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Abstract This article elaborates on the competencies, often referred to as 21st century competencies,
that are needed to be able to live in and contribute to our current (and future) society. We begin
by describing, analysing and reflecting on international frameworks describing 21st century
competencies, giving special attention to digital literacy as one of the core competencies for
the 21st century. This is followed by an analysis of the learning approaches that are considered
appropriate for acquiring 21st century competencies, and the specific role of technology in
these learning processes. Despite some consensus about what 21st century competencies are
and how they can be acquired, results from international studies indicate that teaching
strategies for 21st century competencies are often not well implemented in actual educational
practice. The reasons for this include a lack of integration of 21st century competencies in
curriculum and assessment, insufficient preparation of teachers and the absence of any
systematic attention for strategies to adopt at scale innovative teaching and learning practices.
The article concludes with a range of specific recommendations for the implementation of
21st century competencies.
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continuously transforming the way in which we live,

Introducti
ntroduction work and learn (e.g., Anderson, 2008). While demand

Several attempts have been made, during the first
decade of the 21st century, to formulate key challenges
for learning and schooling due to social and cultural
changes happening across the world [e.g., European
Union (EU), 2007; Organisation for Economic
Co-operation and Development (OECD), 2005]. The
globalization and internationalization of national
economies, along with the rapid development of infor-
mation and communication technologies (ICT), are
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for routine production workers has decreased, the need
for service and knowledge workers has grown (Reich,
1992). Studies increasingly indicate for a shortage of
creative and innovative workers (Levy & Murnane,
2004, 2006). Advances in ICT have created jobs that
did not exist a decade ago, and young people need to be
educated for careers that do not yet exist (Dede, 2011;
Voogt & Odenthal, 1997). All these developments
impose new challenges to us as educators and require
fundamental changes in both what has to be learned
and how this learning is to happen.

The discourse on how digital technology is seen as
transforming education has moved from prophecies of
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the end of schooling as we know it (Papert, 1994) and
cyber-learning manifestos (Perlman, 1992) to scenarios
of e-learning and mobile learning that question the
formal, institutionalized ways of learning. These issues
are elaborated in two other articles of this special
issue: Davis, Eickelmann, and Zaka (2013) and Lai,
Khaddage, and Knezek (2013).

Research, however, has shown a significant gap
between such visions and how technologies are actually
instantiated in educational practice (e.g., Law, Pelgrum,
& Plomp, 2008; Voogt, 2008). In contrast to past over-
optimistic scenarios within policy and research about
the impact of ICT on our education system at large,
scholars are now exploring how to use different techno-
logical tools in specific circumstances and for certain
purposes (e.g., Dede, 2008; Hinostroza, Labbé, Lépez,
& lost, 2008; Rutten, van Joolingen, & van der Veen,
2012), as well as attempting to understand how technol-
ogy is shaping competencies necessary for life today
and in the future (e.g., Anderson, 2008).

The new competencies are often referred to as ‘21st
century skills’, a term more familiar in North America,
or ‘21st century competencies’, a term more common in
Europe. In the remainder of this article we will use the
term ‘21st century competencies’, drawing on our
research experiences from a broad international context,
to address the knowledge skills and attitudes that are
needed for living and working in the 21st century. The
main purpose of this article is to discuss (a) what com-
petencies are agreed to be necessary for living in the 2 1st
century, in particular competencies associated with
digital technologies, including the implications for
learning; and (b) issues related to the implementation of
21st century competencies in educational practice.

Frameworks for 21st century competencies

During the last decade, oppositional discourses have
evolved around both (a) the specific competencies that
are needed in our current and future societies: such as
hard (e.g., a focus on Science Technology Engineering
and Mathematics) versus soft skills (e.g., emphasizing
collaboration and creativity), basic competencies (e.g.,
knowledge of standard school subjects, literacy, math
and so on) versus key competencies (e.g., adaptability,
ability to think laterally), and (b) approaches to acquir-
ing these competencies, such as individual (e.g., adap-
tive online or computer-mediated learning) versus

collective (e.g., Computer Supported Collaborative
Learning) approaches to learning. International organi-
zations such as the OECD and the International Asso-
ciation of Educational Evaluation and Achievement
(IEA) are performing international studies [Programme
for International Student Assessment (PISA), Trends
in International Mathematics and Science Study
(TIMSS)] related both to familiar skills of reading,
writing, science and math and to 21st century compe-
tencies for ‘new millennium learners’. This illustrates
that these two paths could be integrated in their ambi-
tions to pinpoint what learners need to know today and
in the future.

Several reviews (Binkley et al., 2012; Dede, 2010b;
Mishra & Kereluik, 2011; Voogt & Pareja Roblin,
2012) of different frameworks describing the knowl-
edge, skills and the individual attitudes and attributes
of learners needed in the 21st century show consensus
about the competencies that are considered critical.
Across these frameworks it is generally agreed that
collaboration, communication, digital literacy, citizen-
ship, problem solving, critical thinking, creativity and
productivity are essential for living in and contributing
to our present societies.

However, with very few exceptions, the frameworks
are contained within overarching statements of goals or
educational aims. These are generally brief statements
but are supported by justifications for change. For
example, there are references to the need to educate for
new industry, commerce, technology and economic
structures (e.g., EU, 2007; OECD, 2005); the need for
new social interaction and communication skills (e.g.,
Binkley et al., 2012); the need for imagination, crea-
tivity and initiative (e.g., Partnership for 21st Century
Skills, n.d.); the need to learn and continue to learn
throughout employment (e.g., OECD, 2004); the need
to maintain national and cultural values (e.g., OECD,
2005); and the need to operate in an increasingly inter-
national and global environment (e.g., EU, 2007). Few
of the frameworks provide detailed descriptions, or
clearly elaborated curriculum standards. Similarly few
include descriptions of what the curriculum experi-
enced by learners will actually resemble if the broader
aims of these frameworks are to be realized.

Mishra and Kereluik (2011) argue that not all com-
petencies are unique and novel to this century. Cogni-
tive skills such as critical thinking and problem solving
have a long empirical history closely connected with
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academic achievement. These skills, rather than being
novel to the 21st century and necessary for success in
the 21st century, are skills that are required for success-
ful learning and achievement in any time, including but
not limited to the 21st century. Additionally, interper-
sonal competencies such as communication, collabora-
tion and responsible behaviour have been integral to
successful interpersonal relationships for centuries,
although all of these take on new dimensions in 21st
century virtual interaction. One must be able to effec-
tively regulate one’s needs and goals with that of the
larger society to successfully navigate our social world.

Other competencies such as creativity, productivity
and digital literacy are less familiar. Creativity espe-
cially is an area that has been growing in importance as
a key 21st century thinking skill (Wegerif & Dawes,
2004). However, one of the problems with the discus-
sions around creativity has been the often simplified
and naive notions and romantic conceptions of the
creative individual (Banaji & Burn, 2007), without
clear specifications of what this skill area might entail.
In a systematic review of the impact of the use of ICT
on students and teachers for the assessment of creative
and critical thinking skills, Harlen and Deakin Crick
(2003) argue that the neglect of creative and critical
thinking in assessment methods is a cause for concern,
given the importance of these skills in the preparation
for life in a rapidly changing society and for lifelong
learning. Their review documents a lack of substantial
research on these issues and argues for more strategic
research (Araya & Peters, 2010).

From a learning perspective, productivity is associ-
ated with Papert and Harel’s (1991) conception of
‘constructionism’, which refers to learning-by-making
and points to the idea that knowledge is constructed
when learners are actively engaged in (physically) con-
structing an object. Related to 21st century competen-
cies productivity also refers to entrepreneurship and
concerns the ability to realize ideas and to plan and
manage projects in such a way that goals are achieved.
It implies creativity, innovation and risk-taking (e.g.,
EU, 2007; Partnership for 21st Century Skills, n.d.).

Digital literacy

Due to technological developments, an important
change has taken place in the way new digital tools
and collaborative environments obtained a place in
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our society, and additionally have potential to
enhance teaching and learning. The emphasis has
shifted from reproducing information and content to
content creation and sharing in virtual environments,
which some describe as a remixing culture (Lessig,
2008). Because of this change it is necessary to ask
what is meant by digital literacy and the implications
this has on our construction of the school-aged
learner. The background of this terminology goes
back to the overall critique of traditional conception
of literacy as the ability to read and write (Graff,
1991; Street, 1984). A broader sociocultural under-
standing of literacy imply our relationship to many
different forms of representation (Barton, 2007), all
collected under the heading of media literacy and
later digital literacy (Buckingham, 2003). Important
perspectives on this broader cultural issue can be
found in the literature about the changing features of
literacy in our culture (Kubey, 1997; Lankshear, 1997;
Warschauer, 1999). In her book Literacy in a Digital
World Kathleen Tyner (1998) studies some of the ele-
ments of a modern interpretation of literacy both
related to what she terms ‘tool literacies’, which
imply having the necessary skills to be able to use the
technology, and ‘literacies of representations’, which
relate to the knowledge of how to take advantage of
the possibilities that different forms of representation
give the users, especially ICT.

Frameworks describing 21st century competencies
argue for a more comprehensive approach to digital
literacy. An example of such broader approach is the
concept of ‘digital bildung’ as used in the Nordic Euro-
pean countries: which emphasizes what it means to be
literate in contemporary culture. In the Norwegian
national curriculum (Kunnskapsdepartementet, 2004)
for instance, digital competence is defined as a
complex competence that emerges as the sum of simple
ICT skills (using software to search, locate, transform
and control information) and more advanced skills (to
evaluate, interpret and analyse digital genres and media
forms to that through the creative and critical use of
digital tools and media).

The conceptual framework developed as part of the
‘Assessment and Teaching of 21st Century Skills
(AT21CS)’ initiative distinguishes between ICT lit-
eracy and information literacy. Within the AT21CS
framework these two skills are seen as basic aspects for
developing the other skills under the headings of ways
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of thinking, working and living in the world (Binkley
etal., 2012). Information literacy covers people’s
abilities in accessing, evaluating, using, managing
and applying information and different sources pro-
vided by digital technologies. ICT literacy is related to
ways of operating and reflecting on the use of ICT in
different contexts and has become important in curricu-
lum development in many countries (Binkley et al.,
2012).

Different scholars have described these new litera-
cies somewhat differently. For instance Mioduser,
Nachmias and Forkosh-Baruch (2008) describe seven
new literacies asked for in the knowledge society.
These include everything from multimodal information
processing to visual literacy; from interpersonal skills
to coping with complexity. Jenkins, Clinton, Puro-
shotma, Robinson and Weigel (2006), in contrast, offer
a broad set of core media skills that partially align with
other 21st century competencies. These include capaci-
ties such as play, performance, distributed cognition,
multitasking and so on. Clearly, digital literacy is a
broad concept that has different aspects, which often
put the other 21st century competencies in a different
perspective.

21st century learning

The importance of competencies for the 21st century
has led to fundamental questions about to what extent
we provide the necessary knowledge base for children
and youth to be competent in contemporary and future
societies. The different frameworks express consensus
about the pedagogy needed to teach 21st century com-
petencies (Voogt & Pareja Roblin, 2012). The learning
sciences as a new field of research (Kalantzis & Cope,
2008; Sawyer, 2006) has been important in looking at
how our culture’s evolving media create opportunities
and affordances for innovative learning practices to
develop (Wertsch, 1998). In particular, constructivist
approaches to learning is adhered to, such as problem-
based learning, cooperative learning, experiential
learning and formative assessment (Lai, 2008). Still,
today’s education systems have as their challenge to
relate the sociocultural developments of the knowledge
society and its technological innovations to require-
ments with a refinement of learning and literacy as a
process in- and out-of-school (Hull & Schultz, 2002;
Lai et al., 2013).

ICT applications such as Web 2.0 tools, multi-user
virtual environments and augmented reality can contrib-
ute to the development of 21st century competencies
(Dede, 2010a). For example, Web 2.0 technology
enables users to produce and share content in new ways.
User-generated content creation and ‘remixing’ (Lessig,
2008) become creative practices that challenge the tra-
ditional relationships between teachers and students in
providing information and content for learning, and the
role of the ‘school book’ (Erstad, 2008). The use of new
digital media in education has been linked to assessment
of creative thinking as different from analytic thinking
(Ridgway, McCusker, & Pead, 2004). Digital camera
and different software tools make it easier for students to
show their work and reflect on it.

Immersive interfaces, such as multi-user virtual
environments and augmented realities, offer two pow-
erful affordances for learning 21st century competen-
cies (Dede, 2010a). First, the ability to access
information resources and psychosocial community
distributed across distance and time deepens digital
literacies. Second, the ability to create activities not
possible in the real world, such as interacting with a
(simulated) chemical spill in a busy public setting,
builds skills such as collaborative inquiry mediated
through technology. Design-based research that
illustrates these powers of immersion includes the
River City curriculum (http://muve.gse.harvard.edu/
rivercityproject/), which teaches scientific inquiry
through simulated time travel; the ECOMUVE curricu-
lum (http://ecomuve.gse.harvard.edu), which aids in
learning complex causality through classroom-based
immersion in simulated ecosystems; and the EcoMo-
bile curriculum (http://ecomobile.gse.harvard.edu),
which uses the camera in cellphones to enable overlays
of information, visualization and simulated experience
on real-world settings.

Implementation issues

Agreement about what 21st century competencies are
and how they can be learned does not guarantee the
uptake of 21st century competencies and learning in
schools. In this section of the article, we start with a
brief overview of the implementation of 21st century
competencies across educational systems as found in
the international SITES study, followed by an elabora-
tion of issues related to implementation.
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21st century learning in educational practice:
Empirical findings

The international Second Information Technology in
Education Study (SITES), conducted between 1998
and 2006 by IEA, revealed that, across educational
systems on average, the perceived presence of 21st
century learning in schools had increased, when find-
ings from 1998 are compared with findings from 2006.
However, when inspecting this change more closely it
was obvious that in a number of Asian countries (Hong
Kong, Japan, Taiwan, Thailand, Singapore) school
principals reported an increase of 21st century learning
in their school, while school principals in some Euro-
pean countries (Denmark, Norway, Slovenia) reported
a decrease (Law, Lee, & Chan, 2010; Law ef al., 2008).
Bryderup, Larsen, and Trentel (2009) for example, ana-
lysed the changes in the pedagogical orientation of
school principals in Denmark between 1998 and 2006.
They showed that in Denmark, despite an increased
availability of technology, the orientation towards
some aspects of the lifelong learning paradigm (such as
collaboration and independent learning) decreased
between 1998 and 2006, at the expense of an increased
focus on curriculum-centred instruction, tests and indi-
vidual student learning. On the other hand, the impor-
tance of 21Ist century competencies in several Asian
countries is noticeable. Zhang (2012) describes a
number of initiatives in expanding the curriculum with
courses in which students develop 21st century com-
petencies: Integrated Practical Activities in China, Life
wide learning in Hong Kong, Integrated Studies in
Japan and Integrative Activity in Taiwan. These initia-
tives show that countries that usually score high in the
international comparative studies (PISA, TIMSS)
probably realize that high achievements on founda-
tional subjects will not be enough to be competitive in
the 21st century.

However, regardless the role of educational policy in
encouraging or discouraging educational change, the
SITES data also showed that, although teachers find
21st century learning important, they do not promote
21st century learning in their instruction (Law, 2009).
Eickelmann (2011) found in a follow-up of the German
SITES case studies that sustainable implementation of
21st century learning requires a strong connection
between pedagogical aims and technology, strong lead-
ership, school-wide adoption of ICT, a focus on the
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implementation process, collaboration with external
partners and with other schools.

Implementation in curriculum and assessment

It is generally agreed that 21st century competencies
demand significant changes in the curriculum (e.g.,
Dede, 2010b; Voogt & Pelgrum, 2005). These changes
are related not only to the need for restructuring the
curriculum in order to make room for 21st century
competencies (Dede, 2010b) but also to the need for
new teaching methods and assessment procedures
(Voogt & Pareja Roblin, 2012). The main question is
how the discourse of 21st century competencies is
addressed in the development of national and school
curricula (Trier, 2003). Most of the frameworks
(Gordon et al., 2009; Voogt & Pareja Roblin, 2012)
that describe 21st century competencies mention dif-
ferent approaches for curricular integration of 21st
century competencies: (a) an addition to the existing
curriculum, as new subjects or as new content within
traditional subjects; (b) integration as cross-curricular
competencies that both underpin school subjects and
place emphasis on the acquisition of wider key compe-
tencies; and (c¢) included in a new curriculum in
which the traditional structure of school subjects is
transformed and schools are regarded as learning
organizations. Although different approaches are
acknowledged, most frameworks recognize the
complex and cross-disciplinary nature of 21st century
competencies and thus recommend integrating them
across the curriculum. Based on their analysis of
frameworks describing 21st century competencies
Mishra and Kereluik (2011) identified three key areas
that need to be addressed in a 21st century curriculum:

e Foundational knowledge (or what do we need to
know). This includes core content knowledge of the
disciplines, information literacy (also sometimes
called digital literacy) and cross-disciplinary knowl-
edge or synthetic knowledge.

e Meta knowledge (or how do we act on this knowl-
edge). Included in this were processes such as
problem solving, critical thinking, communication,
collaboration, creativity and innovation

* Humanistic Knowledge (what do we value): This
form of knowledge offers a vision of the learner’s
self and its location in a broader social and global
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context. These include knowledge of life/job skills,
cultural and global competence, and ethical and emo-
tional awareness.

In addition the EDUsummit 2011 contributors to the
Thematic Working group on 21st century learning
expressed the need for a developmental continuum of
pedagogical approaches supported by technologies to
address these key areas as learners progress through
schools (Voogt, Erstad, Mishra, & Dede, 2011).

Most frameworks describing 21st century competen-
cies acknowledge that, for the assessment of 2lst
century competencies, new assessment frameworks are
needed. Performance strategies are
required to be able to understand how students’
progress in mastering the 21st century competencies.
Few studies focus on the development of immersive,
virtual performance assessments for assessing (some)
21st century competencies, (e.g., information and com-
puter literacy skills and scientific inquiry — problem
solving, critical thinking and collaboration and com-
munication skills) in multi-user virtual environments.
To be able to measure student learning of 21st century
competencies, a better understanding of alternative
forms of assessment that comply with the demands of
valid, reliable and fair testing (Clarke-Midura, Dede, &
Norton, 2011). This seems an important prerequisite
for the implementation of 21st century competencies at
a large scale.

assessment

Digital literacy and the curriculum

Several initiatives for digital literacy standards are
now being developed around the world (Plomp,
Anderson, Law, & Quale, 2008). They are defined as
important tools for teachers in the way they use tech-
nologies in their educational practices. Linked to the
Norwegian experiences mentioned above, research
show that there is a gap between the conceptual defi-
nitions and elaborations on the importance of digital
literacy in our society as expressed in different policy
documents and curricula, and what is actually hap-
pening in educational practice among teachers and
students (Hatlevik, Ottestad, Skaug, Klgvstad, &
Berge, 2009). Similar findings are also observed in
for instance Belgium (Flanders) (Tondeur, van Braak,
& Valcke, 2007). There is a danger that standards can
be interpreted too narrowly (restricting themselves to

skills in operating hardware and software), and miss
the bigger picture: that of grasping how digital tech-
nologies create new conditions for learning and
knowledge building (Scardamalia & Bereiter, 2006).
It is important that standards do not lead to static tests
or assessments, but rather be flexible so as to relate to
the rapid rate of technological and cultural change. In
addition, it is important to stress that technology lit-
eracy and fluency are embedded, that is, the use of
technology should be seen within specific real-life
contexts (Lankshear & Knobel, 2006). To understand
such processes we have to look at different contexts
where literacy is practiced and given meaning, and
how new technologies are changing the nature and
processes of meaning-making. This is especially
important when relating it to how children and young
adults use digital technologies.

21st century competencies and teacher learning

It is obvious that not only learners, but also teachers
need to acquire 21st century competencies as well as
become competent in supporting 21st century learning.
Teachers need to be prepared for new pedagogical
approaches that fit the 21st century, and they need to
understand how ICT and pedagogy interact in order to
be able to facilitate the development of 21st century
competencies in their students. For this reason, incor-
porating technology in teachers’ preparation programs
cannot only be an add-on to the existing curriculum.
This needs a rethinking of the core curriculum itself to
factor in these new advancements and changes. Teach-
ers need to learn how to leverage ICT to help students
learn 21st century competencies (Lambert & Cuper,
2009). Tondeur efal. (2012) reviewed qualitative
studies that focused on strategies to prepare pre-service
teachers to integrate technology into their lessons.
Based on their synthesis, the results showed 12 key
themes for content and delivery methods that prepare
pre-service teachers to integrate technology into their
future classrooms. The synthesis findings were
reported in two parts: (1) key themes explicitly related
to the preparation of pre-service teachers (e.g., using
teacher educators as role models, learning technology
by design, scaffolding authentic technology experi-
ences); and (2) conditions necessary at the institutional
level (e.g., technology planning and leadership, coop-
eration within and between institutions, training staff).
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Recently the Technological Pedagogical Content
Knowledge (TPACK) framework for teacher knowl-
edge has received a significant level of research and
scholarly attention (American Association of Colleges
of Teacher Education, 2008; Mishra & Koehler, 2006;
Voogt, Fisser, Pareja Roblin, Tondeur, & van Braak,
2013). This framework argues that the successful inte-
gration of technology into the curriculum requires con-
sidering the coming together of technology, pedagogy
and content in a creative and integrated manner. Clearly
developing 21st century competencies require setting
new pedagogical and content goals. Mishra, Koehler,
and Henriksen (2011) have argued for extending the
TPACK framework into learning in the 21st century
through a focus on what they call trans-disciplinary
skills — that is, ways of thinking that cut across disci-
plinary boundaries. They argue that a focus on such
skills is important for developing creativity in students
within a disciplinary learning context.

Scalability

Beyond making 21st century competencies a part of
education, understanding how ICT might shift our edu-
cational structures from industrial era schools to new
types of 21st century formal educational models is
important. Societies can no longer afford a labour-
intensive model of education that uses expensive human
resources inefficiently. This is not a temporary financial
dislocation due to an economic downturn, but a perma-
nent sea change that has already happened in every other
service sector of our economy. Many of the innovative
pedagogical practices supported by technology of the
SITES study (e.g., Kozma, 2003) are based on personal
heroism, educators who make sacrifices in every other
part of their lives in order to help their students. These
are wonderful stories, but such a model for educational
improvement is un-scalable to typical teachers. Scaling
up involves adapting an innovation successful in a local
setting to effective usage in a wide range of contexts
(Dede, 2006). Scalable designs for educational transfor-
mation must avoid what Wiske and Perkins (2005) term
the ‘replica trap’: the erroneous strategy of trying to
repeat everywhere what worked locally.

Coburn (2003) describes scale as encompassing four
interrelated dimensions: depth, sustainability, spread
and shift in ownership. ‘Depth’ refers to deep and
consequential change in classroom practice, altering
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teachers’ beliefs, norms of social interaction and peda-
gogical principles as enacted in the curriculum. ‘Sus-
tainability’ involves maintaining these consequential
changes over substantial periods of time. ‘Spread’ is
based on the diffusion of the innovation to large
numbers of classrooms and schools. ‘Shift’ requires
districts, schools and teachers to assume ownership of
the innovation, deepening, sustaining and spreading its
impacts. A fifth possible dimension to extend Coburn’s
framework is ‘evolution’, in which the innovation as
revised by its adapters is influential in reshaping the
thinking of its designers, creating a community of prac-
tice that evolves the innovation (Dede, 2006). The U.S.
Department of Education’s 2010 National Educational
Technology Plan (U.S. Department of Education,
2010) not only presents a transformational vision for
21st century education that builds on insights about
modern interactive media gained from other parts of
the economy but also depicts new processes and struc-
tures that recognize the unique challenges of helping
students learn, lifelong and life-wide. Plans like this
potentially form a foundation for developing scalable
models for 21st century education.

Conclusion and recommendations

Public (e.g., EU, OECD, United Nations Educational,
Scientific, and Cultural Organization) and private
organizations (e.g., Partnership for 21st Century Skills,
Assessment and Teaching of 21st Century Skills) all
see the need for new, 21st century competencies to
comply with requirements of our present and future
societies, and broadly agree what these 21st century
competencies are and how they can be learnt (Binkley
etal., 2012; Dede, 2010b; Mishra & Kereluik, 2011;
Voogt & Pareja Roblin, 2012). Despite this consensus,
research (e.g., Law et al., 2008) shows that they are not
well implemented in educational practice. A major
reason is that the implementation of 21st century com-
petencies requires a restructuring of the curriculum. It
is not only a matter of trading 20th century content and
goals for those of the 21st century, but a matter of
redefining what has to be considered as core in the 21st
century curriculum and considering the implications of
a 21st century curriculum for the current school system
(Dede, 2010b). To further the implementation of 21st
century competencies in school system we recommend
the following:
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* Twenty-first century competencies are often dis-
cussed disconnectedly from core school subjects. It
seems important to provide models and examples on
how 21st century competencies can be related to core
subject domains to help policymakers, school leaders
and teachers implement 21st century competencies
in the school curriculum.

* The need for different types of literacy must be
acknowledged. Digital literacy should not be
regarded as a separate set of skills but embedded
within and across the other 21st century competen-
cies and core subjects. Because of the ubiquitous use
of technology in our society, schools and universities
often assume that their students are digitally literate,
but it is becoming increasingly clear that students
differ greatly in their use of technology and therefore
in their technology skills (Bennett & Maton, 2010).

e Most frameworks for 21st century competencies
seem to assume that 21st century competencies are
acquired in formal educational settings, but there is
substantial potential to learn 21st century competen-
cies in informal learning settings. Research during
the last decade has shown how new social practices
evolve due to increased use of new digital technolo-
gies, especially among young people (Buckingham
& Willett, 2006). Such practices create re-
conceptions of key skills, not defined from a systems
level, but from the everyday lives of people in our
societies. Lai efal. (2013) in this special issue
describe the potential of new technologies in infor-
mal settings and the potential for using technology to
link learning in formal and informal settings.

* New assessment frameworks need to be developed to
assess 21st century competencies. We recommend to
closely follow some recent international initiatives
that focus on ways of developing assessment tools
for 21st century learning because they can also guide
national initiatives. For example °‘Assessment and
Teaching of 21st century competencies’, which is
now testing out two of the ten key concepts in this
framework, that of ‘problem solving’ and ‘ICT Lit-
eracy’ (Griffin, Care, & McGaw, 2012). Five coun-
tries around the world are now piloting how we
might assess and teach these two key concepts for
future upscaling across the world. Further, the Inter-
national Computer and Information Literacy Study-
has focused on developing authentic computer-based
literacy assessments that require students to modify

and create information products (Fraillon & Ainley,
2010). This study is currently on its way and will be
finalized in 2014.

* Globalization implies that the development of 21st
century competencies in young people is important
worldwide. It is important to understand how devel-
opments of 21st century competencies reproduce or
create new knowledge divides within and across
countries and cultures. The latter implies a need for
cultural understanding of the conception of 21st
century competencies.
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