusmobile.com/nota.php?id=226#.
VbCy6fmgpHx (accessed 14 July 2015).

* Law Quest International (n.d.), Revenge Porn and the Efficacy of Indian Laws, http:/

lawquestinternational.com/article/revenge-porn-and-the-efficacy-of-indian-laws
(accessed 16 July 2015).

The Local (2014), Sweden Moves to Close Revenge Porn Loophole, www.thelocal.se/20140528/
sweden-moves-to-close-revenge-porn-loophole (accessed 14 july 2015).

NZ Herald, Controversial Cyberbullying Law Passes, www.nzherald.co.nz/nz/news/article.
cfm?c_id=1&objectid=11473545 (accessed 12 July 2015).

OECD (2015), Adults, Computers and Problem Solving, OECD Publishing, Paris, http:/dx.doi.
org/10.1787/9789264236844-en.

OECD (2015), OECD Digital Economy Outlook 2015, OECD Publishing, Paris, http:/dx.doi.
0rg/10.1787/9789264232440-en.

OECD (2014), Measuring the Digital Economy: A New Perspective, OECD Publishing, Paris,
http://dx.doi.org/10.1787/9789264221796-en.

OECD (2014), Trends Shaping Education 2014 Spotlight 5 — Infinite Connections: Education and
New Technologies, OECD, Paris, www.oecd.org/edu/ceri/SpotlightinfiniteConnections.pdf.
OECD (2013) OECD Science, Technology and Industry board 2013, OECD Publishing, Paris,
http://dx.doi.org/10.1787/sti_scoreboard-2013-en.

OECD (2012), OECD Internet Economy Outlook 2012, OECD Publishing, Paris, http:/dx.doi.
0rg/10.1787/9789264086463-en.

* Politicamente Corretto (2015), Revenge Porn: Come Difenderti e Farti Risarcire da un Ex Che
Pubblica Tue Foto Osé (Revenge Porn: how to defend yourself and manage to get reimbursed
from your ex who publishes your sexy pictures), www.politicamentecorretto.com/index.
php?news=78084 (accessed 16 July 2015).

TRENDS SHAPING EDUCATION 2016 - © OECD 2016 113



5. A BRAVE NEW WORLD

Politico (2013), States Criminalize Revenge Porn, www.politico.com/story/2013/10/states-
criminalize-revenge-porn-99082.html (accessed 15 July 2015).

RT (2014), Israel’s New Law to Send ‘Revenge Porn’ Uploaders to Jail for Five Years, www.
rt.com/news/israel-revenge-porn-internet-crime-275/ (accessed 14 July 2014).

SBS (2015), Factbox: Revenge Porn Laws in Australia and Beyond, ww w.sbs.com.au/news/
dateline/article/2015/07/13/factbox-revenge-porn-laws-australia-and-beyond (accessed
14 July 2015).

Twiplomacy (2015), Twiplomacy Study 2015, Twiplomacy website, http:/twiplomacy.com/
blog/twiplomacy-study-2015 (accessed 30 June 2015).

Twittercount (2015), Twitter Top 100 - Most Followers, Twittercount website, http:/
twittercounter.com/pages/100 (accessed 28 June 2015).

Time (2012), Time Explains: Genome Sequencing, http://healthland.time.com/2012/10/22/
time-explains-genome-sequencing/ (accessed 28 july 2015).

Uhls, Y. et al (2014), “Days at outdoor education camp without screens improves preteen
skills with nonverbal emotion cues”, Computers in Human Behavior, Vol. 39, pp. 387-392.

Yahoo Mulher (2013), Videos intimos, “revenge porn” e lei proposta por Romdrio (Intimate
videos, revenge porn and law proposed by Romdrio), https:/br.mulheryahoo.com/
blogs/preliminares/v%C3%ADdeos-%C3%ADntimos-revenge-porn-e-lei-proposta-
por-092108739.html (accessed 15 July 2015).

Xataca (2015), Aprobada la Ley Mordaza y la Reforma del Cédigo Penal: scomo te afecta y
cémo afecta a Internet? (Approved the Gag Law and the Penal Code: how does it affect you and
the Internet?), www.xataka.com/legislacion-y-derechos/aprobada-la-ley-mordaza-y-la-
reforma-del-codigo-penal-como-te-afecta-y-como-afecta-a-internet (accessed 13 July
2015).

Definitions and measurement

* Applications (“Apps”): Apps are software programs developed for a specific task that
run on mobile phones, tablets, personal digital assistants (PDAs) or other portable
devices.

* Biotechnology: The use of biology to create products and solve issues. The most
prominent and traditional area of biotechnology is the production of genetically
modified crops through genetic engineering.

Cyberbullying: Cyber or online bullying occurs when a person is threatened, harassed,
or embarrassed by another person or a group of people using the Internet. It has led to
a number of high profile tragedies, for example teens committing suicide as a result of
cyberbullying. Although cyberbullying is increasingly common, bullying offline is still
reported to be more frequent.

Cyberfraud: Cyberfraud includes a variety of scams, such as identity theft, fraud,
hoaxes, spam and identity breaching. As awareness of the most common scams grows,
so too does the ingenuity and creativity of the fraudsters.

* Cybersecurity: Considering the emergence of cyberthreats, there is an increasing
concern with guaranteeing cybersecurity within companies and the public sector.
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It is essential that these organisations be able to prevent data breaches and avoid
widespread damage.

Daily users: Internet users who access the web on a daily basis. Certain countries, like
Chile, Mexico, Korea and Switzerland, consider individuals who use the Internet every
day or almost every day to be daily users.

Distance learning: Also known as e-learning or online learning, it is a form of education
in which teachers and students are physically separated. Various technologies such
as Skype allow for teachers and students to interact and communicate. Traditional
distance learning focused on individuals in remote areas and it used to be via mail.

Fear of missing out (fomo): Anxiety that an interesting event may currently be
happening elsewhere, often triggered by posts seen on a social media website.

Handheld devices: Also called mobile devices, these are small electronic devices that
can be transported. They can typically be handheld and have touch screens. There are
several types of devices, such as smartphones, tablets and personal digital assistants
(PDAS).

* International Information Systems Security Certification Consortium: Otherwise known
as (ISC)2. This organisation issues a range of cybersecurity certifications to members
worldwide.

International Association of Privacy Professionals (IAPP): The largest association in
the world to provide training, certification, conferences, publications, professional
resources and industry research to a growing membership.

Revealed technological-advantage index: Calculated as the share of biotechnology
patents of an economy relative to the share of total patents belonging to the economy.
* Revenge porn: Revenge porn is when an ex-partner publishes sexually explicit images
without consent and for no legitimate purpose. It is not a new phenomenon, but the
Internet has increased its reach and devastating effects. Ex-partners are not always
motivated by revenge, but sometimes by notoriety or profit.

‘Whole genome sequencing: The act of mapping out the complete sequence of the
genetic code, or genome, of an organism. The increasing cost-effectiveness of this
process has meant that the price of genome sequencing has plummeted. This enables
the routine use of whole genome sequencing in laboratories worldwide.
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