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Much has been written during the first decade of the new millennium
about the potential of digital technologies to produce a transformation of
education. Digital technologies are portrayed as tools that will enhance
learner collaboration and motivation and develop new multimodal literacy
skills. Accompanying this has been the move from understanding literacy
on the cognitive level to an appreciation of the sociocultural forces
shaping learner development. Responding to these claims, the Digital
Education and Learning Series explores the pedagogical potential and
realities of digital technologies in a wide range of disciplinary contexts
across the educational spectrum both in and outside of class. Focusing
on local and global perspectives, the series responds to the shifting land-
scape of education, the way digital technologies are being used in different
educational and cultural contexts, and examines the differences that lie
behind the generalizations of the digital age. Incorporating cutting edge
volumes with theoretical perspectives and case studies (single authored
and edited collections), the series provides an accessible and valuable
resource for academic researchers, teacher trainers, administrators and
students interested in interdisciplinary studies of education and new and
emerging technologies.
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ABouTt THIS BOoOK

We are experiencing a transformative moment in human history. The
world around us is becoming not just digital but intelligent, powered
by artificial intelligence, interconnected through the Internet of Things,
and guided by algorithms that shape what we see, think, and do. From
the phones in our hands to the sensors in our devices, digital media now
weave through every aspect of our daily lives. They influence how we
learn, work, communicate, and even understand ourselves and others. In
this complex media landscape, digital skills are central to participation,
opportunity, and empowerment. And yet, while digital media advance
at breathtaking speed, the human capacity to use them effectively often
struggles to keep pace. This book begins with the question of what
it means to be digitally skilled in a smart society. From this question
unfolds a journey through seven essential digital skills. Three of these
skills relate to mastering the medium itself, how we choose, operate, and
navigate digital media. Four focus on mastering content, how we locate
and evaluate, communicate, create, and strategically apply online content.

Chapter 1 introduces the comprehensive digital skill framework and
traces the evolution through history, from oral societies to the early days
of computing and the Web to today’s algorithmic, data-driven society. It
shows how digital skills have accumulated and expanded, and why they are
now indispensable for everyone, regardless of background or profession.

Building on this, Chapter 2 explores how the seven skills apply to
internet and intelligent media that define our era: online platforms, social
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media, Al-driven platforms, and smart connected devices. This is where
digital skills meet the world of automation, data analytics, and personal-
ization. It is the heart of the book, bridging scholarly insight and practical
relevance.

Chapter 3 turns theory into evidence. Drawing on empirical data
from survey research and task-based performance tests, it examines the
actual levels of digital skills across populational groups. Who has the skills
needed to benefit from internet and connected intelligent media, and
who is being left behind? The findings expose gaps across age, educa-
tion levels, income groups, traditional literacy, and social capital, offering
a sobering picture of digital inequality that persists beneath the surface of
connectivity.

Chapter 4 widens the lens. Digital skills do not exist in isolation; they
are embedded in a broader social context. This chapter investigates how
digital inequalities intersect with traditional forms of inequality and shape
economic, educational, political, social, cultural, spatial, and institutional
participation. It asks: Are disparities in digital skills simply a reflection
of existing divides, or do they represent a new and growing layer of
social inequality? How do Al, automation, and algorithmic bias further
complicate these patterns?

The second half of the book turns toward solutions. Chapters 5 and
6 explore two complementary strategies for addressing and improving
digital skills. The first considers the design of digital media and platform
interfaces to be more inclusive, transparent, and user-friendly. The second
focuses on people: education, training, and lifelong learning as pathways
to digital empowerment. From classrooms to workplaces and from self-
directed learning to peer collaboration, these chapters show how digital
skills can be cultivated across life stages and contexts. They also high-
light the importance of reaching those most often excluded from digital
progress: older adults, people with disabilities, migrants, and individuals
with limited literacy.

Finally, Chapter 7 looks ahead and brings together insights and impli-
cations for policy, outlining how governments, institutions, and industries
can foster digitally skilled societies. It identifies strategies and partnerships
that can ensure that digital transformation becomes a force for inclusion
rather than division.

This book can be considered as both a roadmap and a call to action.
It invites readers—scholars, students, practitioners, educators, developers,
and policymakers—to rethink what it means to be skilled in a world
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shaped by internet and intelligent media. It argues that digital skills are
not a fixed checklist of technical skills, but the capacity to think critically
and act strategically and meaningfully with and through digital media. In a
world where every innovation reshapes what is asked of and what it means
to be humans, developing digital skills is more than just preparation for
the future. It is the key to shaping it.
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“Van Deursen and Van Djjk are widely published and influential scholars
of information and communication technology, power, network society,
and digital divides. Here they follow up their 2014 book Digital Skills:
Unlocking the Information Society a decade later, with Digital Skills:
Key to a Smart Society. While digital media and technologies, increas-
ingly including Al, are pervasive, appropriate skills are not, representing
another dimension of the digital divide. Thus this interdisciplinary book
provides reviews, analyses, and measures of required and appropriate
skills for equitable, responsible, effective, and participatory digital media
use, from work to entertainment, economics to creativity, and health to
relationships. Van Duersen and Van Dijk discuss implications for inter-
ventions, accessibility, and interface design; strategies for education and
informal learning by students, adults, and workers; and policy implications
that consider the multidimensional nature of the digital media environ-
ment. This exciting, detailed, and thoroughly grounded book should be
required reading in all disciplines related to the contemporary digital
technology world.”

—Ronald Rice, Distinguished Professor, Avthur N. Rupe Endowed
Professor, Social Effects of Mass Communication

“This excellent book combines wisdom from years of innovative research

with insightful solutions to address the digital skills so critical for
participation in society today, especially in an age of Al. With useful
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concepts and measures for future research, the authors also offer nuanced,

evidence-based recommendations for human-centered design, education,

and public policy, targeting diverse needs for different populations. This
is a must-read for scholarship and practice.”

—Karen Mossberger, Professor Emerita, School of Public Affairs

(SPA)

“Digital skills determine who can participate, and who is left behind,
in an increasingly digital society. This book shows how digital skills not
only reflect social inequalities but actively amplify them, especially in the
age of Al, where people no longer simply use tools but interact with
agents. Rejecting one-size-fits-all solutions, it argues for targeted, context-
sensitive interventions and sustained collaboration between rescarchers,
practitioners, and policymakers. A must-read for anyone committed to
inclusive and meaningful digital participation.”

—Leen d’Haenens, Professor, Institute for Media Studies (IMS)
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CHAPTER 1

Introduction

1.1 DiGITaAL INEQUALITY
AND THE APPROPRIATION OF TECHNOLOGY

In the 1990s, researchers and policymakers began to draw attention to
what became known as the digital divide: the gap between those who
had access to computers and the internet and those who did not. At
the time, simply having an internet connection was assumed to unlock
numerous social and economic opportunities, whereas a lack of access was
understood to place individuals at a substantial disadvantage. However,
by the early 2000s, conversations surrounding the digital divide began to
fade from the political spotlight. As internet access and device ownership
expanded rapidly, especially in developed countries, many assumed that
the core issue had been addressed. With the majority of people connected
in some form, policymakers began treating the digital divide as a problem
of the past.

The initial framing of the digital divide had a key limitation: it
presented internet access as a binary condition and suggested a stark
separation between two opposing groups (“haves” versus “have nots”).
In reality, people engage with technology in very different ways. Some
individuals use digital tools fluently and frequently across all aspects of
daily life, whereas others use them only occasionally, superficially, or not
at all. Recognizing this, scholars have increasingly moved away from the
term digital divide in favor of digital inequality, a concept that better

© The Author(s), under exclusive license to Springer Nature 1
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captures the nuanced spectrum of differences in how people use tech-
nology. Research over the past two decades has reignited concerns about
these disparities, as they are aligned with existing social inequalities related
to income, education, age, and race (Scheerder et al.; 2017). In response,
many national and international policy agendas now emphasize the impor-
tance of digital inclusion and focus not only on physical access to the
internet, but also on improving digital skills or encouraging broad and
beneficial use.

To illustrate the dimensions along which digital inequalities occur,
we draw on the Resources and Appropriation Theory (Van Dijk, 2005,
2020). Chapter 4 discusses this macro-structural theory in detail. In
general, the theory posits that categorical inequalities within society
lead to an unequal distribution of resources, which in turn results in
unequal access to technology. At the heart of the theory is the process
of technology appropriation, which identifies four types of access with a
successive and cumulative nature: motivational, material, digital skill, and
usage access. See Fig. 1.1.

Motivational Access

Motivation is the first stage in the process of appropriating new tech-
nologies. It is not only crucial for the decision to purchase or start using
technology but also influences the willingness to become familiar with
it and invest effort in developing the necessary skills. In the 1980s and
the 1990s, phenomena such as computer anxiety and technophobia were
quite common. Fear of new technologies affected a significant portion of
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the population, and critical or negative views of their impact on individ-
uals and society were widespread. In the second half of the 1990s, driven
by the breakthrough of the World Wide Web, these fears began to subside.
By the early 2000s, the internet established itself as a central feature of
modern culture. Within the following decades, it became a familiar part of
everyday life in developed nations. Even older adults, who often perceive
the internet as difficult, are increasingly motivated to use digital media,
recognizing its many benefits in their daily lives. Unfortunately, the rise
of artificial intelligence (Al) seems to reinstate computer anxiety, as Al
applications are often perceived as complex, opaque “black boxes” that
generate uncertainty. In popular media, public figures frequently voice
concerns that Al can spiral beyond human control and has devastating
consequences for individuals and society. Consequently, motivation levels
may diverge across different segments of the population, influencing both
the use of technology and the process of becoming familiar with it. This,
in turn, affects the next stages of appropriation: acquiring digital media
depends on motivation, and developing digital skills requires sustained
effort and persistence. When using digital media feels easy and helpful
in meeting people’s goals, motivation grows, creating a cycle of greater
confidence and engagement.

Material Access

The second stage of appropriation, gaining material access, became the
dominant focus of public opinion and policy discourse in the late 1990s
and the early 2000s. With widespread campaigns to provide computers
and internet connectivity to schools, libraries, and low-income house-
holds, many policymakers began to believe that the digital divide was on
the verge of being resolved. This perception gained traction particularly
after computer and internet ownership rates in many high-income coun-
tries surpassed 90 percent of the population. However, physical access
is still far from universal as worldwide rates remain below 70 percent,
ranging from 98 percent in Northern Europe to 29 percent in Eastern
Africa (Statista, 2025). More importantly, this reductionist view of the
digital divide neglects the other forms of access shown in Fig. 1.1 (moti-
vation, digital skills, and usage) and overlooks that material access extends
beyond mere physical connection to include the quality, functionality,
and diversity of digital devices, as well as the types of software and
connectivity that people use. These material access factors influence the
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depth and quality of digital engagement and, in turn, the outcomes that
people derive (Van Deursen & Van Dijk, 2019). The ability to afford
the costs associated with access to high-quality material, such as faster
internet connections, updated hardware, premium software, and technical
support, varies significantly across socioeconomic groups. Consequently,
even among those with basic access, their actual experience of using digital
media differs substantially. Furthermore, Al and Internet of Things (IoT)
applications and devices have introduced new forms of material access
inequality. New advanced technologies tend to be adopted first by higher-
income populations, expanding material access differences, even as overall
device ownership grows.

Digital Skills

The third stage of technology appropriation involves the digital skills
necessary to master them. Various related terms, such as digital literacy,
medin litevacy, digital competence (or combinations like digital literacy
skills), are used in academic and policy discourse. Literacy is the most
widely used in related compound nouns. In its classical form, “a literate
person is able to read, write, and understand his or her native language
and express a simple thought in writing” (Bawden, 2001, p. 220). Over
time, this definition has expanded to encompass the wide range of abilities
required to function effectively in information-rich environments. When
the cultural and contextual dimensions of information use are consid-
ered, literacy assumes a deeper and more socially embedded meaning. De
Castell and Luke (1988, p. 159), for example, define literacy as “having
mastery over the process by means of which culturally significant infor-
mation is coded.” This view emphasizes that literacy is not merely a
technical skill but also a means of participating in a broader social and
cultural sense-making system. Building on this, Anttiroiko et al. (2001)
distinguish between two dimensions: knowledge and skills. Knowledge
refers to an individual’s understanding of how the world is structured
and how systems operate, whereas skills involve the practical application
of this knowledge, consciously or unconsciously, in everyday life. From
this perspective, knowledge provides a conceptual foundation, whereas
skills enable individuals to navigate and act effectively in digital envi-
ronments. In our view, skills capture the interactive, task-oriented, and
procedural behaviors that characterize effective digital media use more
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accurately. Digital media use is not a passive activity; it requires indi-
viduals to navigate complex digital interfaces, interact with applications,
communicate with others in real time, evaluate vast quantities of infor-
mation or collected data, and perform tasks ranging from simple searches
to financial transactions and content creation. A possible exception are
smart devices equipped with autonomous or semi-autonomous functions.
These technologies can update software, adjust settings, filter content,
and implement personalized adjustments with minimal or no user inter-
vention. Such automation may create the deceptive impression that digital
skills are becoming less essential as devices increasingly manage tasks “in
the background” and make decisions on our behalf (Van Deursen &
Mossberger, 2018). However, as we will show later in this book, the
absence of skills to operate these devices and interpret and use the data
they generate limits the extent to which their advantages can be real-
ized. Their use still stands in contrast to the relatively passive forms of
media engagement, such as reading books or watching television, which
rely primarily on cognitive and interpretive skills. This book identifies
and focuses on seven distinct but interrelated types of skills that serve
as the core analytical framework for the following chapters: strategic
media choice, operational, formal, information, communication, content
creation, and strategic media use skills. Each of these skills contributes
to an individual’s overall capacity to engage meaningfully and effectively
with digital media.

Usage Access

The fourth and final stage of technology appropriation is #sage, which
refers to how individuals engage with digital media in their daily lives.
Patterns of digital media use can vary widely, encompassing dimensions
such as frequency and duration of use, type and diversity of the activi-
ties performed, and level of engagement (e.g., from passive consumption
to active productive contributions). It is important to recognize that not
all media use is conscious or active. In today’s connected and intelligent
media landscape, usage often involves automated or ambient interactions,
such as personalized recommendations from streaming platforms and
social media feeds, where Al determines which posts appear first, navi-
gation apps that automatically reroute based on real-time traffic, smart
home devices that continuously collect data, and fitness trackers that
synchronize in the background.
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Outcomes

The four stages of appropriation interact in complex and dynamic ways,
ultimately leading to positive or negative outcomes of digital media use.
These outcomes can enhance or diminish a person’s position in society
or access to resources, as captured by the term digital inequality. For
example, a person might increase their financial resources by selling
products online or lose them through online fraud, expand profes-
sional opportunities through networking on social platforms or damage
their reputation with an ill-considered post, use Al tutors to learn new
languages or develop unnatural speech patterns if the AI’s training data
is flawed, and become healthier by following a workout program recom-
mended by a smartwatch or develop anxiety from obsessive health moni-
toring. As resources also influence each stage of access, traditional forms
of inequality are closely intertwined with inequalities in digital media
use, thus creating a recursive cycle of inequality. Economic resources are
needed to purchase a tablet with internet access, social resources to receive
support in using it, and cultural resources to navigate the overwhelming
amount of online information. Individuals who fall behind in terms of
motivation, material access, digital skills, and usage are likely to be disad-
vantaged in every societal domain (whether recognized or not). This is
further discussed in Chap. 4.

1.2 DIGITAL SKILLS IN THE MEDIA
LANDSCAPE OF SMART SOCIETIES

The central message of this book is that digital skills are fundamental
to the technology appropriation process. They enable the conversion of
digital media use into meaningful and beneficial outcomes related to
living, working, studying, and engaging in leisure activities. Digital skills
act as a gateway to more complex, beneficial, and empowering forms
of media use and shape how, why, and to what extent digital media
are used. For example, individuals with only basic skills may limit their
media use to routine tasks, such as checking emails, browsing news,
or consuming entertainment. In contrast, users with more advanced
skills, such as information evaluation, content creation, and strategic
decision-making, are more likely to engage in high-value activities such as
online learning, political participation, entrepreneurship, or professional
networking. Furthermore, digital skills are necessary for active media use
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and maintaining agency in increasingly automated digital environments.
Users with greater digital skills are more likely to recognize algorithmic
bias, manage data flows, and configure intelligent systems to support
decision-making processes to better serve their needs. In contrast, those
with lower digital skills may become passive recipients of Al-driven deci-
sions, potentially reinforcing their dependence or making misinformed
choices. The importance of skills in such developments is reflected in the
title of this book: Digital skills as key to a smart society.

A smart society (also referred to as an intelligent society, super-
smart society, or Society 5.0) represents the vision of a society that
harnesses digital technologies to enhance the quality of life across all
areas. In this vision, data, Al, and smart technologies are embedded in
infrastructure and services to support automated, adaptive, and intel-
ligent decision-making. Beyond human information processing, such
as searching for, interpreting, and communicating data, these systems
can augment, guide, or replace human judgment in certain cases. Al
can detect patterns and predict trends at a scale and speed beyond
human capacity, whereas certain autonomous systems can make oper-
ational decisions without direct human intervention. The skills to use
Al tools in ways that foster productive human-AI collaboration ensure
that decision-making processes are not only more efficient but also align
with the desired outcomes. Human-Al interaction requires advanced
digital skills; individuals must understand how information is produced,
curated, and potentially manipulated within algorithmic systems while
exercising critical and ethical judgment regarding the appropriate scope
of Al automation.

Given the complexity of a smart society, the necessary skills do not
emerge spontaneously but require deliberate cultivation. Experience may
contribute to the development of basic operational skills, but it does
not adequately support the acquisition of more advanced information,
communication, content creation, or strategic media use skills. These
skills must be developed before meaningful engagement with digital
media can begin. Once used, these skills must be continuously adapted
to the requirements of each medium. For instance, searching for infor-
mation in a library differs significantly from using a search engine or
requesting information through conversational Al tools. As digital media
become increasingly embedded in everyday life, differences in digital skills
are magnified, reflecting and reinforcing existing social, economic, and
cultural inequalities. The uneven distribution across demographic and
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social groups can create unequal opportunities for education, employ-
ment, civic participation, and social engagement, further entrenching
disparities in smart societies.

With growing differences in digital skills and digital media use, scien-
tific research has brought the issue of digital inequality back into focus.
Many national and international policy agendas emphasize the impor-
tance of digital inclusion. The term digital inclusion carries a more
positive connotation than digital divide or digital inequality and high-
lights the importance of participation in a digital society. Similar to digital
divide, this term should not be interpreted as a simple binary of inclu-
sion or exclusion. Beyond inequalities in the ownership of devices and
connections, the emphasis has shifted toward improving digital skills and
encouraging use of the internet. Importantly, digital inclusion policy
initiatives tend to frame the internet primarily in terms of websites and
social media platforms. While these aspects are undeniably important,
researchers and policymakers must recognize that society is experiencing
rapid technological development. The media landscape in which we
operate is becoming increasingly complex. Figure 1.2 simplifies the under-
lying layers of media to show the complexity and highlight the aspects that
digital skills must address.

In Fig. 1.2, we distinguish between input, structure and texture, form,
and media. Media refer to the material or method used to convey mean-
ingful formats and platforms (forms). Formats and platforms are built on
structure and texture that define the rules by which input is organized
before being presented in a form. The bottom layers represent an analog
media landscape and entail:

e Input: Text, numbers, audio, or video.

o Structure and texture: Rules that organize input, such as grammar
for text or formulas for numbers.

e Form: Transmission of meaningful formats, such as speech,
photographs, graphs, films, or written articles.

e Medin: The way formats are shared, such as through television,
radio, newspapers, or magazines.

The upper layers represent digital media. From the inside out:

e Input: Digits, pixels, and other raw digital data.
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