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Introduction

With digital texts ubiquitous in both homes and classrooms, understanding their
influence on the way children read is of the utmost importance for researchers,
educators, media designers, policy makers, and parents. The aim of this edited vol-
ume is to examine how advances in technology are influencing children’s reading
skills and development across a variety of environments and populations.

Investigations into children’s interactions with texts in digital contexts vary
along many dimensions, including how reading in digital environments is defined,
whether reading processes are considered fundamentally different across digital
and print media, and conceptualizations of how reader skills develop in digital
environments. These in turn influence which aspects of reader and text-specific
factors are studied. Thus, it is worthwhile to consider some of these dimensions
before embarking on a survey of the results.

1.  What is reading in digital environments?

One central dimension along which researchers differ concerns the definitions of
‘reading in digital environments’ For some researchers, reading in a digital envi-
ronment refers to the reading of single texts — one might say, ‘traditional’ texts
- on a digital display, as opposed to in paper format. The main questions these
researchers focus on concerns how the physical and perceptual features of the dis-
play and the affordances allowed by the device influence the processing of the
presented information and the experience of the reader. Other researchers con-
sider reading in a digital environment as the processing of written language, in any
form (long/short, formal/informal, etc.), in the highly interactive environment
provided by the internet. In such an environment, knowledge is processed and
constructed in interaction with the information sources by the reader, and often
even co-constructed with others. Studies stemming from this view often consider
how various elements of digital texts interact with reader skill to influence perfor-
mance. These different conceptualizations of reading in digital environments can
be thought of as endpoints on a spectrum. Between these endpoints are conceptu-
alizations of reading in digital environments such as the reading of multiple texts
in traditional formats, non-interactive activities as reading for entertainment or
for information-gathering on the internet, and so on.
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2.  How do reading processes in digital environments compare to those in
traditional paper environments?

A second dimension along which researchers vary concerns the relation between
reading processes in traditional print contexts and those involved in reading in a
digital environment. The central issue underlying this dimension is whether one
considers the cognitive processes involved in reading essentially the same in these
two contexts (and all intermediate contexts as outlined under the preceding point)
or considers the reading processes to be fundamentally different across these situa-
tions. The former view emphasizes continuity in the processes: reading draws on a set
of processes that are involved in all reading situations, although the relative weight of
particular processes may differ across reading situations. The latter view emphasizes
the discontinuity of reading processes in the different reading environments: reading
in a digital context draws (in part) on unique processes that are not required when
reading printed or written text. The question here is whether research on reading in
digital environments requires a paradigm shift in theoretical models of reading and
experimental measures or whether the same models and methods used in the study
of reading in traditional environments can be adapted for and extended to reading
in digital settings. Two observations are important in this context. First, the position
of a particular study or researcher on the first dimension (what is reading in digital
environments?) is likely to influence the position on the dimension of continuity/
discontinuity. In the context of single text reading in a digital environment, the view
of continuity in cognitive processes is more likely than in the context of interactive,
co-constructive internet explorations, which are more likely to conjure up views of
discontinuity. Second, the distinction between continuity and discontinuity of pro-
cessing may depend on the granularity of description of the processing. When con-
sidered at a global level, processes may be more similar than when considered at a
level of detail in which particulars of the source of information are included. For
example, inference making is likely to be essential for creating an understanding of
text in any context, but the specifics of the component processes of such inference
making — and the relative weight of these component processes — may vary depend-
ing on whether one investigates reading of a written text, perusal of information on
the internet, consultation of Wikipedia, and so on.

3. How does one conceptualize ‘development’ in the context of reading in
digital environments?

Investigations into the development of reading skills in digital environments vary
in their definition of what exactly it is that develops or what aspects are open to
influence from education and practice. With regard to development, one may focus
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on the complexity of processing of information in digital environments and, hence,
emphasize the need for mature levels of information processing (e.g., executive
functions, working memory) that are typically associated with age-related, matura-
tional factors. Conversely, one may focus on the impact of familiarity with digital
environments and successful integration of information and, hence, emphasize the
need for experience with these environments. Analogously, educational practices
may focus on either practicing the fundamental processes in increasing complexity
regardless of whether the environment is analog or digital, or on specific exposure
to and practice with the unique requirements of digital environments. Of course,
most researchers and educators adhere to a mixture of both views of development
and both views of the role of education and experience but, even so, they are likely
to differ considerably in the relative weight given to each side of these dimensions.

Thus, how researchers conceptualize digital environments and reading devel-
opment in these environments will determine which aspects of the reader (e.g.
skills, emotions, goals) and the text are studied. Throughout the volume, indi-
vidual chapters differ in their positions on these dimensions and the foci of their
research. Yet, the dimensional framework points at areas of potential investigation
that have thus far not received much research attention. This is amplified by the
fact mentioned above that the position of researchers and studies on the dimen-
sions tend to be correlated.

The book is divided into three themes that cover aspects of learning to read
in a digital age, on both a theoretical and practical level. The chapters draw on the
expertise of scientists and researchers across countries and disciplines, and review
what is currently known about the influence of technology on reading, about how
itis studied, and about new insights and research directions based on recent work.

Theme I: Foundations

The book opens with two chapters that address basic questions related to the use of
digital texts in various contexts (family, school, etc.). The first (Deszcz-Tryhubczak
& Huysmans, Chapter 1) includes a summary of children’s and adolescents’ mul-
timedia use for different purposes (studying, socializing, etc.) across different EU
countries. In the second chapter (Walker et al., Chapter 2) important design prop-
erties of digital texts are identified and differences between these and traditional,
paper-based texts are discussed.

Theme II: Cognitive and emotional aspects of digital reading
across development

Cognitive processes crucial for traditional print reading are well known and
extensively studied. Technology and the internet, however, change the balance of
cognitive processes needed for efficient digital reading. The chapters in this section
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review and outline the cognitive processes and emotional/motivational aspects
related to the specific demands of the digital media across different age groups
and populations. The cognitive processes discussed in the third chapter (Wylie
et al., Chapter 3) include executive control, attention, and memory. In Chapter
4, Salmeron and colleagues focuses on the new sets of skills critical for success-
fully reading digital texts such as search and navigation skills, integration of mul-
tiple pieces of information, and critical evaluation of information. In Chapter 5,
Ben Yehuda and colleagues discuss individual differences in digital reading with
respect to populations of children with learning difficulties. The role of emotions
in digital reading is examined in Chapter 6 in which Kaakinen and colleagues
address how text design may induce emotional reactions and explore how factors
such as readers’ attitudes and motivations influence the way they approach and
construct meaning from digital texts.

Theme III: Education, instruction, and assessment

The final section of the book focuses on the impact of digital technology on edu-
cation, primarily - but not exclusively - during formal schooling in childhood/
young adulthood. Our understanding of how digital technology may alter exist-
ing models of learning to read remains underspecified. Teachers of reading are
increasingly incorporating digital technologies and multimodal practices in their
classrooms and must face the challenge of reaching their print-based literacy goals
while integrating new literacy skills related to digital technologies. In Chapter 7,
Mifsud and Petrova examine the influence of digital technologies on early literacy
education by exploring how digital technologies generate both unique challenges
and opportunities. As children take on more agency in their own reading, digital
technology poses new affordances and challenges in terms of text comprehension
and reading strategies. This is the focus of Chapter 8, in which Baturay and col-
leagues discuss current multimodal conceptualizations of reading comprehen-
sion in mid-childhood and beyond. Finally, taking an international perspective,
Stole, Mangen, Frenes and Thomson (Chapter 9) focus on the transition of formal
assessments to a digital platform and the dilemmas this process poses.

In the final chapter we discuss the implications of digital reading for educa-
tors, parents, and practitioners and suggest further research directions. We hope
that this volume provides a valuable resource for the host of parents and profes-
sionals devoted to understanding children’s reading and promoting their optimal
development in digital and print environments. We wish to gratefully acknowl-
edge the networking support by the COST Action 181404 E-READ as well as the
publication support of the GO Foundation.

The editors
Mirit Barzillai, Jenny Thomson, Sascha Schroeder and Paul van den Broek



CHAPTER 1

Reading and digital media

European perspectives

Justyna Deszcz-Tryhubczak & Frank Huysmans

University of Wroclaw / University of Amsterdam

The on-going discussion between parents, educators, politicians and academics
on the consequences of screen reading as compared to reading from paper

is filled with controversy. This chapter aims at providing a factual context for
these debates. We first focus on early studies concerning children’s use of media.
We then summarise available data on children’s digital media use and media
preferences based on national and cross-national surveys conducted in Europe
since 2010, including reading in a family context. We also look at evidence related
to digital reading in public and school libraries. We conclude by discussing
limitations in the available methodologies and possible new approaches to be
taken to enhance our understanding of the ways in which reading is changing.

1. Reading and digital media: Utopian and dystopian perspectives

Discussions on the presence of new media in our lives have usually developed
within a field of tension between utopian enthusiasm and elevated hopes about the
potential of new technologies and the dystopian rhetoric of fear about the moral
and intellectual degradation of society in general, and children and youth in par-
ticular. The debate is not new; similar dichotomous approaches accompanied, for
example, the widespread introduction of TV into family life. In The Disappearance
of Childhood, Neil Postman (1982) argued that TV was likely to erode the distinc-
tion between childhood and adulthood as the use of the new medium required
neither special prior knowledge nor fostered the development of new skills.
Andrew Keen (2007), in The Cult of the Amateur, deplored the degrading effects
of a Web 2.0, favouring user-generated content over “our most valued cultural
institutions” like newspapers and the music business, leading to the “destr[uction]
of our economy, our culture, and our values”. Without restrictive measures, Keen
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writes, children will be continuously tempted to spend more time online at the
expense of more valuable and important activities. While Keen is right about new
medias power of attraction, he paints a very black-and-white picture when he
states that “parents must man the front lines in the battle to protect children from
the evils lurking on the Web 2.0” (Keen, 2007, p. 202).

These variations on technological determinism - the conviction that tech-
nologies and media have a determining influence on society and affect our lives
and culture in uniform ways (It6, Horst, Bittanti, Boyd, Herr-Stephenson, Lange,
Pascoe & Robinson, 2009; Boyd, 2014) - have also emerged in public debates
about the effects of the increasingly pronounced use of electronic media and digi-
tal devices on the processes and habits of reading. At one extreme, the statistics
indicating the decline of literary culture seem to be the most frequently publicised
results of studies and surveys concerned with assessing reading in the electronic
age. The emphasis on falling literacy standards - such as shorter attention spans or
lower reading speed and comprehension level (Greenfield, 2015; Goleman, 2013)
- understandably causes anxiety about the digital natives’ academic achievement,
job performance, professional competitiveness and general prospects for the
future (Sorbring, 2014). On the other hand, while young media users have become
“produsers” (producers + users) and “prosumers” (producers and consumers)
(Lemish, 2015), the overly optimistic depictions of “technologically empowered
‘cyberkids™ (Ito et al., 2009, p. 14) capable of critically interpreting media contents,
are equally misleading. The general public in fact often remains uninformed about
the complex and uneven impact of screen reading on, for example, reducing the
gender and socioeconomic gaps among young people (Livingstone et al., 2005).
Both approaches also fail to acknowledge convergent media environments and
diverse sociocultural contexts of media appropriation (Hasebrink, Jensen, Van den
Bulck, Hoélig, & Maeseele, 2015). The haziness of popular perceptions of reading in
a digital reality is exacerbated by often too hasty policy decisions concerning the
introduction of information and communications technology (ICTs) into schools
in some countries and a dearth of sustained systematic efforts to teach new media
literacies or “21st century skills” in others (Batorski & Jasiewicz, 2013). Simultane-
ously, there has been an ongoing debate about which parties involved — parents,
educational institutions, the media industry, government agencies - should be
responsible for children’s media education and behaviour (Lemish, 2015; Valken-
burg, 2014).

This chapter aims at supplying a balanced and empirically grounded factual
context for current debates about reading in general, and reading from digital
devices in particular. We begin with a discussion of early theory and research on
media use and reading. We then go on to an overview of what is known about read-
ing in the context of media use and media preferences as based on cross-national
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surveys and studies conducted in Europe since 2010. In our overview, we pay
attention both to non-reading forms of media use and to reading in multimedia
and non-multimedia settings across country populations and specific age groups.
We also focus on everyday media use and reading in a family context, includ-
ing patterns of use, parental guidance and family interactions around new media.
As parents have the most crucial influence on their children’s present and future
reading habits, we explore in detail the available findings on parents’ involvement
in their children’s socialisation into reading. Finally, we are interested in the role
of public and school libraries. We base our discussion on examples of national
surveys and case studies, which provide culturally contextualised evidence about
the use of digital devices for reading in households and educational settings across
Europe. We conclude by indicating lacunae in the field of reading research in the
context of wider media use as a means of gaining a comprehensive, constructive,
and productive perspective on cultural and educational challenges that we face
as individuals and societies engaging with digital media. We believe that these
gaps can be reduced by research aligning experimental approaches with more tra-
ditional methodologies developed for example in literary studies or publishing
studies. Finally, we also point out the need for the development of ethnographic
approaches and fieldwork investigating children’s and young people’s every day
reading practices in print and on screen.

2. Reading in the lives of European children and young adults

Public perceptions of and scientific debates about digital reading, i.e. reading from
the screens of electronic digital devices, are unwittingly affected by earlier dis-
cussions about the alleged detrimental effect of electronic media for the language
development and reading skills of the young generation. In this paragraph, we give
a concise overview of scientific perspectives on the validity of this claim. First, we
outline the main assumptions and results of early research on media use, particu-
larly TV viewing, in relation to reading. Next, we present the debate about the
relationship between new media (digital, off- and online devices and applications)
and reading. We base our discussion on the multi-year, cross-national EU Kids
Online project and national studies from several European countries.

21 Early theory and research on media use and reading

Paraphrasing Seth Lerer’s (2008) contention that ever since there were young
audiences, stories have been told and written for children, one could also say that
ever since children became readers, their parents, as well as educators, librarians,
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politicians and other adults preoccupied with the appropriate management of
childhood (Foucault & Gordon, 1980) have expressed concerns as to how and
what youthful audiences read influences their psyche and body in the context of
their family life, schooling and peer interactions. Texts addressed to children still
constitute one of the most effective mechanisms for propagating and consolidat-
ing dominant ideologies. When books became a mass medium in the first half of
the 20th century and when children’s literature became a business of its own in the
second half of the 20th century, ongoing censoring interventions into school read-
ing lists or library resources and circulation reflect the belief in the exceptional
status of reading as a socially and culturally formative activity. Harry Potter wars
(Jenkins, 2006) concerning the impact of J. K. Rowling’s fantasy series on chil-
dren’s imagination, literacy skills, civic engagement and morale, offer especially
vivid proof that literature remains a powerful mass medium in the 21st century.
The emergence of TV as a widely accessible mass medium in the 1960s and
1970s caused serious concerns that it would impede children’s reading, despite
early evidence about the informal learning effects from television (Schramm, Lyle,
& Parker, 1961). As Keith Roe (2007) summarises the growing academic effort in
the US and Europe to assess “the TV effect”, the belief in the negative correlation
between TV viewing and children’s reading acquisition and reading achievement,
as well as the displacement hypothesis, which assumes that because of watching
TV children spend less time performing activities fostering their development,
including reading and doing homework, soon became the dominant theoretical
perspectives shaping the scientific exploration of the social and cultural conse-
quences of (increased) TV use. Hence, television viewing became associated with
entertainment, impoverished cognitive stimulation, low concentration and non-
creativity. Nevertheless, until the 1980s, there was a lack of solid evidence support-
ing the existence of any relationship between TV viewing and children’s reading.
Assessments of the mechanics, intensity, and possible directions of the TV influ-
ence were also ambiguous. This was the case because most research designs failed
to take into account the now obvious mediating variables of age, gender, indi-
vidual differences, or socioeconomic status. Roe (2007) points out that although
large-scale longitudinal studies were undertaken to make sense of the dispersed
and very often conflicting data gathered earlier, no satisfying consensus had been
reached as to the actual complexity of the TV effect on reading. In an extensive
review of research in the field, Susan Neuman (1991) concluded that the critical
factor shaping the influence of TV exposure on children’s academic achievement is
not the medium itself but the context of family as a learning environment. On the
other hand, Koolstra and van der Voort (1996) argued on the basis of their panel
study of Dutch children that despite the ambiguous evidence, the inimical influ-
ence of TV viewing on children’s early reading achievement should be seen as the
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most reasonable working hypothesis. They also proposed the reading deprecia-
tion hypothesis, according to which television negatively affected older children’s
attitudes to reading as a less pleasurable and less satisfying form of entertainment
than TV. However, research has also revealed that reading print and TV view-
ing involve mental processes that are to some extent similar (Mackey & Robin-
son, 2003) and that comprehending film narratives can develop children’s reading
skills and motivate them to read printed texts (Marsh & Millard, 2000; Kendeou,
Bohn-Kettler, White, & van den Broek, 2008). Nevertheless, as Evans Schmidt and
Anderson (2007) conclude, whereas research has not yet fully accounted for the
relationships between reading and TV viewing, it is plausible that in younger chil-
dren, too much time spent watching TV inhibits reading acquisition as it may
discourage the development of the mental capacities necessary to master new
academic skills such as visual imagination and attention span. They also propose
another approach to investigating the TV effect: television as a medium is neutral;
it is the content that determines its effects. As Lemish (2015) reports, studies indi-
cate that in all age levels the number of viewing hours affects reading competence,
that reading in home environments fosters children’s engagements with books,
and that the presence of a TV set in a child’s bedroom has a negative influence on
reading levels. Nonetheless, in a more general take on the relationship between
watching television and reading books, Lemish stresses that although undoubt-
edly some children read more than their peers, these trends have nothing to do
with television. As she argues, the blockbusting popularity of the Harry Potter
and the Twilight Saga series, as well as the burgeoning market of products result-
ing from adapting children’s literature to new media, indicates that screen culture,
which includes not only TV but also other audio-visual media and devices, has not
usurped the unique status of reading as a leisure activity.

The question of researching what was happening to children’s and young peo-
ple’s reading abilities and interests became even more complicated in view of the
rise of new media, the development of digital devices, and the increasing domi-
nance of visual culture. It soon became clear that television was now only one, and
not necessarily the most significant, reason why children might neglect reading.
It was argued that access to computers reduced the time children spent on other
activities, including reading (Subrahmanyam, Greenfield, Kraut & Gross, 2001;
Rosén & Gustafsson, 2014). Rosén and Gustafsson (2014) stipulate that one of the
most negative effects of children’s home computer use on reading is the reduction
of time spent on practising reading and hence improving one’s ability to compre-
hend complex continuous texts. Proponents of distraction theory state that the
very variety of interactions, contents and formats enabled by the computer inevi-
tably draws user attention away from learning activities including out-of-school
reading (Rosén & Gustafsson, 2016). More positive approaches — the activation
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and content theories — predicted that the influence of computer use may be ben-
eficial for intellectual development as long as the user is cognitively stimulated by
appropriate materials and adequate doses of interactivity (Rosén & Gustafsson,
2016). Yet such assumptions do find some reflection in real computer use only
when it is motivated by learning tasks and goals (Rosén & Gustafsson, 2016). As
Rosén and Gustafsson (2016) suggest, despite a number of empirical studies into
computer use, the four theories (the distraction theory, the substitution theory,
the activation and content theories) have not been tested systematically enough in
relation to one another to warrant definitive conclusions.

An example of European research addressing this challenge is the study
conducted by van der Voort, Beentjes, Bovill, Gaskell, Koolstra, Livingstone &
Marseille (1998), which tested the differences in how and why children in the
Netherlands and in the UK use ‘old’ media forms (books, comics, magazines and
newspapers, television, video) and new forms of interactive media (electronic
games and the personal computer). Significantly, the study classified TV as an
‘old” medium, although it should be noted that the very division between old and
new media is rather unproductive and artificial as the same contents can spread
across all kinds of media, and not necessarily only from old to new ones. More-
over, users often engage in multitasking activities, for example surfing the Inter-
net while watching TV, or alternating these activities. Such processes form the
basis of transmedia entertainment and convergence culture (Jenkins, 2006). The
participants’ use of various media in van der Voort et al’s (1998) study was inves-
tigated not only with regard to the variables of age, gender, and socioeconomic
status, but also in the context of the availability of these media in young users’
rooms. While the study revealed some significant national differences, for example
in the percentages and age of children who did read, it showed first and foremost
that in both countries, the amount of time spent reading to relieve boredom, for
excitement, for relaxation or for learning decreased with age, while the amount of
time spent on engaging with visual culture as mediated by computers increased.
Simultaneously, the study indicated that an effective, and very simple, method of
counteracting this trend could be providing children with direct access to read-
ing materials in the form of book shelves in their bedrooms, which have become
spaces for children’s individual use of media and “centers for entertainment and
technology” (Thiel, 2007, p. 114). Finally, the study indicated SES-related differ-
ences in access to information and new technology as an emerging type of social
inequality. A similar relationship was established in the UK Children Go Online
study (Livingstone & Bober, 2005).

An example of a more recent national study of children’s use of television is
the investigation of the long-term effects of intergenerational transmission of tele-
vision tastes and viewing behaviours in the Netherlands, conducted by Notten,
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Kraaykamp, & Konig (2012). The study revealed that, whereas one’s own cultural
background and educational level outweigh the influence of parental influence,
children’s imitation of parental practices constitutes the main element of paren-
tal media socialisation, which in turn is also affected by parents’ socioeconomic
background and cultural capital. Other significant, albeit less direct, transmission
processes constituting the cultural inheritance model are parents’ active media
guidance behaviours (predominantly of restrictive and protective nature) and their
influence on their children’s cognitive competencies (Notten et al., 2012). Parents’
socioeconomic status and educational background were shown as substantially
relevant to the formation of individual television tastes, and especially to the
preference for either highbrow or lowbrow content in later life. Finally, although
parental influence plays the key role in the development of children’s cultural com-
petence, the study indicated the need for further research into the importance of
the influence of other socialisation agents (peers, teachers, librarians).

2.2 Research on new media and reading

As the Internet, online technologies and mobile devices became widespread in the
past 25 years, research geared specifically at exploring the domestication and home
ecologies (Lemish, 2015) of new media turned out to be of paramount impor-
tance. A major concern that needed to be addressed in this new field was children’s
quick acquiescence of online competences, yet often without awareness of the
risks accompanying these new opportunities. The earliest cross-national studies in
this field are the Children and Their Changing Media Environment study (1987
8); SAFT (Safety Awareness Facts and Tools), conducted in the years 2003-4 and
2006; Eurobarometer (2003, 2004, 2005-6 and 2008); Educaunet (2005); Mediap-
pro (2005-6) and the World Internet Project (WIP) (2007 until now) (Livingstone
& Haddon, 2009). Consistent research into children’s media use, including read-
ing in digital environments, has been systematically conducted in Germany since
1999 (the KIM series of studies (kids + media, computer internet)) and in the UK
since 2005 (National Literacy Trust studies). An important example of such stud-
ies is also “Digital beginnings: Young children’s use of popular culture, media and
new technologies” (Marsh, Brooks, Hughes, Ritchie, Roberts, & Wright, 2005),
which explored young children’s (aged 0-6) interactions with popular culture,
media and new technologies in the home through a survey of 1,852 parents and
early-years practitioners. One of the key findings of this study was that young chil-
dren witness and develop a wide range of practices, skills, and knowledge related
to the use of popular culture, media, and new technologies from birth. Children’s
use of media was also found to be usually active and conducive to playing, speak-
ing and listening, and reading. This process of gaining new skills was supported
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and facilitated by their parents and family members, who had concerns about the
perceived amount of time children spent with new media and technologies. Nev-
ertheless, they also that felt their offspring benefited a lot from those activities
and that media education should be a substantial element of school curriculum.
Importantly, engagement with new media and technologies was found to be a
social activity shared with other family members, as has been found for televi-
sion viewing in the 1980s (Lull, 1980; Morley, 1986; Morley & Silverstone, 1990).
Practitioners reported that the introduction of the use of ICTs into curricula had
increased children’s motivation and engagement in learning. Commenting on the
implications of their study for further research, Marsh et al. (2005) stressed the
need for longitudinal and observational studies of children’s media use in family
contexts and early-years settings, and especially of its influence on communica-
tion practices of young children and on their progress in speaking and listening,
reading and writing. As the children studied in this research are now between 16
and 26, it would certainly be extremely revealing to explore how their media use
has changed as they have grown. There could also be a correlation between these
foundations and this cohort’s cognitive skills needed to cope with a transnational,
networked and increasingly competitive information society based on immaterial
labour and immaterial products, such as knowledge and communication (Hardt
& Negri, 2004).

2.3 'The EU Kids Online project

A breakthrough in the European academic effort to address children’s use of the
Internet was the first EU Kids Online project (2006-9), an international network
aimed at setting up, assessing and maintaining a publicly available and searchable
database of empirical research on children’s Internet and online activities. Bring-
ing together multidisciplinary researchers from 21 European countries,’ the proj-
ect catalogued ca. 400 studies and mapped out key thematic and methodological
trends and gaps in the evidence they provided. These findings in turn served as a
basis for policy recommendations on, among others, the provision of safe Inter-
net use for children. One of the most significant outcomes of the project for the
purpose of this chapter was the recognition of the considerable overlap of offline
and online spheres, and of the resulting embeddedness of the ICT in children’s
everyday lives (Livingstone & Haddon, 2009). EU Kids Online also established
that there was an urgent need for research on children’s critical interpretation

1. Austria, Belgium, Bulgaria, Cyprus, Czech Republic, Denmark, Estonia, France, Germany,
Greece, Iceland, Ireland, Ttaly, the Netherlands, Norway, Poland, Portugal, Slovenia, Spain,
Sweden and the United Kingdom.
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and evaluation of online content. Typically, quantitative methods were unable
to investigate the immediate, and often elusive, contexts of childrens everyday
online activities, including reading, and their own perceptions of these experi-
ences, which could be achieved by more child-centred, multimethod, contextual,
naturalistic, and longitudinal approaches (Livingstone & Haddon, 2009). It should
also be pointed out that in examining converging media environments, it is no
longer sufficient to focus on only one medium (Hasebrink et al., 2015).

The database created by the EU Kids Online network was further expanded
in the EU Kids Online IT project. The search for European studies on media use
conducted in 2012 yielded more than 800 additional studies, with the total num-
ber of research projects exceeding 1,200. The work on the database continued in
new searches for studies in 2013. In 2010 the EU Kids Online network conducted
a large-scale survey of Internet use among about 25,000 children aged between 9
and 16 and their parents in 25 countries (Livingstone, Haddon, Gérzing, & Olafs-
son, 2011). A new series of European surveys is being conducted in 2017-2018 as a
response to the rapid changes in mobile appliances and the lack of continuity typi-
cally characterizing findings in this field. It will also be an attempt at multidisci-
plinary, multi-method, contextual, longitudinal and comparative research into the
complexity of children’s everyday use of online technologies (Hasebrink, 2014).
Significantly, the 2017-2018 surveys will concern children and parents whose
media socialisation has been more intense and diverse than that of the cohorts
participating in the 2010 survey, when fewer devices (notably smartphones and
tablets) and applications were available.

An important result of this continued effort to track changes in children’s
Internet experiences, relevant also to the study of reading in the digital age, is the
identification of four groups of countries based on two indicators for the state of
Internet diffusion these countries had reached in 2010 (Hasebrink, 2014). Coun-
tries in Group I (Denmark, Finland, the Netherlands, Norway, Sweden and the
UK) are characterised by more than 75 per cent of their population being Internet
users in 2009. In contrast, in countries constituting Group IV (Bulgaria, Greece,
Romania, and Turkey), only 30-40 per cent of their population used the Inter-
net in 2009. In countries from Group II (Belgium, France, Germany, Estonia,
Ireland, Slovenia, Austria), Internet diffusion was between 58% and 71%, while
in Group III (Hungary, Lithuania, Poland, the Czech Republic, Cyprus, Spain,
Portugal, Italy), it was between 42% and 57%. The differences between the four
groups show the unevenness of Internet diffusion across Europe in 2009, which
in turn obviously affected the frequency and nature of children’s interactions with
online technologies. Yet more importantly, country classification indicates that
phenomena and trends observable in Groups I and II could reoccur later in coun-
tries from Groups III and IV, being at the same time inflected by more recent
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changes in technological innovation and cultural practices concerning new media.
In another grouping, based on measures of children’s experiences of online oppor-
tunities, risks and parental mediation (Helsper et al., 2013), European countries
were grouped into the following clusters: countries characterised by ‘unprotected
networkers’ (Austria, Hungary, Lithuania and Slovenia); countries in which users
are ‘protected by restrictions’ (Belgium, France, Germany, Greece, Ireland, Italy,
Portugal, Spain, Turkey and the UK); countries with ‘semi-supported risky gam-
ers’ (Bulgaria, Cyprus, the Czech Republic, Estonia, Poland and Romania); and
countries with ‘supported risky explorers’ (Denmark, Finland, the Netherlands,
Norway and Sweden). As reading is one of the many activities in which children
engage in digital environments, its contents and intensity depend also on users’
opportunities and risks management.

2.4 Insights from national studies

Apart from the multinational comparative EU Kids Online project, a substantial
number of studies in Europe have been conducted on the national level, of which
only very few highlights can be covered here. What connects these otherwise
divergent studies is that they relate reading activity of children and youth to their
computer use, mostly (but not exclusively) suggesting a trade-off between the two.
In essence, these studies are mimicking research from the pre-Web era exploring
the trade-oft between watching television and reading time. In general, these stud-
ies concluded that as long as television viewing did not exceed moderate levels (up
to 4 hours per day), it did not affect reading time and comprehension. Only when
parents were allowing their children to spend an unlimited amount of time (over
4 hours per day) in front of the screen, which in fact often reflected their own
viewing behaviour as well as the low expectations of their offspring’s educational
attainment, did reading comprehension deteriorate (Neuman, 1988).
Corresponding conclusions are drawn in research on the displacement effects
of computer and Web use in relation to reading in college students (Cai, 2005;
Mokhtari, Reichard, & Gardner, 2009) and the general population (e.g., Nether-
lands: Huysmans, de Haan, & van den Broek, 2004; US: Robinson & Kestnbaum,
1999). Time spent reading for academic and recreational purposes and Internet
time appear to correlate positively. The evidence suggests that reading and using
Web sources are not functionally equivalent as they appear to serve additional
rather than competing functions. However, studies exploring this relationship in
children and teens are in short supply. A Dutch national study among 7-15 year
olds showed that, with increasing age, children were turning to digital (includ-
ing social) media more often and reading books less frequently, thus suggesting
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evidence for the time displacement hypothesis. However, it also showed that
among the 15 year olds, the higher use of TV and digital media did not correlate
with a lower level of book reading, which could be expected if time displacement
was indeed the case. In sum, the study demonstrated that time displacement as
such can be conceived in at least these two different ways, which in turn lead to
different conclusions (Huysmans, 2013).

The 2014 Polish comparative study of students in their final year of primary
school (12-13 year-olds) and students in their final year of junior high school
(15-16 year-olds) revealed some significant aspects of children’s reading as one of
many forms of their engagement with new media. More than 70% of the respon-
dents from the younger groups were found to use the computer systematically to
visit social networks sites, listen to music, watch films, find news and information
related to their interests, read texts created by their peers (blogs and fanzines) or
communicate with others. 62% of the respondents in this age group also use it
to do their homework. Significantly, 37% of these young users actively contrib-
ute content by creating their own websites or by blogging. As the study showed,
the size of the group of creative young Internet users does not increase with age
(Zasacka, 2015). As to reading literature as a leisure activity, very few respon-
dents in both groups (9% of the twelve-year olds and 13% of the fifteen-year-olds)
reported this activity. In both cases, girls did so slightly less frequently than boys.
Texts read online most frequently are comic books — mostly because they are more
easily available on the Internet. It was also established that in both age groups
the frequency of turning to e-books is negatively correlated with parents’ educa-
tional background and the size of the home library. The results obtained through
questionnaires were confirmed by interviews conducted with the participants.
Students, including those who use the computer every day, declared that, regard-
less of their family background, they see reading printed books as more conve-
nient, relaxing and healthier. They also like the tactile qualities of printed books
(Zasacka, 2015). Hence, students rarely consciously use the resources of electronic
libraries which are available for free. Nevertheless, the study also revealed that the
Internet had become an environment that fosters interactions around reading: it is
a source of information about books and a means of sharing this information with
others. This is the case especially in the older age group, while young readers still
tend to rely on their parents’ recommendations (Zasacka, 2015).

These results correspond to some extent to the findings of the German KIM
study from 2014. While playing computer games or using the Internet has become
a substantial element of children’s daily life, they continue to perceive reading
paper books as an important activity. According to the study, every second child
reads books regularly, with girls being more regular readers (61%) than boys
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(41%). Yet childrens preference for traditional reading formats and materials
has diminished considerably in the UK. As the study “The Reading Lives of 8 to
11-year-olds” 2005-2013 reveals, while in 2010 children aged 8 to 11 usually read
books (fiction, non-fiction and poetry) outside class, by 2013 text messages and
other technology-based materials had become typical reading material of this age
group (Clark, 2014). An interesting finding of the study was that although more
boys than girls recognised the connection between reading and future employ-
ment prospects, fewer boys than girls saw reading as cool. Moreover, children
from higher socioeconomic backgrounds predictably read a greater variety of
technology-based materials than their peers from families with fewer cultural and
economic resources. Yet, as Clark (2014) points out, this difference is not neces-
sarily a result of better access to technology, as there is no considerable gap in this
respect between both groups. Moreover, as the study revealed, while fewer chil-
dren from the low SES group enjoyed reading outside class, they nevertheless read
a greater number of books outside class per month than their peers from the high
SES group. According to the author, this may be the case because children from
low socioeconomic backgrounds are more likely to associate reading with good
future job prospects even if they perceive reading as an “image problem” and feel
that their families do not support their reading (Clark, 2014).

The most recent National Literacy Trust’s annual survey “Children’s and Young
People’s Reading in 2015” revealed that in that year, children and young people
on average spent more minutes reading materials online than they spent reading
books (Clark, 2016), with the levels of daily reading increasing only slightly in com-
parison to 2014 and more substantially in comparison to 2013. According to the
study, only 1 child in 7 rarely or never read outside class. Interestingly, significantly
more girls than boys said they own an e-reader (38.1% vs. 28.2%.). They also had
more books at home than boys. These two factors may explain why girls are more
likely to read diverse technology-based materials as well as books. Moreover, girls
estimated that they were significantly more likely than boys to spend more time
reading both something online and in a book, which is in turn reflected in more
positive attitudes to reading on the part of girls. Finally, the study shows that the
most conspicuous difference between boys and girls concerns the choice of TV over
reading, with more boys than girls preferring TV (82.3% vs. 69.8%) (Clark, 2016).
Children’s attitudes and motivation to reading were explored in another recent UK
study (Picton & Clark, 2015), which focused on the impact of e-books on students’
reading skills and motivation over the academic year 2014/15. The study was based
on a school-based e-books project involving children’s use of an e-book platform.
The research revealed that the implementation of the e-book format in school prac-
tice resulted in an increase in reading performance and significant changes in chil-
dren’s perceptions of reading from negative to positive, which, as Picton and Clark
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argue, also signalled their growing confidence in their own reading abilities. As the
authors conclude, the combination of high level of support and encouragement at
school with opportunities to read onscreen, for example in the form of a digital
library, may significantly support literacy and learning (Picton & Clark, 2015).

The results of the empirical studies mentioned above indicate that despite
concerns about the effects of the growing importance of digital media in chil-
dren’s lives on their reading activities, we need to acknowledge the complexity
of this interaction. Using digital devices and content involves textual decoding.
Moreover, the time displacement hypothesis, according to which the time hitherto
devoted to ‘serious’ reading is now being spent on more ephemeral content, is sup-
ported by the evidence only to a limited extent. Additionally, reading on digital
devices such as e-readers and tablets might make reading appear more natural to
young readers, thereby enhancing literacy development and learning processes. In
short, we should bear in mind the limited validity of the popular criticism too eas-
ily equating traditional ways of reading as ‘good’ and digital reading as potentially
damaging individual development and social and cultural well-being.

3. Home literacy: Reading and media socialisation in the family

The importance of the family context for acquiring language and reading skills
can hardly be overestimated. A plethora of studies have demonstrated the crucial
importance of a supportive environment for acquiring such skills. Factors shown
to affect reading skills, motivation and behaviour include parents’ reading pic-
ture books and reading aloud in early literacy, talking with their children about
books and giving a good example by reading themselves. Siblings and peers are
— to alesser extent — also shown to influence children’s reading. In this section, we
provide an overview of what is known about how parental mediation influences
media use, reading in general and digital reading in particular. In broader terms,
as Lemish (2015) points out, the emergence of family leisure time and the grow-
ing significance of the home as the centre of indoor life is closely connected to the
increasing presence of importance of media in family life. Finally, we also examine
what is known about the role school and public libraries play in reading practices
of the young generation.

3.1 Parental guidance

Studies in many countries have shown that a favourable home environment is a
strong predictor of reading achievement and learning outcomes later in life. Further-
more, the earlier in life parents actively engage in language- and reading-promoting
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behaviour, the more persistent these positive effects turn out to be (see e.g. Schoon,
Parsons, Rush, & Law, 2010). Cultural reproduction theory accounts for differences
in educational success between social groups by differences in parental cultural
capital. According to this theory, parents raise their children within a specific cul-
tural habitus. This set of preferences and competencies acquired during childhood
influences educational performance and persists into adult life. Research shows that
the quality and quantity of intentional and unintentional parental media sociali-
sation is likely to depend on parents’ socioeconomic status, and in particular on
their educational and occupational background, and on family size and composi-
tion (Notten & Kraaykamp, 2009a). Notten and Kraaykamp (2009a) also point out
that parents’ investing in home media resources (books, TV, digital technologies)
is a significant aspect of family socialisation activities. Many studies confirm that
parental media resources and intergenerational transmission of cultural and media
behaviour determine an individual’s educational achievement and cultural literacy,
including both the attainment of reading skills and future adult literary tastes (Bus,
IJzendoorn & Pellegrini, 1995; Leseman & de Jong, 1998; Van Peer, 1991; Notten
& Kraaykamp, 2009). Notten and Kraaykamp (2009a) in their cross-national study
of 53 countries also established that the “old” medium of books is most effective in
improving children’s academic performance.

The latest edition of the multinational PIRLS study (2011) provides evidence
for this finding (Aradjo & Costa, 2015). In their analyses, Aratjo and Costa (2015)
divide the respondents, 4th graders, in groups according to the extent to which
they are read to by their parents (low vs. high level) and parental educational level
(where the split is between secondary and tertiary education as highest attained
level). Consistently, reading scores are higher for children who experience a more
favourable reading climate at home, as measured by the level of book reading with
their parents. Moreover, the parents’ educational level (either the mother’s or the
father’s, whichever was highest) plays an important role. In all countries, children
with at least one highly educated parent score higher on reading ability than kids
from low-educated families.

In light of the above, one of the remaining gaps in research concerning chil-
dren’s use of new media, which happens far more intensely in the family home
rather than at school or in other cultural institutions, is the exact significance
and forms of parental guidance as a means of stimulating cultural competence,
including reading preferences. An early study into parental media socialisation
conducted in the Netherlands by Notten and Kraaykamp (2009b) revealed that
parents from higher social strata both consume highbrow media content and value
leisure reading as a socially desirable activity, thereby encouraging their children
to develop the same tastes. Moreover, older mothers engage in more highbrow and
less lowbrow media consumption, which also affects the formation of children’s
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preferences and competencies. Children growing up in large families, in which
parents’ attention is divided among siblings, experience less parental instruction
with regard to media use and content. Finally, children living with divorced par-
ents also participate in fewer parent-child interactions over media, do not receive
much guidance concerning reading skills, and are less effectively protected from
exposure to harmful media content (Notten & Kraaykamp, 2009b). Importantly,
the study indicated the necessity of investigating the significance of parents’ gen-
der in their media guidance activities, of research into parents’ own perceptions
of their own role as educators, and of the extension of related research into other
European countries. It is also worth considering whether the highbrow/lowbrow
categorisation of culture has not become obsolete in light of the emergence of the
‘nobrow’ trend and ‘artetainment, which rely on the fusion of high aesthetics and
massive commercial appeal (Swirski, 2005). Finally, while the study provided use-
ful insights into factors affecting the intergenerational transmission of cultural and
media behaviour in the family context as well as its long-term effects, it was based,
as the authors indicate, on retrospective data coming from adult media users,
which may have resulted in over- or underestimation of certain factors (Notten &
Kraaykamp, 2009b).

While the above-mentioned studies reveal general mechanisms and character-
istics of parental mediation, they do not delve in detail into parents’ attitudes and
the particular approaches they adopt to manage children’s media use. Nor do they
ask whether any new strategies are needed especially for the mediation of digital
environments, for example because of the personalised and portable nature of new
devices (Haddon & Vincent, 2014; Mascheroni & Olafsson, 2014; Livingstone et al,,
2015). The EU Kids Online network has discovered the following types of paren-
tal mediation with reference to older children (9-16 years old): active mediation
(sharing and discussing online activities), safety mediation (advising and guiding
on managing risks), restrictions (rules and bans), technical mediation (use of filters,
parental controls) and moniforing (checking the computer/social media/phones
after use) (Livingstone & Helsper, 2008; Diirager & Sonck, 2014; Livingstone et al.,
2015). On the one hand, these types of parental mediation reflect general parenting
styles, e.g. authoritative, permissive or uninvolved (Baumrind, 1991; Livingstone
et al,, 2015); on the other, they are influenced by parents’ own digital literacy. Par-
ents who believe that their children are more expert media users than themselves
are likely to be less confident of mediating their children’s interactions with new
media and thus less engaged in them and less aware of both risks and opportunities
(Livingstone et al,, 2015). Measuring parental guidance reliably poses difficulties,
as both parents and children may overestimate or underestimate their attitudes
and behaviours. Moreover, parental management of media use is often aimed not
only at ensuring that the child benefits from certain activities, but also at meeting
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parents’ needs, the most common being gaining enough time to deal with house-
work (Livingstone et al., 2015). The character of parental mediation depends on
culture and country, with parents from Central and Southern European countries,
Ireland and the UK adopting restrictive mediation; parents from Northern Euro-
pean countries preferring active mediation, and parents from Eastern European
countries resorting to all types of parental mediation or being passive (Livingstone
et al,, 2015). The EU Kids Online survey (Livingstone, Haddon, Gérzig, & Olafs-
son, 2011; Livingstone, Hasebrink & Gorzig, 2012) also revealed that parents with
higher income are more likely to favour active mediation of Internet use, while
restrictive parental strategies were used equally frequently by parents of differ-
ent socioeconomic backgrounds. Finally, young parents of today belong to the
new generation of ‘digital parents, who were themselves socialised into the use of
digital media and are now engaging in culturally socializing practices in relation
to their own children. Therefore, productive complementary research addressing
the fast-paced technological development of digital media and their influence on
young generations must employ methods enabling immediate access to concrete
parent-child interactions over media use and their socializing effects.

3.2 Parents’ views on reading in digital environments

The importance of family for the preservation of a reading culture with the aid
of new technologies has also surfaced in the German study from 2012 “Digitale
Angebote - neue Anreize fiir das Vorlesen” (Stiftung Lesen, 2012), in which 500
parents of children between 2 and 8 years old were asked about the use of pic-
ture books and children’s books apps as sources of reading materials. The study
found that digital media had become accepted as a welcome expansion, and not a
replacement, of traditional printed picture books. The choice between print and
screen depends on particular circumstances in which the reading activity is to take
place: print is seen as more suitable for bedtime reading, while screen is perceived
of as more convenient when traveling. The study also showed that although fathers
still read less to their children than mothers, they tended to choose electronic for-
mats, which may be a way to encourage more fatherly engagement in family read-
ing. If parents refrained from using apps, it was because of their lack of experience
with new formats, which in turn signals the need to promote new forms of reading
materials and advise on how to use them (Stiftung Lesen, 2012).

Parents’ views on possible uses of new technologies in activities aimed at sup-
porting their children’s language and literacy development, as well as their atti-
tudes to books and touch-screen devices, were also researched in a UK study by
Formby (2014). The study found that nearly all children from birth to five years old
had access to books in the home and 73% of children had access to a touch-screen
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device at home. 26% of all children used a touchscreen at home to look at or read
stories in a typical week, while nearly all children looked at or read print based sto-
ries in a typical week (95%). It was also established that the more children looked
at or read print based stories at home, the better communication and language
skills they had developed at age five. Parents were found to engage in diverse activ-
ities to support their children, such as visiting the library once a month or having
an average of 89 children’s books at home. Predictably, the size of the home library,
as well as the frequency of parents’ own reading activities, could also be linked
with children’s better communication and language skills at age five. Interestingly,
parents were found to project their own enjoyment of reading onto their children.
The majority of parents also strongly agreed that their child should learn to use
technology from an early age to do better at school. Last but not least, children
of lower socioeconomic status who had access to tablets were found to be twice
as likely to look at or read stories on a touchscreen daily, which clearly indicates
that there are benefits to looking at or sharing stories using a touchscreen device,
particularly for children of lower socioeconomic status, especially when they lack
support from their parents (Formby, 2014). As Formby concludes, technology
may enable disadvantaged three- to five-year-old children to read more and enjoy
it. She also stresses the need for further research into parents’ communication with
children when they are sharing a story in print or on a touchscreen.

A cross-national qualitative project “Young children (0-8) and Digital tech-
nology - a qualitative exploratory study” (Chaudron, 2015) applied such methods
to address, among other topics, parents’ involvement in media socialisation pro-
cesses. It aimed at examining young children’s (0-8 years old) and their families’
experiences with digital technologies, such as smartphones, tablets, computers,
and games. By means of interviews and observations in the home context with
ten families from each participating country (Belgium, the Czech Republic, Fin-
land, Germany, Italy, UK, and Russia), the project generated data on how chil-
dren between 0 to 8 years use (online) technologies, how parents guide media
use, and how to determine potential benefits and risks connected with children’s
engagement with new technologies. Parents and children provided very insightful
information about their use of the technologies. One of the key findings was that
although children’s reading and writing skills determine the scope of children’s
media interactions, they acquire digital literacy even before they learn to read and
write. They do so by mastering how to identify visual cues, which in turn to a large
extent enables them to use the Internet, Skype or social networks without adult
intervention. The study also revealed that young media users learn from observ-
ing not only their parents but also other family members, i.e. older siblings and
grandparents, with adults often remaining unaware of how children imitate their
behaviour. Finally, thanks to ensuring direct access to parents, the project yielded
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information on parents’ own perceptions of their role as educators and mediators.
Although parents see digital technologies as challenging, especially in the context
of children’s media use, they have a sense of control over media devices and their
uses, often turning to their offspring as support in their household and parental
duties. Nevertheless, parents recognise a number of risks related to their children’s
interactions with digital technologies: economic consequences, incidental inap-
propriate content, and health or social impacts. The most frequently used restric-
tive strategies include establishing a set of rules concerning time and content.
Most children participating in the study appeared to understand and follow the
rules quite easily. On the other hand, the potential benefits parents acknowledge
include the development of creativity, social skills, hand-eye coordination, and
better educational prospects (Chaudron, 2015). A rather worrying outcome of the
study is the conclusion that parents seem to be little aware of the actual digital
activities of their children, and that they do not realise that their offspring are often
capable of bypassing the safeguards they have set up. These findings indicate the
need for policies aimed at encouraging more active parental involvement in shap-
ing young users’ digital literacy (Chaudron, 2015).

An overview of parents’ views and activities more specifically in relation to
children’s leisure reading of print and digital books can be found in the UK Book
Trust study “The digital reading habits of children” (Kucirkova & Littleton, 2016).
The survey of 1,115 British parents of 0-8 year old children revealed that most
parents worry about such negative effects related to children’s reading interactive
e-books as the increase in screen time (45%), loss of interest in print books (35%),
exposure to dangerous content or advertising (31%), reduction of the attention
span (26%), decrease in parents’ ability to monitor both children’s reading and
their purchasing behaviours (21%), inhibition of educational attainment (14%),
and harm to a child’s brain (10%) (Kucirkova & Littleton, 2016). Moreover, 76%
of the parents participating in the survey indicated that they prefer print books
for reading for pleasure over interactive e-books. Parents typically reported that
they read print books with their child more than e-books, with 56% of parents
indicating that they read print books with their child (almost) every day. Only 6%
of parents reported that they read e-books with their children every day or almost
every day. These proportions are reflected to some extent in the parents’ own
reading practices: 29% of the parents reported that they read print books every
day or almost daily themselves, while a mere 11% read e-books. Half of the par-
ents said that they enjoy reading for pleasure very much, whilst 16% reported that
they do not like reading very much or at all. Yet almost half of the respondents
mentioned that they would welcome advice concerning interactive e-books.
Interestingly, the study showed that even in highly digitised households print
books are the preferred choice for children’s reading. Finally, the survey revealed
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the significance of the age factor in parents’ decisions about children’s readings
as well as children’s own preferences as reported by parents. Parents indicated
that the best time to start reading with their child is at age 0-1 year for print
books; 2 years for interactive e-books, and 3 years for simple e-books (Kucirkova
& Littleton, 2016). As the authors point out, the survey findings indicate that
parents’ concerns and doubts around their children’s access to and use of digi-
tal books need to be addressed through adequate policies, especially given that
young readers exploring digital material with their parents are likely to become
critical readers capable of assessing and rejecting inappropriate or poor quality
content (Kucirkova & Littleton, 2016).2

The above-mentioned evidence indicates that parental guidance and media
socialisation efforts shape children’s (digital) reading to a considerable extent.
These efforts are likely to be guided more by their beliefs about what is beneficial
to children’s development than actual knowledge of factors exerting positive and
negative effects. What is more, parental influence derives not only from conscious
guidance efforts, but also from children’s observations of their parents’ reading
and (wider) media behaviour. Finally, the cultural habitus connected to the fam-
ily’s socio-economic status is reproduced through media socialisation, resulting in
more intensive reading behaviour of children coming from higher SES families.

4. Libraries

An institution not to be ignored in parental efforts to ‘properly’ socialise their oft-
spring is the library. The provision of public cultural and educational resources has
the potential of offering a route into reading for disadvantaged groups and popu-
lations (Kleijnen, 2016; Kleijnen, Huysmans, & Elbers 2015; Nielen & Bus, 2015).
According to the public resources substitution theory, high quality and appropri-
ate quantity of public resources is likely to reduce the divide caused by SES-related
differences in media use practices (Caro & Lenkeit, 2012; Aratjo & Costa, 2015).
On the basis of 1998 data from a family survey in the Netherlands, Kraaykamp
(2003) studied the long-term effects of reading promotion of three stimulating

2. The abovementioned studies by Chaudron and by Kucirkova and Littleton are contribu-
tions to DigiLitEY (The digital literacy and multimodal practices of young children), an in-
ternational network of scholars conducting interdisciplinary collaborative research on young
children’s diverse aspects of the presence of new media in the lives of children aged from 0-8
both in home and school settings across Europe. The aim of the network is to also generate
knowledge on the implications for policies and practice concerning the provision and use of
digital technologies in education and the regulation of children’s engagement with them.
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factors: a supportive home environment with parents encouraging their children
to read; prolonged library membership during childhood; and cultural education
(e.g. classes on history and theory of literature) in secondary school curricula. Per-
sons who as a child were stimulated to read literature by their parents turned out
to be more avid readers of literary books and, to a lesser extent, of suspense novels.
Moreover, their general reading level was higher in later life. Persons who pre-
ferred romantic fiction appeared to have copied this preference from their parents
as well. Second, persons who were members of the library for a longer period had
a stronger preference for literature and suspense novels. Third, cultural instruction
in secondary school turned out to be quite effective in stimulating reading of liter-
ary novels in later life.

Many EU countries have developed reading promotion policies and initia-
tives based on combining e-reading with traditional formats and practices. Public
libraries and school libraries in particular have the potential to raise awareness of
the importance of reading for societies and to effectively contribute to the provi-
sion of equal access to literature and information. Most of the research into the
influence of school libraries on children’s academic achievement has been car-
ried out outside Europe, mainly in the United States and Australia, where school
libraries are staffed by teacher-librarians schooled as both librarians and educa-
tional specialists. In such an environment, positive effects of school libraries on
academic achievement, reading literacy, and learning in a broader sense have been
amply demonstrated (cf. Lance & Hofschire, 2012; Lonsdale, 2003; Todd, 2014).
Not much is known to date, however, about the use of e-books (enhanced or not)
in schools through school and public libraries.

As indicated in Promoting Reading in the Digital Environment, a 2016 report of
a group of EU member states’ experts, libraries should focus, among other things,
on developing e-lending of e-books and digital audiobooks, on using digital chan-
nels for public information, and on creating virtual and interactive network ser-
vices offering educational and cultural contents (European Commission, 2016).
While these goals should be realised by public libraries, school libraries also play
a crucial role in reaching children, their parents, and educators. Irene Picton and
Christina Clark (2015) point out that the benefits of including e-books in the
school library, for example, include not only the expansion of the (print) library
without the need for more shelf space, but also the creation of a more attractive
collection: “An e-book library may reflect children’s popular requests and usage
levels, as pupils can identify and ask for the titles that they most want to read, and
conversely less popular titles identified by usage records simply need not be rented
again” (p. 36). Moreover, and perhaps most importantly, offering young readers
more agency in their reading choices is one of the most powerful and effective
ways to get them to read (Picton & Clark, 2015).
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Other studies into the use of e-books by primary school students confirm that
the in-built enhancements of e-books (stills as well as short videos) may help stu-
dents to comprehend texts, stimulate reading fluency, enhance vocabularies and
boost reading motivation (Verhallen & Bus, 2010; Smeets & Bus, 2012). Neverthe-
less, some studies reveal negative effects of enhanced e-books on reading skills
and comprehension, as well as a more passive reading attitude. This is so because
interacting with digital reading devices requires young readers to adapt to hard-
and software and develop new reading strategies and even literacies. Moving from
print to electronic text implies coping with changes to the text itself, to the graph-
ics, to the reader’s role, and to the reading process (Felvégi & Matthew, 2012).

Finally, recent trends in e-book purchasing and e-lending in various coun-
tries show expectations about e-books supplanting printed books to have been
overly optimistic. In the United States and the United Kingdom the market share
of e-books published by the largest publishing houses has shrunk, whereas in
countries like Germany and the Netherlands it has stabilised on a rather low level
(around 6% of the turnover) (Author Earnings, 2016; Bérsenverein, 2016; KVB,
2016; Tivnan, 2016). Therefore, it remains to be seen whether the digital revolu-
tion in book publishing will indeed turn out to be revolutionary. However, a recent
judgement of the Court of Justice of the European Union (CJEU) has put e-lend-
ing (i.e. the lending out of e-books by public libraries) on an equal footing with the
lending out of physical books. The Public Lending Right (PLR) may be expanded
to include e-books as well as e-audiobooks, meaning that their authors can be
financially compensated for the loans. Potentially at least, this might give digital
reading through libraries a positive impulse.

5. OQOutlook

In this chapter, we have reviewed representative examples of European research
into children’s use of new media and reading aimed at investigating various
connections between growing up in a technology-saturated world and com-
plex engagements with texts of various contents and formats either for educa-
tional purposes or for pleasure. We started out with a return to early theory and
research on media (particularly television) use and reading. Subsequently, we
examined cross-national surveys and studies conducted in Europe since 2010
to establish what is known about non-reading forms of media use and read-
ing in multimedia and non-multimedia settings across country populations and
specific age groups. We focused in particular on everyday media use and read-
ing in a family context and parents’ perceptions of reading in digital environ-
ments and their awareness of their own role in fostering their children’s interest
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in reading. Finally, we looked at the role of libraries in shaping children’s read-
ing experiences in digital environments. Our overview is of necessity fragmen-
tary, as a book chapter cannot do justice to all the studies done in national and
cross-national contexts. Nevertheless, the evidence we have discussed reveals
the crucial influence of diverse family composition and education systems on
the emergence of distinctive informal home literacies that coexist with learning
within formal educational settings (Carrington, 2001). It is also clear that read-
ing is now part of the evolving screen culture, thereby exemplifying both the
challenges and the promises it brings.

In our discussion of the studies on reading we also tried to indicate cases that
either reveal certain methodological limitations or exemplify exceptionally effec-
tive approaches that could be replicated elsewhere in Europe. In general, research
efforts undertaken to study media use and reading can be roughly divided into
large-scale international studies like PIRLS and PISA, in which reading is treated
as a measurable activity only rather than as an often fragmented and irregular
process (Maybin, 2013; Cremin, Mottram, Collins, Power & Safford, 2014), and
narrower and in-depth explorations of children’s reading experiences with rela-
tion to their cognitive development and social relations. While the former studies
record shifts in trends, e.g. in reading comprehension over time, the latter recog-
nise children’s attitudes and everyday behaviours related to reading. Both rely on
such methodologies as surveys, formal tests, focus groups, experiments, observa-
tions, interviews, and creative methods, and both provide vital data to be used
in recommendations for reading policy and advocacy intended to ensure that, as
Cremin et al. put it (2014, p. 5), children “develop as readers who not only can, but
do choose to read, for pleasure and for life”

Nevertheless, we feel that existing approaches and methodologies should
be complemented by more thoroughgoing and in-depth research, yet unprece-
dented in Europe on a larger scale. The scholarly endeavour undertaken within
E-READ and combined with research conducted in DigiLitEY will undoubtedly
significantly broaden our understanding of the effects of digitisation on reading
(Mangen & van der Weel, 2016). The gradually more and more frequent com-
bination of experiment-based research (e.g. eye-tracking or neuroimaging) with
methodologies developed within pedagogy, publishing studies, literary studies or
media studies, may facilitate gauging the significance of such factors as text length
and layout, haptic affordances, sensori-motoric and ergonomic aspects, perceptual
processing, memory, emotional aspects, audio-visual affordances, spatiotemporal
circumstances of reading or the development of the e-book market. Such interdis-
ciplinary approaches may reveal a lot about the yet uncovered aspects of digital
text reading and guide policies and recommendations related both to paper and
screen reading.
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Finally, future research will also have to face the challenge of reading as a
transmedia phenomenon (Jenkins, 2006) experienced across various platforms
and in multifarious contexts beyond schools or children’s homes. It also has to take
into account new forms of using media as well as old and new inequalities related
to media use, stemming not so much from gaps in access to technology, but from
gaps in users awareness about the educational and cultural potential they offer.
We agree with Barbovschi, Green & Vandoninck (2013) and Lemish (2015) that
researchers should try to go beyond the traditional medicalisation frame of schol-
arly inquiry that sees children as having no views or opinions because children do
not yet know what is best for them and do not behave responsibly. Lemish men-
tions the media diet frame, which proposes that there are good and bad mental
‘foods’ and that adults should socialise children to prefer and choose the former.
She further argues that such an approach limits and oversimplifies discussions
about children’s complex relationships with media, as these interactions should be
treated as resulting from the nexus of a child’s unique individuality, the particular
context of media experience and the social and cultural contexts in which this
experience occurs, as ‘media use as social action’ approaches have demonstrated
(Renckstorf, McQuail, & Jankowski, 1996). Hence, as Lemish contends, to account
for the multidimensionality of media experiences, scholars cannot generalise about
“effects”, but need to focus on “roles”, “consequences”, or “influences” with regard to
“some kinds of communication, ‘some kinds’ of content, ‘some kinds’ of children,
[and] ‘some’ kinds of conditions” (Lemish, 2015, p. 239). Simultaneously, Lemish
proposes that this sensitivity to context and cultural situatedness should be com-
bined with methods reconciling traditional research with child-centred methods.
Such methods enable childrens expression of their views on media-related debates
framed by adults’ discourses. They guarantee that these worldviews will be recog-
nised as valid sources of knowledge about children as active and well-informed
creators and consumers of culture, including reading materials they access in vari-
ous settings. An example of a pioneering study acknowledging both the cultural
situatedness of digital practices and the voices of concrete young users as they
engage in the digital world in their everyday lives is Sonia Livingstone and Julian
Sefton-Green’s The Class: Living and Learning in the Digital Age (2016), based on
the authors’ fieldwork at a school in London. Furthermore, combining traditional
ethnography with digital ethnography (Murthy, 2008) into ‘multimodal ethnogra-
phy’ (Dicks, Soyinka & Coffey, 2006) may be a useful comprehensive response to
the challenge of investigating reading as an increasingly technologically mediated
everyday activity in new media environments. Using online questionnaires, e-mail
interviews, digital video, social networking websites and blogs not only increases
participation in research but also provides access to the often elusive and easily
forgettable practices of respondents in natural settings. As a result, these methods
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achieve greater collection of more personal and intimate qualitative data than
face-to-face interviews and standardised questionnaires (Murthy, 2008). Murthy
also argues that while digital ethnography may replicate physical ethnography;, it
nevertheless enables privileging the voice of respondents, which in turn may be
especially useful in research on and with children, as it is likely to shed a new light
on adult researchers’ conclusions about why some children are reluctant to read
while others read avidly both on paper and on screen, for example. Through com-
bining theories and methodologies from various disciplines — notably cognitive
and educational psychology, pedagogical and educational science, cultural soci-
ology, and information and communication science - a pluralistic picture of the
constantly changing forms and practices of reading might emerge. Such a picture
might be just what is needed to better inform public policy and public discourse
about the benefits and risks involved in the digitalisation of children’s and adults
reading.
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CHAPTER 2

Designing digital texts for beginner readers

Performance, practice and process

Sue Walker!, Alison Black!, Ann Bessemans?, Kevin Bormans?,
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This chapter summarises issues that designers consider when they are producing
reading materials for beginning and emerging readers, including the constraints
imposed by technology. We suggest ways of engaging with users of e-books so
that their needs can be considered. We conclude by summarising the typographic
parameters that are likely to benefit children’s reading.

1. Introduction

This chapter identifies the role of research in typography, and in graphic informa-
tion design, that is relevant to the design and use of materials for children’s read-
ing. By ‘design’ we mean the visual organisation of type and pictures on paper or
screen), and by ‘process’ the ways in which design is developed to meet the needs
of its intended reader group).

Much of what we know about the impact of design on reading comes from
the field of legibility research. ‘Legibility’ in this context is the speed and accu-
racy with which text on a page can be read (after Pyke, 1926; Zachrisson, 1965;
and dos Santos Lonsdale, 2014). In this chapter we present findings from legibility
research within a broader framework of considerations that designers use when
they organise text and pictures on page or screen. These findings will highlight the
multi-variate nature of design decision-making, which makes it resistant to strong
rule-bound recommendations. The substrate — screen or paper, for example - on
which reading materials are displayed is one of the variables that designers must
take into account. Most of the research we refer to is concerned with reading on
paper, rather than reading on screen. Therefore we consider how much of this
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research is transferable directly to children’s digital reading and suggest that, in
the absence of guidelines that can be applied universally, an information design
approach may be a helpful alternative. Such an approach emphasises the impor-
tance of understanding the needs of and eliciting feedback from beginner and
emerging readers (and indeed those who read with them) to find out which typo-
graphic attributes enhance the reading experience.

We have organised this paper by first summarising the issues that designers
consider when they produce material for beginner and emerging readers. This is
followed by a discussion about typography and the use of space, and a short section
about the interrelation of text and illustrations. This is then set in the technological
context of e-reading and the impact that such technology has on design decisions.
Finally, we look at ways of engaging with the users of e-books for beginner and
emerging readers to suggest approaches to designing with their needs in mind.

We recognise that use of digital resources for beginning and emerging readers
in schools is expanding and use of tablet devices at home is widespread. Actual pen-
etration in both spheres is hard to track because of rapid change: in 2014 in the UK it
was estimated that tablet devices were used in 60% of primary schools (TechKnowl-
edge, 2014). Many e-books for beginner and emerging readers are multi-modal,
incorporating sound and animation as well as pictures and text. There is consider-
able literature on what Bateman refers to as “modalities of information presentation’,
covering the dynamic of text and image and how both can be used to convey mean-
ing (see Bateman, 2014; Kress & van Leeuwen, 1996). Almost all e-book platforms
allow the reader to interact with texts, for example by making notes which can be
private or shared with other readers, to look up the definitions of words in the text
and, often, to listen to the text being read aloud. There are a number of ‘learning
to read’ apps that provide work-alone classroom e-learning for beginning readers.
The app ‘Hooked on phonics, for example, claims 5m users (2016). Multimodality
presents many interesting design challenges but is beyond the scope of this chapter.

2. Considerations that affect designers’ decisions

Book and information designers are concerned with structuring a text so that its
meaning is clear to readers. They help readers find their way around a text, by
using headings, contents pages and indexes, and consider whether to organise the
content as continuous text or, for example, as a list or a table. They think about
where to position illustrations in relation to the text, as well as about the position
of both illustrations and text within the format of a display substrate (in a book,
a page or double-page spread). They choose typeface and type size for different
elements of a text and use space to make the text easy to read. Design decisions
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about each of these are constrained by the technology that is used to produce and
disseminate the text. Richard Southall (1984, p. 83) used the term “graphic capa-
bility” to refer to the potential of typesetting technologies to articulate document
structure, describing it as constrained by “the number of characters, typefaces, and
type sizes and the facilities for defining amounts of horizontal and vertical space,
that the system offers.”

Constraints imposed by technology affect the design of devices used for
e-reading. After Waller (2012) we use the term fixed layout when the positions
of text and pictures on the substrate are fixed in relation to each other and to the
boundaries of the substrate (as with PDFs, which may be scaled). A flowed layout
is where the position of text and pictures may change according to the size and
proportions of the substrate (e.g. on a Kindle) depending on the size of the device
and its software capabilities as well as design parameters applied by both designer
and reader. For fixed page layouts designers have considerable control over the
typographic variables, and print conventions remain relevant; for flowed page
layouts there may be much less designer control, dependent upon the e-reading
format. In flowed texts control may require considerable technical understanding
to implement, together with significant resources for testing that the designed text
auto-adapts successfully on a wide range of device formats and sizes.

In thinking about the reading needs of specific user groups as beginner readers,
design decisions may be influenced by particular constraints. For example, in read-
ing material for beginners illustrations play a key role, so designers are concerned
with ensuring that the text and related illustration(s) appear on the same page or
double-page spread. This cannot be relied upon in e-books with flowed texts pre-
sented on a range of possible devices. Designers consider how the physical and
material attributes of books may affect the child’s reading experience. Some reading
books, for example, are small enough to be easily manipulated by children’s hands;
‘big books’ are designed to be read aloud, often with large groups of children.

In summary, the design of a specific book encompasses the visual experience
of reading — navigation, page layout, illustration, typeface and typography as well
as aspects of the physical experience: what it is made of, its size, texture, weight
in relation to the reader and the circumstances of use. The design of a specific
e-book can manage only the visual experience of reading, and then only within
the constraints of the physical device. Other aspects of the reading experience are
constrained by the design of the software (e.g. Kindle or iBooks), operating sys-
tem (e.g. Android, Windows or Apple i0S), and hardware (tablet, laptop, phone).
Even e-books that display facsimiles of printed pages require different modes of
interaction and engagement to navigate the text, for example (Mangen, 2017). The
next section presents a more detailed account of typefaces, type size and the use of
space, in relation to children’s reading.
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3. Typefaces, typography and the use of space

To describe the variables that affect text typography, Twyman (1982) introduced
the terms ‘intrinsic’ and ‘extrinsic’ Intrinsic features refer to properties of the char-
acters themselves: typeface or style of letterform; character set (the characters that
are available for use); variants of a typeface (italic, bold). Extrinsic features refer to
what can be done to the characters by changing the space between or around par-
ticular characters, or their colours. In print, intrinsic and extrinsic features of text
affect whether or not text is comfortable and easy to read. In e-books, typographic
choices extend to how links and interactive elements are signalled. Manipulating
a single variable may lead to automatic changes in other variables. For example,
if type size is increased, fewer words may appear on a line, possibly extending
the content over more pages than in the original size; conversely, vertical line
spacing may be reduced to accommodate the same content on a page, creating a
denser appearing text; or, if line spacing increases automatically to accommodate
the increased size, content may be extended further over more pages. Changes in
overall page format will be even more marked when examining factors such as
the impact of illustration or other non-textual materials on pages. Although the
impact of extending texts over multiple pages in e-books for children has not been
studied, there are indications of a cognitive ‘cost’ of needing to make mouse clicks
while reading prose in studies of adult readers using computers (Wright, Lickor-
ish, & Milroy, 1994). This may be relevant to beginner readers having to read con-
tent across multiple pages, particularly those experiencing difficulties in reading.
The visual attributes of books for beginners stem from tacit knowledge
based on typographic tradition, publishers’ expertise and teacher opinion (e.g.,
Raban, 1984; Woods et al., 2005). Typography in books for beginner readers has
also attracted the attention of psychologists interested in legibility research. For
typographers, legibility research is a controversial field because the validity of
some of the research is difficult to ascertain: test material is often not shown in
research reports, and testing is undertaken in laboratory conditions rather than
‘real life’ settings (see Lund, 1999; Bessemans, 2012; Beier & Dyson, 2014). There
is, however, increasing recognition that the gap between experimental results and
design experience needs to be bridged (Dyson & Suen, 2016), a notion eloquently
expressed by Dillon (2004; 2017) in relation to designing usable electronic texts.
The integration of knowledge arising from research and from practice in defin-
ing the visual appearance of books for children’s reading has considerable historical
precedent. Walker (2013) provides a 100-year historical overview of books for
young readers in the UK from the end of the nineteenth century, drawing attention
to the various factors that have influenced their design (teachers’ opinions; typeset-
ting technology and available typefaces; economic constraints faced by publishers,
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type, space between the lines and letters, and the length of the line. These issues are
discussed in the next section.

3.1 Typefaces

An issue that has interested both typographers and those engaged in legibility
research is whether reading is better supported through distinctive word shapes
(assuming word recognition is paramount), or easily distinguishable letter shapes
(because readers build up words by recognising individual letters). Historically, a
distinctive word shape has been promoted by designers as being key to reading,
though with recognition that the features of individual letterforms (i.e., internal
shapes, contrast between thick and thin strokes) also contribute to word recog-
nition (see, for example, Spencer, 1969). In the 1990s theories began to emerge
suggesting that words may be recognised from a set of critical features, the major-
ity of which were related to the distinctive features of individual letters and their
position in a word (see Smith, 1994, pp. 119-131). Recent evidence has elucidated
further the roles of letter by letter and whole word reading, and the aspects of
letter design that contribute to their identification; this has been usefully sum-
marised by Beier (2012, pp. 22-30) with reference to related research. Pelli and
Tillman (2007) examined the contribution of different processes underlying word
reading and found that the three processes of letter by letter identification, whole
word identification and use of context to predict words operate together in fluent
readers, with letter by letter reading contributing more than the other two strate-
gies. Other research suggests that word shape is not critical to word recognition
(Larson, 2004; Dyson, 2013) and that words cannot be read if their individual
letters are not individually identifiable (Pelli, Farell & Moore, 2003). Letters are
identified by detecting independent features (around 7 features per letter) (Pelli et
al., 2006). Fiset et al. (2008) suggest that, in Latin script, the terminations (areas
where strokes begin or end) carry the most significant cues to letter identification,
with intersections, curves and direction of features also important. Cues to letter
identification, of course, vary across scripts.

Type designers traditionally strive to create evenness and harmony in the
appearance of the characters of a typeface. Improving legibility through modify-
ing letters to increase their distinctiveness has been proposed (Fiset et al., 2008)
and explored (e.g. Kolers, 1969; Beier & Larson, 2010). Studies aimed at less flu-
ent readers focus on heterogeneity/irregularity among the characters as a means
of improving reading. Wilkins et al. (2007) introduced distortions to Times New
Roman to create uneven strokes and distances between strokes. The reading rate of
fluent adult readers was not affected, but children with literacy difficulties read the
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distorted words faster and with fewer errors. Wilkins has posited that this effect is
due to disruption of the stripe patterns of lines of type on a page created by stan-
dard typefaces. Bessemans (2012) has found that a more irregular rhythm (and
possibly form) facilitates reading for visually impaired children. Other studies
suggest that consistency in letter appearance improves reading efficiency. Known
as the font-regularity effect (Sanocki, 1987) or “font tuning, the benefit of con-
sistency is considered to be the result of the perceptual system developing a set
of recognition parameters over time, which it can apply throughout a text (see
Sanocki & Dyson, 2012).

Clear distinction between letters is important for children’s reading. A ques-
tion often raised in relation to typefaces for children’s reading is whether serif or
sanserif typefaces are more appropriate (a serif type has small lines attached to the
end of a stroke, a sanserif type does not). For example, many teachers favour the
use of sanserif typefaces because they relate to letterforms that children are learn-
ing to write; but there has been no research that concludes that sanserif type is
actually easier for children to read. Walker and Reynolds (2002/3) found that chil-
dren read text set in serif (Century Schoolbook) and sanserif (Gill Sans) equally
well. Bessemans (2012; 2016) found that the children (aged 5 to 10) made fewer
mistakes when reading text set in a serifed typeface (DTL Documenta) than when
reading text set in Frutiger. Ripoll (2015) found that beginners could read cursive,
serif and sanserif equally well (though they preferred the cursive one they were
familiar with).

To further simulate handwritten forms, and at the request of teachers, many
typefaces used in children’s books are designed with alternative character shapes
for some letters, typically those for a, g,1 and t and capital I and Figure 1 (Figure 2).
Known as ‘infant’ or ‘schoolbook’ characters, they are similar in form to those that
children learn to write. In some typefaces such practice means that there are simi-
larities in letter shapes; for example, in very round-looking typefaces with short
ascending and descending strokes, lower-case o, a and g look very similar (Figure
3) and can cause confusion at the word level. A study by Walker and Reynolds

&Y aa

Figure 2. ‘Infant, ‘schoolbook; ‘single storey’ are all terms used to describe alternative forms
of some letterforms that are thought to be helpful for beginner readers. Sometimes letters are
redrawn to look like handwritten forms; sometimes they are drawn to be clearly distinguished
from similar-looking letters. The most widely-used infant characters are @’ and ‘g, and letters
that might be confused such as capital I, lower-case ‘eI’ and figure one.
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Figure 3. In some typefaces, such as Avant Garde Gothic, shown here, there is very little dif-
ferentiation between the letter shapes, and this is likely to confuse beginner readers.

(2002/3) found no difference when children read text set with infant and non-
infant characters, although some children recognised that single-storey a and g
were for writing, and double-storey ones for reading. Bessemans (2012; 2016) also
found that children (aged 5 to 10) had no problems concerning the use of non-
infant characters in type.

Some typefaces have been designed especially for childrens reading. In the
1980s, for example, Rosemary Sassoon produced Sassoon Primary. Designed
in consultation with children, this typeface has characteristics of handwritten
letterforms, notably a slight slant and ‘exit strokes’ to lead from one letter to the
next (Sassoon, 1993). Another approach has been to consider the characteristics
that typefaces might have and whether these are likely to help with letter and word
recognition, for example, long ascending and descending strokes. Fabula was
designed as a screen font in the late 1990s to support bilingual story books for
children. It aimed to make a distinction between characters that could be easily
confused and to have a friendly and informal feel (see Figure 4). Twinkl, launched
in 2016, shares many of Fabula’s attributes, and is available in a series of weights
(Figure 5).

Shep was the sheepdog, but he
did not like sheep. He said they

were silly and boring.

|14

Figure 4. The typeface Fabula was designed to have generous ascenders and descenders,
differentiation between a and o, and rounded stroke ends to give a friendly and informal feel.
There is a clear distinction between characters that might be confused.
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Shep was the sheepdog.
Shep was the sheepdog
Shep was the sheepdog
Shep was the sheepdog
Shep was the sheepdog

Figure 5. The typeface Twinkl shares many of the characteristics of Fabula. It is available in a
range of weights [thanks to Twinkl educational publishers and to Type Together].

3.2 Type size, vertical and horizontal space

In printed materials for adults it is generally accepted that, for type sizes for read-
ing at normal distances, legibility is increased by adequate vertical separation of
lines of type. In typographic terminology, this means the addition of two or three
extra points of space. It is argued that the additional space makes it easier to follow
each line and facilitates an accurate, even sweep of the eyes from the beginning of
each successive line (see Tinker, 1968, p. 320). Generous space between lines may
also help with word recognition, as there will be less visual interference or ‘con-
tour interaction’ from lines above and below the line that is being read (Hughes
& Wilkins, 2002). The optimum amount of additional space depends on several
factors, including the size of the type and whether it is sanserif or serif, and the
length of the line. Precise metrics for spacing are therefore difficult to specify and
are a further example of a decision designers make, based on experience. There
has been very little experimental work on line spacing in books for children,
and the results have generally been inconclusive (Tinker, 1968). Sassoon (1993)
reported on a study with 8-13 year-old children of different abilities who were
shown examples of differently space text, concluding that it is difficult to define a
generally applicable practice as children at different levels of reading have differ-
ent requirements and preference. This view was supported in qualitative studies
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undertaken by Reynolds and Walker (2006) who found that most of the children
in their sample preferred a reasonably generous space between lines, with percep-
tions of a text that was very widely or very closely spaced, respectively, as ‘did not
look like a real book, or was ‘too difficult’

The optimum line length for reading printed texts, for adult readers, is between
50 and 70 characters, or 8-12 words (Spencer, 1969; Hochuli, 2008; Bringhurst,
1992). Tinker (1968) conducted studies of line spacing with Grade 1 children
(six- and seven-year-olds). He recommended that with 18- or 24-point type, lines
should be relatively short, with 6 to 8 points of additional space. In practice though
different 24-point typefaces have different appearing sizes (see, for example, Legge
& Bigelow, 2011); and the visual appearance is also affected by the space between
the lines (see Figure 6). Taking a different perspective, Raban (1982) found that for
beginning readers, breaking lines after ‘and’ and between phrases caused less dis-
ruption of reading than breaking according to line length. Following this phrase-
based breaking practice resulted in lines of text of considerable variation in length,
and a very ragged right-hand edge (see Figure 7).

Historically, horizontal space — between letters and words — has not been
thought by legibility researchers to be as important as type size, line length and space
between the lines (see Huey, 1908; BAAS, 1913). This may be due to the prevalence
of justified setting, which effectively varies word spacing from line to line in order
to maintain straight borders on both the left and right side of the page (Figure 8).

Justified setting was used in reading books until around the mid-1940s,
though in the 1920s some were set unjustified with even word spaces. Hartley
(1987) concluded that unjustified text was more suitable for screen reading. In the
latter part of the twentieth century it was fashionable in typography for adults for
words to be very tightly spaced, a practice criticised by Yule (1988) and Sassoon
(1993) with regard to children’s books. Although in Raban’s (1984) study, teach-
ers thought that spacing was less important than typeface or type size in choosing
books for children, they thought that for beginner readers (5- and 6-year-olds)
word spacing was more important than line or letter spacing. In terms of whether
more or less space between words helps beginner readers, Reynolds and Walker
(2004) found that, with realistic reading materials discussed in a classroom setting,
children were very tolerant in relation to variation in the use of horizontal space.
As in Hughes and Wilkins’s (2002) study, they found that horizontal space more
or less affected perceptions of ease of reading: that tight spacing looked ‘difficult;
or that wide spacing made type look ‘bigger and thinner’ The relation between
word spacing and line spacing is also important. Typographers are concerned with
ensuring that the space between the lines of type is greater than that between the
words. If not, and especially if the text is justified so that the word spacing varies
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that pictures were a distraction from word learning, though the validity of some of
this work is questionable because the quality of the illustrations and test materials
was poor and the results complicated or inconclusive. Kozma (1991) cited research
by Winn (1989) which suggested that for knowledgeable readers, pictures should
be placed early in the text if they are used at all, and that less knowledgeable reader-
ship would benefit from interspersed pictures, juxtaposed with the corresponding
text. Horton (1990) concluded that related text and graphic should be placed next
to each other and that this was more important than balancing text and pictures
for aesthetic reasons. Goldsmith (1984), however, commented that if an illustra-
tion was positioned near the top of a page, readers are more likely to pay attention
to the text that follows. She also commented on the converse — that a particularly
attractive illustration placed at the bottom of a page may distract the reader from
reading / being aware of the text above it (e.g., Peeck, 1987; Filippatou & Pumfrey,
1996). In practice there is considerable variation: Walker (2013) identified typical
text/picture positional relationships evident in print reading books from the end
of the nineteenth century until the beginning of the twenty-first.

What these analyses have in common is the recommendation that a picture
should be in the same field of view as the text that relates to it. In e-reading, the
ability of the designer to control the spatial relationship of picture to text may
be limited. In fixed modes picture positions can be controlled precisely within a
‘page’ but in flowed modes much less so, and with more effort from the designer/
developer. Custom applications offer the most control but in return for a large
investment in design and development effort.

5. [E-reading formats and the control offered to the designer

The design of pages for reading extends beyond the typography and use of illustra-
tions discussed above, Designers must work within the constraints of the technol-
ogy available to present text in a way that responds to the needs and expectations
of readers, and to how and where they read. The introduction of new technolo-
gies, from typewriters at the end of the nineteenth century, to desktop publish-
ing in the 1980s influences how text is presented (Walker, 2001). At each stage of
technological transition there is a tendency for producers of text to replicate the
conventions of the old technology that readers are familiar with, and then, as new
technologies become familiar, for new conventions to become established. Design
for reading, at least on paper, is bound by conventions that affirm readers’ expecta-
tions of visual presentation or graphic genres (Waller, 1991; Kostelnick & Hassett,
2003; Moys, 2017). Conventions and reader expectations are not yet affirmed for
e-reading, though research on the location of web objects (that is, any content
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contained in a web page) may provide useful pointers; see Bernard (2000, 2001);
Shaikh & Lenz (2006); Roth et al., (2010).
The visual experience that can be offered to beginning readers depends on:

- 'The physical size, colour gamut and pixel resolution of the hardware device on
which the visual experience is rendered (see Sorkin, 2016). These will affect
the appearance of the text: for example, how crisp, black or grey letter images
appear. There are (in 2017) a large number of variants in both the physical size
and the pixel resolution of tablet devices used in classrooms, which makes it
likely that different readers of the ‘same’ e-book will have different reading
experiences.

— The format repertoire of the page description language, markup/browser
combination or programming language used to render the reading experience
to the display - that is, the graphic capabilities of the software. Software varies
in its capability to draw shapes accurately, place items precisely on the display,
select and render typefaces, place pictures etc. The combination of hardware
device and software are the publishing ‘platform’. There are many publishing
platforms on the market and even the dominant one (Kindle) contains many
significant variations caused by the different software versions and hardware
platforms on which it is used.

- The locus of control over the graphic capabilities of the software; that is, who
gets to choose how the software capabilities are rendered to the display surface
for a particular device and when that control is exercised. For example, the
reader of an e-book may be allowed to change the size of the type which they
are reading to suit their preferences. The ‘designer’ may be able to specify a
type size when formatting a particular e-book for publication. And the pub-
lishing platform may have limits on the range of sizes which can be selected for
e-books published on that platform, together with restrictions on how much
the designer and the reader is able to change sizes within the system’s limits.

All of the above vary in the e-reading experiences of beginner readers today. In an
ideal world, teachers, publishers, designers, reading researchers and authors would
select the publishing platform that best meets the child’s needs and the nature of
the e-reading material. In practice, factors such as market share of platforms, the
need to use particular Digital Rights Management (DRM) systems to protect sales,
compatibility with school-wide asset management systems, etc. are likely to be the
main factors in choosing platforms. There are over 20 fairly widely-used techni-
cal standards that cover e-book formats, each supported by one or more e-book
software applications. As technology develops, new standards are introduced and
old ones sometimes superseded. A reasonably full listing of standards is available
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in Wikipedia.! These standards vary widely but fall into main categories plus a
few ‘exceptions. The next two short sections summarise the technical constraints
imposed by flowed and fixed page layouts.

5.1 Markup-based e-books: Flowed page layout

Most e-reading file standards are based on ‘semantic markup’ of the text and pic-
tures in a book. The markup is then combined with ‘stylesheets’ to control how
those elements appear on the e-reader screen (see Goldfarb & Rubinsky, 1990, for
the principles of separating the semantics and appearance of documents). This is
essentially the same process that is used to create web pages, and many e-reading
file standards are closely based on the HTML (Hypertext Markup Language) and
CSS (Cascading Style Sheets) standards. None, however, are entirely compatible
with HTML/CSS (HTML contains text and codes which identify whether each
part of that text is a paragraph, a heading, a hyperlink, etc. CSS is a ‘style sheet’
which says how a paragraph etc. should be displayed: its colour, typeface size,
line spacing etc.). Moreover, most incorporate optional or required use of propri-
etary digital rights management software, to prevent unauthorised copying of the
e-book. This adds some complexity to the design process.

On the web, pages are viewed in Internet browser software such as Internet
Explorer, Chrome or Firefox. A given set of HTML and CSS files will display near-
identically on any web browser, and open standards for HTML/CSS specify what
that appearance should be. E-reader software products such as Kindle or iBook can
be seen as ‘browsers’ for one or more e-reading file formats. They often require, or
focus on, proprietary markup and style formats, so there is no real equivalent of
the consistency in appearance across web browsers. Where E-readers do support
‘open’ standards such as EPUB2 or EPUB3, they tend to do so in idiosyncratic and
partial ways (IDPF, 2010; IDPF, 2017).

All e-book software can accept and display ‘flowed’ books provided in ‘EPUB’
markup defined by the International Digital Publishing Forum.? Designers influ-
ence the look and behaviour of an EPUB e-book mainly by creating CSS stylesheets
for it. The resulting EPUB file is submitted to an e-book publishing service, such
as Kindle, Apple iBook or Android Play, and is in turn made available to users of
appropriate devices and services. This process creates different user experiences
on different devices and services even if the same original code is submitted. For
example, on a Kindle, the designer’s style instructions for space between the lines

1. See https://en.wikipedia.org/wiki/Comparison_of_e-book_formats.

2. http://idpf.org.
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may be overridden by Kindle’s defaults (or by the user’s stored preferences). This
limits the control the designer has over the user/reader experience. Current devel-
opments in e-reader standards and devices e.g. EPUB 3 are tending to increase the
control over the reading experience available to designers.’

5.2 Pictures of pages: Fixed page-layout

Most e-reading platforms support one or more fixed layout file format, most com-
monly PDE or a format based on PDE. Most integrated texts — books with large
numbers of illustrations and close relations between text and image — are care-
fully-designed for print and published electronically as ‘pictures of pages’ The key
advantage of fixed layouts is that designers have complete control over how the
page is arranged. PDFs may be appropriate in situations where the physical size,
resolution and operating system of users’ devices is controlled and consistent; this
may be true within a particular institution or school system. However, fixed lay-
outs have disadvantages for a number of reasons including:

- accessibility features such as read-aloud may be unavailable

- by default fixed-layout formats ‘scale’ to the size of the device they are dis-
played on. Type and pictures are likely to be displayed at a different (normally
smaller) size than they were designed for. The user can normally enlarge by
zooming into a part of the page, sacrificing a complete view of the page as it
was designed.

The impact of these features on usability will depend on the particular e-book or
series of e-books (for example, a publisher’s integrated reading scheme) and would
need specific usability testing. There are therefore no generally-applicable research
results to provide guidance.

6. Finding out what works with beginner and emerging readers

The impact of technology on the visual attributes and materiality of e-reading and
the resulting variations that occur emphasise the importance of eliciting feedback
from users as part of the design process. Involving children in this is regarded as
good practice in HCI (e.g., Druin, 2002; Bruckman et al., 2012; Nielsen, 2010).
Druin, for example, identifies the roles that children have assumed: from ‘users’
to ‘testers, ‘informants’ and, latterly, ‘design partners, summarising the historical

3. See http://epubtest/testsuite/epub3/.



48

Sue Walker et al,

context of each approach, the methods used, the impact on the technologies con-
cerned, and the challenges and strengths of working with children in each case.
Information designers also take seriously the need to involve the readers and users
of their work in its development and typically elicit feedback through:

- observation and feedback sessions to discover how children use and report
using reading materials, with a view to understanding what works well within
a particular learning setting (see e.g., in relation to classroom use of CD-
ROMS, Walker, Reynolds & Edwards, 1999)

- exploration of whether there are specific aspects of the design of e-books that
affect an individual child’s reading

— user testing to find out whether materials under development are easy for
children to read and use; in this case, aspects of the design that appear to cause
difficulties can be revised and the materials re-tested in an iterative process

- preference judgements, which may produce generalisable findings, to dis-
cover whether different devices and/or layout strategies have different levels
of appeal to children; children may make their choice of books according to
different design criteria from those of teachers, parents, or other adults.

- investigative examination, to produce generalisable findings, of whether there
are aspects of the design of materials that affect the reading performance of
children at different stages of reading development; such investigation may
focus on specific reading tasks, such as letter, grapheme or word recognition,
sustained reading or searching for information within a page or a document.

These approaches vary both in their intentions - from diagnostic testing to inves-
tigative research - and in the level of formality of the investigation; see Dyson
(2017) for a characterisation of different types of testing according to purpose.
Depending on the goal of testing e-books or other digital reading materials, study
tasks may range from group discussions to individual testing of reading perfor-
mance. Studies of performance may yield information about the process of read-
ing (for example, by tracking eye movements and the characteristics of reading
errors or pages accessed) or its outcomes (the time taken to read, comprehension,
successful retrieval of information); see Dillon (2004) for further discussion of the
process—outcome distinction.

As we have seen, the design of texts of any kind involves the manipulation
of multiple variables, from typeface choice, size, line length, and vertical spacing
of lines, through to the number of lines on a page and the differentiation of dif-
ferent types of text (for example, headings and paragraphs). A decision-making
process is needed in order to decide which variables are most important to con-
trol and which allow variation in order to examine the specific issue of interest.
Involving a designer with experience in text design may help steer decisions
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further value in working with insights obtained through evaluating documents
with intended users, and within particular contexts of use.

Looking ahead, design for e-reading requires collaboration between and
involvement with children, teachers, and technologists. Information designers
welcome this way of working and also understand the relationship between lan-
guage and its visual presentation, whether through type or images. In the words of
Andrew Dillon (2017, p. 298):

Much as doctors use test findings and medical science in a skilled reading of
contexts and patients to reach a diagnosis, a skilled designer needs multiple forms
of knowledge to make the right choices. The science does matter, the principles
of good design will always apply, but creating useful, usable, and attractive
information tools requires a representation of human actions in context to enable
appropriate design constraints to be envisaged. Such representations are worthy
of our serious attention now.
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