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Abstract. This critical literature review examines recent research on the pedagogi-
cal, cognitive, and usability dimensions of digital storybooks, with the aim of iden-
tifying evidence-based criteria for coherent and engaging narrative design. Drawing
on cognitive load and multimedia learning theories, it analyses how personalisation,
interactivity, and multimedia features can support comprehension, motivation, and
narrative engagement while preserving narrative flow. The review highlights how
design choices shape children’s reading for pleasure and broader literacy experiences,
and discusses the educational potential of digital books as narrative spaces that fos-
ter authorship and narrative agency. The article concludes by offering pedagogically
informed guidance for teachers and parents on selecting and using digital storybooks
in age-appropriate ways.
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Riassunto. Questo articolo presenta una revisione critica della letteratura recente sul-
le dimensioni pedagogiche, cognitive e di usabilita dei libri narrativi digitali, con lo-
biettivo di individuare criteri fondati su evidenze empiriche per un design narrativo
coerente e coinvolgente. Facendo riferimento alla teoria del carico cognitivo e alla teo-
ria dellapprendimento multimediale, il contributo analizza come personalizzazione,
interattivita e funzionalita multimediali possano sostenere comprensione, motivazione
e coinvolgimento narrativo, preservando il flusso della narrazione. La rassegna mette
in luce come le scelte di design influenzino la lettura per piacere e le piti ampie espe-
rienze di alfabetizzazione dei bambini, e discute il potenziale educativo dei libri digita-
li come spazi narrativi capaci di favorire autorialita e agentivita narrativa. Larticolo si
conclude offrendo indicazioni pedagogicamente fondate per insegnanti e genitori sulla
scelta e 'uso dei libri narrativi digitali in forme adeguate alleta.

Parole chiave: libri narrativi digitali, lettura per piacere, esperienza narrativa, design.
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INTRODUCTION

Recent international surveys highlight a marked
decline in reading for pleasure among children and
adolescents (Cremin & Scholes, 2024). In the United
Kingdom, the National Literacy Trust reported in 2024,
through its Annual Literacy Survey, «by far the lowest
level of reading enjoyment» (Clark et al., 2024, p. 2) since
monitoring began in 2005, describing the findings as
«shocking and dispiriting» (p. 29). The 2025 survey con-
firmed this trend, expressing particular concern about
the rapid decline in reading enjoyment among younger
children, given that early positive experiences form the
foundation for lifelong reading habits (Clark et al., 2025).

At the same time, a substantial body of research
shows that growing up in families rich in book-related
cultural stimuli is associated with higher educational
outcomes, with effects extending into adulthood (Geor-
giou & Inoue, 2025). Children exposed early to reading-
supportive environments tend to show advantages in
language development, reading skills, and motivation
(Hayes et al., 2025). Parents’ reading habits (Loh & Sun,
2020), access to books in the home (Sikora et al., 2019),
and shared reading practices (Noble et al., 2019) are
among the strongest predictors of literacy development
and sustained interest in reading. Access to books is also
associated with more frequent reading and more positive
attitudes toward reading (Clark & Poulton, 2011), while
parental modelling of reading enjoyment plays a key role
in shaping children’s motivation (Cremin & McGeown,
2025; OECD, 2021). However, many children still lack
early access to high-quality picture books (Cole et al.,
2022), and changes in family routines have reduced
shared reading practices (Stangeland et al., 2024).

Within this context, digital books are frequently
identified as a promising resource for mitigating educa-
tional disparities, as they can reduce children’s reliance
on parental mediation and literacy-related support (Bus
et al., 2025; Xu et al,, 2022). This potential is particu-
larly salient for children from low-literacy or socioeco-
nomically disadvantaged backgrounds, for whom digi-
tal formats may enable meaningful reading experiences
even when adult support is limited (Egert et al., 2022;
Lépez-Escribano et al.,, 2021; Liu, 2024). E-books have
also been shown to motivate reluctant readers and chil-
dren with reading difficulties, including in independent
reading contexts (Kucirkova et al., 2023; Xu et al., 2022).
When well designed and equipped with appropriate scaf-
folding features, e-books and talking e-books can sup-
port reading engagement and early literacy development
by enabling autonomous access to narrative content
(Dore et al., 2018).
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Alongside print books, families now have access to
a wide range of digital formats, from e-books and nar-
rative apps to transmedia storytelling, immersive experi-
ences, and Al-mediated compositions, which are reshap-
ing both story forms and the reader’s role within the
reading experience (Mascia et al., 2026). Early reading
experiences increasingly take place through educational
apps and e-storybooks (Miiller-Brauers et al., 2020; Sari
et al., 2019), supported by the growing availability of
children’s content on mobile devices (Bus et al., 2020).
Over the past two decades, these resources have evolved
from simple digital replicas of print books into complex
multimedia environments combining narration, anima-
tion, interactivity, adaptive feedback, and augmented
reality (Miller-Brauers et al., 2020; Wang, 2022). Their
diffusion has raised expectations regarding their poten-
tial to support both reading for pleasure and learning,
making digital stories a central topic in educational
research (Kucirkova & Kiimmerling-Meibauer, 2021; Wu
& Amzah, 2023).

Meta-analyses and systematic reviews indicate
that e-books grounded in cognitive principles can fos-
ter emergent literacy, vocabulary, and comprehension
(Bus et al., 2025; Chuang & Jamiat, 2023; Furenes et al.,
2021; Liu, 2024; Lopez-Escribano et al., 2021; Savva et
al., 2022). However, findings remain mixed: while some
digital books enhance motivation and comprehension,
others fragment narrative flow or encourage superficial
interaction (Bus et al., 2020; Kucirkova, 2017b). Parents
similarly express ambivalent attitudes, acknowledg-
ing the motivational potential of e-books while voicing
concerns about content quality, distraction, and screen
exposure, and often preferring print books for shared
reading practices (Kucirkova & Flewitt, 2022; Strouse &
Ganea, 2017).

Despite their potential, many commercial digital
books continue to exhibit shortcomings in content and
design. International studies report pedagogical weak-
nesses (Sari et al., 2019; Meyer et al., 2021) and limited
narrative scaffolding comparable to skilled adult support
(Furenes et al., 2021). The diversity of digital formats fur-
ther complicates evaluation and makes it difficult for edu-
cators and parents to identify high-quality products (Bus
et al.,, 2020). Standardized design guidelines remain scarce
(Girakoglu et al., 2022), as do robust evaluative frame-
works (Kucirkova, 2017a), while scholars increasingly
stress the need for user-centred approaches that actively
involve children in the design process (Sylla et al., 2022).

Although research on children’s digital books has
expanded into a multidisciplinary and methodologically
diverse field (Kim & Hassinger-Das, 2019; Kucirkova,
2019), evidence on children’s actual reading experiences
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with digital narratives remains limited, and empirical
studies examining how multimodality and interactiv-
ity shape narrative comprehension are still relatively
scarce (Schwabe et al., 2022). As a result, much remains
unknown about how children experience digital literature
and how this medium may contribute to, or even enhance,
the pleasures of reading (Kucirkova & Kiimmerling-
Meibauer, 2021). Against this backdrop, the present article
examines how digital narrative books influence children’s
literary experience. Its aims are twofold: first, to investi-
gate the impact of narrative e-books on story compre-
hension, attention, engagement, and adult-child interac-
tion; and second, to outline evidence-based principles to
inform the design of effective digital narrative books.

1. THEORETICAL FRAMEWORK
1.1 Design principles for digital storybooks

The design of engaging, immersive, and meaning-
ful narrative experiences can draw on several theoreti-
cal frameworks that, although not developed specifically
for digital storybooks, offer principles and design crite-
ria highly relevant to this context. These include Cog-
nitive Load Theory (Sweller et al., 2019), Dual Coding
Theory (Paivio, 1986), Cognitive Theory of Multimedia
Learning (Mayer, 2022; 2024), and the Cognitive-Affec-
tive Theory of Learning with Media (Moreno & Mayer,
2007). An expanding body of research draws on these
perspectives to inform the design of effective e-books
and digital narrative experiences (Altun, 2024; Bali et
al., 2025; Li & Bus, 2023; Liang et al., 2025).

Cognitive Load Theory (CLT) provides a founda-
tional account of how learning is constrained by the lim-
ited capacity of working memory, the cognitive system
responsible for the temporary maintenance and manipu-
lation of information required to perform a task (Badde-
ley et al., 2021). Learning effectiveness depends on both
the amount and the nature of the cognitive load imposed
on the learner: when demands exceed available resourc-
es, overload occurs, undermining efficient processing
(Sweller et al., 2019; Sweller, 2020). Narrative comprehen-
sion relies heavily on working memory, as readers must
continuously construct and update a coherent mental
representation by linking information, generating infer-
ences, and integrating new content with prior knowledge
(van den Broek & Kendeou, 2022). When reading tasks
impose excessive cognitive load - particularly extraneous
load caused by suboptimal design — comprehension effi-
ciency declines, leading to weaker narrative understand-
ing and poorer integration of information (Briiggemann
et al., 2023; Paas & van Merriénboer, 2020).

Because working memory capacity is limited, effec-
tive narrative design must focus on reducing unneces-
sary cognitive demands. Minimising extraneous load
allows cognitive resources to be devoted to essential
processing and integration with long-term memory.
This underscores the importance of avoiding superflu-
ous design elements — such as redundant graphics, dis-
organised layouts, or unintuitive navigation - that dis-
tract attention and impair comprehension. Conversely,
well-designed digital storybooks can reduce extraneous
load and support more efficient processing (Bali et al.,
2025; Li et al., 2023). In electronic books, multimedia
and interactive features may increase working memory
demands, while in print the absence of supportive cues
may require greater adult mediation. In both cases,
learning effectiveness depends on the overall cognitive
load imposed by the format and the text, particularly
given children’s limited attentional capacity (Kim &
Hassinger-Das, 2019; Richter & Courage, 2017).

While CLT explains why cognitive overload occurs,
Dual Coding Theory (DCT) clarifies how informa-
tion can be processed more efficiently. DCT posits two
interconnected processing systems: a verbal system for
language and sounds, and a nonverbal system for visu-
al information such as images and animations (Paivio,
1986). Distributing information across these channels
can reduce pressure on any single system and support
more efficient working memory use. Applied to digital
stories, this perspective suggests that coherent integra-
tion of verbal and visual information facilitates narrative
comprehension. Empirical evidence shows that children
understand stories more effectively when text and images
are meaningfully coordinated (Verhallen & Bus, 2011).
Both print and digital formats can support dual cod-
ing; however, in e-books this potential is amplified - or
undermined - by the quality and relevance of multime-
dia features (Kim & Hassinger-Das, 2019).

Building on these premises, the Cognitive Theory
of Multimedia Learning (CTML) explains how words
and images can be combined to foster meaningful learn-
ing in multimedia environments (Mayer, 2021). CTML
rests on three core assumptions: dual processing chan-
nels, limited working memory capacity, and active cog-
nitive processing. Learning is most effective when learn-
ers actively select relevant information, organise it into
coherent mental representations, and integrate it with
prior knowledge (Mayer, 2024). Research in multimedia
learning has identified design principles aimed at reduc-
ing extraneous cognitive load and preserving resources
for processing intrinsic complexity (Fiorella & Mayer,
2022). Applied to digital books, these principles suggest
that multimedia elements are beneficial only when inten-
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tionally integrated, carefully calibrated, and narratively
coherent. Learning outcomes are generally enhanced
when information presented across modalities is over-
lapping or complementary - for example, when written
words are paired with congruent images or spoken nar-
ration is supported by text. However, these benefits may
also entail cognitive costs. Dividing attention across
multiple information sources can generate attentional
competition, particularly when information is conveyed
through the same sensory modality, potentially under-
mining comprehension (Liao et al., 2024; Sweller et al.,
2019). Consistently, studies on digital book reading show
that multimedia enhancements support comprehension
only when they are purposefully designed and narrative-
ly aligned, whereas superfluous features tend to hinder
understanding (Furenes et al., 2021).

Finally, the Cognitive-Affective Theory of Learning
with Media (CATLM) extends CTML by incorporat-
ing emotional, motivational, and metacognitive dimen-
sions of learning (Moreno & Mayer, 2007). Motivation
and affect influence how learners allocate attention and
cognitive resources, shaping selection, organisation, and
integration processes. Well-designed multimedia envi-
ronments can foster interest and engagement, helping to
offset cognitive demands and support learning-relevant
effort. From this perspective, e-books enriched with
engaging yet carefully designed multimedia features may
sustain children’s motivation to read and support deeper
engagement with narrative content (Li et al., 2023).

Taken together, these theories provide a coherent
framework for designing digital narrative experiences
in which multimedia elements support comprehension
and engagement without overloading working memory
(Fiorella & Mayer, 2022; see Table 1)

1.2 The importance of reading for pleasure

Over the past fifteen years, the work of Teresa
Cremin and the Open University research group in the
United Kingdom has profoundly influenced educational
discourse and practice around reading, foreground-
ing the central role of reading for pleasure (RfP). Their
research has contributed to a reconceptualisation of

! Alongside these theoretical frameworks, the Universal Design for
Learning (UDL) provides an approach aimed at making narrative
experiences more inclusive and accessible by addressing the variability
in learners’ abilities, cultural backgrounds, experiences, and languages.
E-books designed according to UDL facilitate access to narrative con-
tent and increase students’ motivation and enjoyment. For children
with specific educational needs, features such as self-paced reading,
content repetition, immediate narrator feedback, dialogic prompts, and
motivational scaffolds can support attention and engagement.
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reading not merely as a curricular requirement, but as a
meaningful, self-directed, and socially situated practice
(Cremin & McGeown, 2025).

The concept of reading for pleasure is closely related
to reading enjoyment and is described in the literature
through a range of partially overlapping terms, including
recreational reading, leisure reading, volitional reading,
free voluntary reading, independent self-selected read-
ing, and voluntary reading. Despite this terminological
diversity, these expressions converge on a shared core
meaning: reading undertaken by choice rather than
obligation. Reading for pleasure is commonly defined as
«reading that we do of our own free will, anticipating
the satisfaction that we will get from the act of reading»
(Clark & Rumbold, 2006, p. 6), emphasising the intrinsic
motivation and enjoyment that characterise this activity.

A substantial body of evidence documents the posi-
tive effects of reading for pleasure across both short- and
long-term outcomes. In the short term, it is associated
with improvements in reading comprehension, vocabu-
lary development, empathy, social skills, and wellbeing;
in the long term, it supports the development of confi-
dent, skilled readers and contributes to overall academic
success (Cremin & Scholes, 2024). Research consistently
demonstrates a clear relationship between reading enjoy-
ment, reading motivation, reading frequency, and read-
ing achievement (Hamedi et al., 2020; Hebbecker et al.,
2019; Lindorft et al., 2023; Toste et al., 2020; Torppa et
al., 2020): children who enjoy reading tend to read more
often and in greater volume, which strengthens compre-
hension skills and, in turn, further enhances reading
enjoyment. Over time, sustained engagement with texts
also leads readers to encounter increasingly complex
material, reinforcing literacy development in a cumula-
tive manner (Toste et al., 2020).

Reading for pleasure also plays a mediating role with
respect to gender and socio-economic disparities: high
levels of interest and motivation can attenuate the gen-
der gap - where girls typically report higher engagement
- and reduce differences between students who are able
to cultivate reading practices at home and those from
less advantaged backgrounds (OECD, 2021). Indeed,
reading enjoyment has been shown to be a stronger pre-
dictor of academic success than socio-economic back-
ground alone (Clark & Rumbold, 2006).

Notably, research highlights the specific and par-
ticularly strong role of narrative reading within this
association between reading practices and young peo-
ple’s educational outcomes (Jerrim & Moss, 2019). This
may be due to the fact that reading narrative texts typi-
cally requires sustained time and perseverance, involves
deep cognitive and emotional engagement, and places
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Table 1. Adapting the fifteen multimedia learning principles to children’s digital storybook design (from Mayer, 2021).

N. Principle Description

Adaptation to the e-storybook context

1 Multimedia People learn better from words and pictures than from
principle words alone.

5 Coherence People learn better when extraneous material is excluded
principle rather than included.

3 Signaling People learn better when cues are added that highlight the
principle organization of essential material.

4 Redundancy People do not learn better when printed text is added to
principle graphics and narration.
Spatial contieuit People learn better when corresponding words and

5 Opam & ypic’[ures are presented near rather than far from each
principle

other.

Temporal People learn better when corresponding words and

6 contiguity pictures are presented simultaneously rather than
principle successively.

7 Segmenting People learn better when content is presented in user-
principle paced segments rather than as a continuous unit.

8 Pre-training People learn better when they know the names and
principle characteristics of key concepts in advance.

9 Modality
principle graphics and on-screen text.

10 Personalization People learn better when words are presented in a

principle conversational rather than formal style.

11 Voice principle . . .
P P human voice rather than a machine voice.

12 I inciple . .
fmage principie image is added to the screen.

People do not necessarily learn better when the speaker’s

Integrate written text, illustrations, and audio narration
to support narrative comprehension and vocabulary
development.

Exclude decorative animations, sounds, or interactive
elements that do not contribute to narrative meaning or
comprehension.

Use subtle visual or auditory cues to guide attention
toward key characters, events, or linguistically relevant
elements.

Avoid verbatim duplication of written text and audio
narration, except when redundancy serves explicit literacy-
support functions.

Place written text in close proximity to the illustrated
elements it refers to.

Synchronize audio narration with the appearance of
relevant images or animations.

Structure the story into short, user-controlled scenes or
pages.

Introduce characters, settings, or key vocabulary before the
narrative unfolds.

People learn better from graphics and narration than from Favor oral narration combined with images over dense

on-screen text, especially for emergent readers.

Use a warm, engaging, and age-appropriate narrative voice.

People learn better when narration is spoken in a friendly Employ expressive, natural human voices suited to

children.
Avoid visual representations of narrators that may distract
from the story world.

13 Embodiment  People learn more deeply when the onscreen instructor ~ Use expressive character movements and gestures to
principle displays high rather than low embodiment. convey emotions and actions relevant to the narrative.
. People do not necessarily learn better in immersive oo . . - .
Immersion P . v . . Limit immersive or highly realistic effects that may disrupt
14 . 3D virtual environments than in corresponding 2D . . L
principle . narrative coherence or increase cognitive load.
presentations.
15 Generative People learn better when they are guided to engage in Include prompts that encourage prediction, reflection, or

activity principle generative learning activities.

meaning-making without interrupting narrative flow.

significant demands on readers’ attentional resources.
Studies further show that narratives evoke emotions
and activate memories that resonate with readers’ per-
sonal experiences, helping them establish meaningful
connections and fostering deeper engagement, which in
turn often stimulates further voluntary reading practices
(Kuzmicova & Cremin, 2022).

1.3 The importance of narrative
In literary theory, communication studies, and psy-

chology, the term narrativity is used as an umbrella con-
cept encompassing the set of characteristics that distin-

guish narrative texts from other text types, such as expos-
itory, argumentative, or descriptive texts. Narration, how-
ever, is not merely an expressive form; rather, it consti-
tutes a fundamental cognitive tool through which human
beings make sense of the world and of themselves. As
argued by Bruner, life can be understood as a flow of
events involving characters, actions, and objects situ-
ated within spatio-temporal contexts, in which the self
assumes the role of the main protagonist (Bruner, 2004).
From this perspective, narrative identity theory, devel-
oped within the cognitive sciences, posits that individuals
construct their identities in the form of stories. Through
an ongoing process of internal reworking, facts and expe-
riences are organised into a coherent autobiographical
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narrative that enables individuals to attribute meaning to
lived experience. Humans do not simply undergo experi-
ences; rather, they structure and recount them in order
to make sense of them. A coherent and meaningful self-
narrative is therefore crucial for personal identity and for
a sense of self-continuity (Lee et al., 2020).

Within this contribution, the focus is placed on
reading for pleasure, with particular attention to narra-
tive engagement, while acknowledging that, in the con-
text of digital books, narratives are often presented in
ways that differ from traditional print or illustrated sto-
rytelling. Without disregarding the importance of peda-
gogical reflections on how to promote reading for pleas-
ure in formal educational contexts, the present work
foregrounds children’s personal and social engagement
with narrative in digital books.

As shown by Gottschall and Oatley, the human
inclination to create and interpret stories is not merely a
learned skill but a deeply rooted feature of our species.
From an evolutionary perspective, narratives provide an
adaptive advantage by functioning as a kind of simula-
tor that prepares individuals for the complexities of life.
Narrative fiction has been described as «an ancient vir-
tual reality technology that specializes in simulating
human problems» (Gottschall, 2012, p. 59). Through
stories, individuals can explore dilemmas, emotions, and
consequences within a safe environment. Narratives thus
allow humans to simulate social experiences, learn from
past events, and imagine possible futures, enabling them
to engage with situations in a vicarious manner. In this
sense, immersion in narrative worlds can be understood
as a form of experiential learning, with potential impli-
cations for real-life understanding and behaviour (Mar
& Oatley, 2008).

Narrative provides a privileged context for the
development of perspective-taking, empathy, and
socio-emotional skills (Kidd & Castano, 2013). In par-
ticular, it fosters affective empathy, the ability to feel
what another person feels, and Theory of Mind (ToM),
understood as the capacity to anticipate and interpret
others’ perspectives and mental states (Hogan, 2018).
Within this framework, identification occurs when
readers imaginatively adopt the viewpoint of story char-
acters, experiencing their emotions, sensations, goals,
and intentions (Mar & Oatley, 2008). This emotional
involvement arises from the mental simulation of nar-
rative events, through which readers internally model
characters’ experiences and actions (Busselle & Biland-
zic, 2009). Engagement with narrative fiction can thus
be understood as a form of cognitive and emotional
simulation of social experience that enhances perspec-
tive-taking and role-taking skills, regardless of medium
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or fictionality (Mar & Oatley, 2008). Neurocognitive
evidence supports these effects: mechanisms of embod-
ied simulation and mirroring enable readers to mentally
simulate actions and emotions described in the text, fos-
tering empathic identification (Gallese & Morelli, 2024),
while neuroimaging studies show that narrative read-
ing activates brain regions associated with empathy and
theory of mind (Mar, 2011).

2. METHOD
2.1 Research design

This study adopts a structured qualitative literature
review design aimed at identifying, selecting, and synthe-
sising research on children’s digital storybooks, with par-
ticular attention to the relationship between design fea-
tures and narrative-related outcomes. The review focuses
on how formal and interactive characteristics of digital
storybooks shape children’s comprehension, engagement,
reading experience, and adult-child shared reading.

The review combined an exploratory phase and a
focused analytical phase. Google Scholar was used initial-
ly to map the field, identify recurrent descriptors, thematic
clusters, and seminal contributions. Targeted searches
were then conducted in major academic databases and
publisher archives, including Scopus, Web of Science,
ERIC, Taylor & Francis Online, Wiley Online Library,
SAGE Journals, Elsevier PsycInfo, Education Research
Complete, APA PsycInfo, APA PsycArticles, Medline, Pub-
Med, and related education and social science databases.

The review did not aim at a statistical meta-analysis.
Instead, it was designed as a structured qualitative syn-
thesis of a heterogeneous body of literature, making the
search, selection, and synthesis procedures as explicit as
possible (Grant & Booth, 2009; Snyder, 2019; Baethge
et al,, 2019). Greater weight was assigned to meta-anal-
yses, systematic reviews, and methodologically rigorous
experimental studies, while smaller-scale studies were
retained when they offered specific insight into design
mechanisms, reading processes, or narrative engagement
(OCEBM, 2011).

2.2 Research questions

The review was guided by the following research
questions:

- RQIl. Which design features of children’s digital
storybooks are most frequently associated with difte-
rences in narrative comprehension, engagement, and
reading pleasure?
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- RQ2. How are these features conceptualised and
operationalised across the empirical and review lite-
rature?

- RQ3. Under which reading conditions, particularly
in relation to adult-child interaction and shared rea-
ding practices, do digital storybooks appear to sup-
port or hinder children’s narrative experience?

No formal hypotheses were tested statistically. How-
ever, the analysis was guided by two working assump-
tions derived from the theoretical framework: first, that
digital storybooks are more likely to support comprehen-
sion and engagement when multimodal and interactive
features are congruent with the narrative structure and
do not create excessive extraneous cognitive load; sec-
ond, that the educational value of these features depends
on the reading situation, including adult guidance, mode
of interaction, and broader contextual conditions.

2.3 Search strategy and eligibility criteria

The search strategy was developed progressively in
order to preserve conceptual breadth while delimiting
the field. Search terms covered four main areas: digital
reading formats and devices; design-related features of
children’s digital books, such as interactivity, naviga-
tion, animation, and multimedia support; relational and
experiential dimensions, including shared reading, dia-
logic reading, and narrative engagement; and outcome
variables such as reading comprehension, story compre-
hension, narrative immersion, and reading engagement.
Population terms included child, preschool children,
kindergarten, and early primary-school readers. Terms
were combined through Boolean operators and applied
to titles, abstracts, and keywords.

To complement database searches, open-access
repositories, institutional archives, and conference pro-
ceedings were also examined when they offered sufficient
methodological transparency and direct relevance to the
review aims.

Studies were included if they were published
between January 2010 and January 2025; focused on
children in preschool, kindergarten, or early primary
school; addressed digital storybooks and outcomes relat-
ed to narrative comprehension, engagement, recall or
retelling, or adult-child interaction; and provided ade-
quate methodological transparency. Priority was given to
meta-analyses, systematic or critical reviews, and experi-
mental or quasi-experimental studies linking design fea-
tures to narrative-related outcomes.

Studies were excluded if they focused primarily on
isolated literacy skills, such as vocabulary acquisition,
decoding, or general literacy outcomes, without explic-

it connection to narrative design or reading processes
within digital storybooks; if they focused on adolescents
or adults; if they addressed digital devices or screen-
based activities without a specific focus on digital story-
books; or if they lacked sufficient methodological clarity
for analytical comparison.

2.4 Final corpus and analytic dimensions

The search process led to the consultation of 110
records. After screening and eligibility assessment, 32
peer-reviewed studies were retained for the final cor-
pus, including 10 reviews, 15 experimental studies, and 7
quasi-experimental or observational studies. Among the
empirical studies, the main subgroups concerned com-
parisons between print and digital storybooks, compari-
sons between enhanced and non-enhanced e-books, and
studies focusing on specific design features or shared
reading conditions.

Cross-study comparison led to the identification of
four recurrent analytic dimensions: multimodality, text
interactivity, medium affordances, and the reading situ-
ation. These dimensions were not imposed a priori, but
emerged as the most consistent lenses through which
digital storybook design was conceptualised, operation-
alised, and linked to children’s reading processes. The
synthesis is therefore presented thematically rather than
study by study, and Section 3 is organised around these
four dimensions in order to highlight recurrent patterns,
convergences, and differences across the selected studies.

3. DESIGN GUIDELINES FOR CHILDREN’S
DIGITAL STORYBOOKS

Children’s books — whether print, audiobooks, or
simple and enhanced e-books - present both external
features, immediately perceptible (weight, portability,
page-turning mechanisms), and internal features tied to
graphic design, degrees of interactivity, and embedded
multimedia (Kucirkova, 2017a; Kim & Hassinger-Das,
2019). Reading experiences are also shaped by interface
characteristics and by the material affordances of differ-
ent devices (Mangen & Kuiken, 2014). In digital books
and narrative apps, these affordances can be understood
along four main dimensions:

- multimodal text, integrating dynamic images, soun-
ds, and activities aligned with the storyline;

- interactive text, involving the reader’s ability to
access additional information or receive feedback;

- the medium, conceived both in contrast with print
and as a set of embodied possibilities and alternative
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pathways enabled by the device;

- the reading situation, shaped by screen-sharing prac-
tices, rereading opportunities, and the influence of
prior knowledge.

Each of these dimensions is examined in the follow-
ing sections.

3.1 Affordances of multimodality

The meaning-making potential of a storybook or
picturebook can be understood in terms of semiotic
affordances, namely the expressive possibilities offered
by the modes involved in meaning construction. Digi-
tal narratives retain key conventions of traditional sto-
rytelling while extending them through the coordi-
nated interplay of multiple semiotic modes, giving rise
to multimodal ensembles - integrated configurations of
resources that jointly produce meaning. From this per-
spective, multimodality is not a simple juxtaposition of
codes, but a process of orchestration in which modes
interact in semiotic harmony. Multimodal reading there-
fore requires readers to process information across dis-
tinct semiotic systems, each characterised by specific
affordances and constraints (Kress, 2010). Meaning does
not reside in any single mode; rather, it emerges from
the relationships among modes, generating a semantic
richness that exceeds the sum of individual components.
Well-designed digital picture books exemplify this pro-
cess by integrating verbal narration and images in com-
plementary ways, thereby enriching the textual experi-
ence and supporting deeper story comprehension (Bus et
al., 2020; Muller-Brauers et al., 2020).

Animations can strengthen the narrative by high-
lighting relevant details, introducing dialogue, or
extending character actions (Bus & Anstadt, 2021; Li
et al., 2023). Such features can guide attention to key
information, enhance immersion (Sun et al., 2022), and
facilitate the integration of visuals and narration (Christ
et al., 2019; Furenes et al., 2021; Yeari et al., 2024). They
may also clarify implicit meanings, supporting infer-
ences about causal relations and characters’ emotions,
thoughts, and goals (Yeari et al., 2024), thereby improv-
ing comprehension and recall (Altun, 2021; Korat et al.,
2022a). Animations that illustrate key narrative actions
can support lexical and narrative comprehension more
effectively than static visuals, contributing in particu-
lar to expressive vocabulary development (Korat et al.,
2022a; Sun et al., 2019).

Digital features such as integrated supports, mul-
timodal elements, animations, zooming functions, and
interactive dictionaries can enhance the appeal of sto-
ries by making them more stimulating and engaging
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(Li & Bus, 2023). These features have been shown to
increase children’s attention, participation, enjoyment,
and active involvement in meaning-making processes
(Richter & Courage, 2017; Strouse & Ganea, 2017). At
the same time, children also report appreciating e-books
even in the absence of such enhancements (Son et al,,
2020; Richter & Courage, 2017). In particular, self-nar-
rated books with integrated read-aloud functions appear
especially attractive to young readers, supporting both
engagement and accessibility (Dore et al., 2018). Moreo-
ver, e-books that include exploratory or creative oppor-
tunities may foster intrinsic motivation, while personal-
ised and collaborative formats that support co-creation
between children and caregivers can further enhance
positive engagement with texts (Kucirkova, 2017b).

However, the benefits of multimedia are not guar-
anteed. Digital picture books often include rich multi-
media elements that attract attention and interest, yet
meta-analyses report only modest and inconsistent effects
on comprehension (Chuang & Jamiat, 2023; Savva et al.,
2022). Redundant or overly dense multimedia can dis-
tract children and undermine understanding (Bali et al.,
2023; Lopez-Escribano et al., 2021). When e-stories con-
tain too many features, managing them while following
the storyline can overload working memory and disrupt
comprehension (Altun, 2021; Ma et al., 2024). Excessive
multimedia density may also fragment narrative continu-
ity and create temporal mismatches that impede integra-
tion and memory. Animations, in particular, may intro-
duce an additional layer of problem-solving, challenging
preschoolers who are still developing the skills required
to integrate complex information (Liang et al., 2025).

Coherence is therefore crucial. Animations that are
aligned with narrative progression support processing
(Li et al., 2023; Miller-Brauers et al., 2020), whereas
decorative embellishments - the so-called «bells and
whistles» — can undermine comprehension (Bus et al.,
2015; Li & Bus, 2023). A recent meta-analysis on non-
independent readers showed that printed books outper-
formed minimally enhanced digital books in compre-
hension, whereas no differences emerged when digital
enrichments were coherent with the narrative (Furenes
et al., 2021).

Temporal synchronisation across modes is equally
important. According to the temporal contiguity princi-
ple, presenting verbal and visual information simultane-
ously supports meaning-making and reduces cognitive
load, while spatial contiguity recommends placing text
near the relevant image. When visuals and words appear
together, with text synchronised to audio narration,
children are better able to maintain focus and narrative
coherence (Long et al., 2018). Coordinating audio with
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Table 2. Multimedia design principles for children’s digital storybooks.

Category Design principle

References

Multimedia integration - .
meaning-making

Coherence load
Signaling Guide attention to relevant information
Spatial — temporal
contiguity

Semiotic orchestration Coordinate multiple modes without redundancy

Meaningful enrichment
content

Avoid redundancy N
animation

Integrate words, images, and narration to support

Remove non-essential elements that increase cognitive

Align text, images, and narration in space and time

Use animations, sounds, and music to clarify narrative

Avoid unnecessary overlap between text, audio, and

Fiorella & Mayer, 2022; Bus et al., 2020; Li & Bus, 2023

Bus et al., 2015; Sweller et al., 2019; Altun, 2021; Bali et
al., 2023; Son & Butcher, 2024

Christ et al., 2019; Yeari et al., 2024
Long et al., 2018; Liu et al., 2022

Kress, 2010; Kucirkova, 2017a

Bus & Anstadt, 2021; Li et al., 2023; Furenes et al., 2021;
Altun, 2024

Bus et al., 2015; Lépez-Escribano et al., 2021; Ma et al.,
2024; Sweller, 2020

visuals is essential for keeping attention aligned with
the unfolding story, a condition that appears more easily
achieved with automated than with user-controlled fea-
tures (Liu et al., 2022).

Audio elements such as sounds and music add a fur-
ther layer of complexity. When appropriately integrated,
they can enhance attention, convey emotional tone, and
foster empathic engagement (Altun, 2024). However,
they may also overload the auditory channel and hinder
language processing, particularly for younger children
and for those with language difficulties (Sari et al., 2019).

Despite these challenges, multimedia features can be
particularly supportive for children with limited back-
ground knowledge — a major predictor of comprehension
(Wexler, 2025). Picture books often contain vocabulary
and syntactic structures that go beyond everyday expo-
sure (Montag et al., 2015), and well-designed multimedia
can provide parallel nonverbal representations that help
children follow the storyline despite linguistic demands
(Bus et al., 2015).

Finally, the balance between multimedia and inter-
activity emerges as a critical design issue. E-books that
include multimedia elements such as audio, music, and
animations often outperform print books in terms of
vocabulary and comprehension, but this advantage tends
to disappear when interactive features are added. Children
understand stories better in multimedia-only e-books than
in hybrid versions that combine multimedia and interac-
tivity (Liang et al., 2025), underscoring the need for careful
calibration of design features (see Table 2).

3.2 Affordances of interactivity

Reading is inherently interactive, as readers actively
construct meaning through cognitive, emotional, senso-

ry, and embodied resources (Rosenblatt, 1978). However,
interactivity takes different forms in print and digital
narratives. Digital storybooks can extend engagement
through animations, sound effects, and features such
as audio narration, highlighting, hotspots, feedback,
and creative tools, potentially “bringing stories to life”
(Kucirkova & Flewitt, 2022). The extent to which these
affordances support narrative coherence and comprehen-
sion, however, varies widely?2.

Early generations of story apps often embedded
playful interactions weakly connected to the storyline,
frequently undermining literacy goals (Bus et al., 2021).
Although more recent designs increasingly prioritise
narrative-relevant interactivity, legacy features such as
hotspots remain widespread despite limited evidence of
effectiveness (Bus et al., 2025). Empirical findings there-
fore remain mixed. Some studies report benefits for com-
prehension and knowledge acquisition (Bali et al., 2023;
Son et al., 2020), and interactive apps may guide atten-
tion more effectively than static e-books or print texts
(Korat et al., 2022b; Sun et al., 2019). When carefully
designed, questions and hotspots can highlight essential
information, activate prior knowledge, scaffold inference
and provide clarification (Bus & Anstadt, 2021).

At the same time, these benefits are highly contin-
gent on design quality. Poorly aligned or excessive inter-
activity can distract from the storyline, increase cogni-
tive load, and impair comprehension and recall (Bus et

2 A well-known example illustrates this distinction. The Fantastic Fly-
ing Books of Mr. Morris Lessmore, though aesthetically sophisticated,
includes playful activities only loosely tied to the narrative, which can
divert attention from the story. In contrast, The Prank in the Forest inte-
grates coherent exploratory features — such as letting children insert
their own emotional selfies into the characters — making the story more
personally meaningful and reinforcing both immersion and the links
between text and images (see Vackova et al., 2023).



16

al., 2021; Furenes et al., 2021; Ma et al., 2024; Son &
Butcher, 2024). The type and function of interactivity
are therefore critical. Hotspots are beneficial only when
narratively coherent and explicitly tied to learning goals
(Christ et al., 2019; Li & Bus, 2023; Korat et al., 2022b),
while personalisation and well-aligned exploratory tools
may foster deeper engagement (Abdelhadi, 2020; Kucirk-
ova, 2017b). Unstructured interaction, by contrast, often
increases distraction.

Recent evidence clarifies this ambivalence by show-
ing that enjoyment mediates the relationship between
cognitive load and reading outcomes. Cai et al. (2024)
show that reading achievement is maximised when cog-
nitive load is perceived as manageable and optimally
challenging, whereas both overload and underload
reduce enjoyment and performance. Interactivity thus
supports comprehension only when cognitive demands
are balanced with narrative pleasure.

These dynamics are particularly consequential for
young children, whose attentional resources are limited.
Unaligned hotspots and game-like elements are especial-
ly disruptive when stories are unfamiliar (Furenes et al.,
2021; Long et al., 2018). A mismatch between narrative
content and interactivity elevates cognitive load, fragments
processing, and weakens encoding, retelling, and com-
prehension (Lim et al., 2021). Conversely, close alignment
between narrative and interaction lowers the cognitive cost
of shifting between modes (Chuang & Jamiat, 2023).

Accordingly, scholars stress the need to calibrate
interactivity to children’s developmental level and exper-
tise (Bali et al., 2023; Vackova et al., 2023). The exper-
tise-reversal principle shows that supports helpful for
novices may become redundant or counterproductive
for more advanced readers, as unnecessary guidance
increases cognitive load (Kalyuga, 2007). Interactiv-
ity should therefore offer appropriate “opportunities for
action” aligned with readers’ skills and competences
(Colombo & Landoni, 2014; see Table 3)°.

In recreational reading, optimal engagement occurs
when readers «lose themselves in a book», becoming
so absorbed that time fades from awareness (Green,
2021). This experience closely resembles the concept of
flow* (Csikszentmihalyi, 2008) and overlaps with relat-

* A recent study on beginning readers found that comprehension of nar-
rative and informational texts was higher in digital reading and among
children with stronger word-reading skills. Comprehension was lower
for less skilled readers in the digital condition but became compara-
ble across digital and print formats as word-reading ability increased;
children with more advanced decoding skills showed no disadvantage
when reading on screen rather than on paper (Florit et al., 2023).

*Flow is a mental state of deep enjoyment and intense involvement in
an activity, during which most attentional resources are focused on its
execution. It is marked by total immersion, heightened concentration,
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ed constructs such as «narrative absorption», «narra-
tive immersion», «narrative presence», and «narrative
transportation» (Hakemulder et al., 2017). Flow not
only enhances reading pleasure but also supports pres-
ence, identification, suspense, cognitive involvement,
and comprehension (Thissen et al., 2021). In digital
storybooks, read-aloud narration and well-integrated
multimedia features may further increase transpor-
tation and help children regulate pacing in line with
their processing speed (Bus & Anstadt, 2021; Colombo
& Landoni, 2014).

Narrative engagement depends on emotional immer-
sion, aesthetic appreciation, and empathic alignment
with characters through identification and perspective-
taking (Busselle & Bilandzic, 2009; Mar & Oatley, 2008).
According to Busselle and Bilandzic, immersion relies
on mental simulation of narrative events and collapses
when inconsistencies or violations of the fictional world’s
logic disrupt this process. Interactive stories should
therefore avoid elements that conflict with narrative
coherence or users’ world knowledge.

Unlike multimedia elements synchronised with
narrative progression, interactive functions are user-
controlled and may diverge from the storyline, increas-
ing cognitive load. Interactive narratives must there-
fore negotiate the “narrative paradox” between autho-
rial control and user agency. While agency can enhance
engagement, excessive or poorly structured control may
undermine coherence and immersion: unpredictable
navigation, frequent task-switching, and even narrative-
relevant prompts can interrupt cognitive flow (Bus et al.,
2021; Bus et al., 2025). By contrast, accessible interfaces,
narrative-driven interaction, and segmented, learner-
controlled pacing support both comprehension and
immersion, in line with the segmenting principle (Bus &
Anstadt, 2021).

3.3 Affordances of the medium

Recent syntheses comparing print and digital read-
ing show that the medium can influence comprehension
and consistently report a «screen inferiority effect» for
complex informational texts: under comparable condi-
tions, comprehension is typically higher on paper. This
pattern emerges across ages, educational levels, and lan-
guages, and is particularly pronounced among novice

a sense of control, reduced self-awareness, and an altered perception of
time. Flow arises when challenge and skill are balanced, goals are clear,
feedback is immediate, and the activity is autotelic-intrinsically reward-
ing and able to sustain internal motivation.
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Table 3. Interactivity design principles for children’s digital storybooks.

Category Design principle

References

Meaningful interaction . . . .
& direct attention to key information

Narrative congruence . .
& with the storyline

Scaffolding - Provide contextual guidance, activate prior knowledge,

clarification and offer clarifying information

Developmental Adjust the amount and type of interactivity to children’s

calibration attentional and cognitive capacities

Fl Maintain smooth pacing, minimise task switching, and
ow support

avoid interruptions that break immersion

User control load

Use interactions that enhance comprehension and

Ensure hotspots, animations, and prompts align strictly

Allow children to regulate pacing to reduce cognitive

Kucirkova, 2018; Vackova et al., 2023; Bus et al., 2015
Bus et al., 2025; Lim et al., 2021; Christ et al., 2019

Bus & Anstadt, 2021; Revelle et al., 2019

Bali et al., 2023; Furenes et al., 2021; Chuang & Jamiat,
2023

Bus et al., 2020, 2025; Thissen et al., 2021

Colombo & Landoni, 2014; Vackova et al., 2023; Son et
al., 2020

readers, in time-limited tasks, and especially for exposi-
tory texts (see Nardi, 2026).

This print advantage, however, does not extend to
narrative texts. Studies generally report no disadvantage
for narrative comprehension in digital formats (Del-
gado & Salmerdn, 2021; Schwabe et al., 2022). Narra-
tives appear to mitigate many of the typical drawbacks
associated with screen reading because they provide set-
ting, plot, thematic continuity, and emotional structure,
resulting in greater cohesion, concreteness, and lower
cognitive demands (Mar et al., 2021). Evidence suggests
that narrative structure constitutes a particularly effec-
tive format for human information processing: informa-
tion embedded in stories is remembered more accurately
and for longer periods (Lee et al., 2020). In narratives, a
greater number of connective markers and stronger tem-
poral cohesion, along with their emotional dimension,
foster deeper engagement and more accurate informa-
tion processing (Hamedi et al., 2020). By contrast, infor-
mational texts rely more heavily on specialised vocabu-
lary, abstraction, and prior knowledge, making them
cognitively demanding (Hebert et al., 2016; Lorch, 2017).

These genre differences help explain why narrative
reading often yields higher comprehension than exposi-
tory reading (Mar et al., 2021). From a cognitive and
experiential perspective, narratives tend to activate an
“aesthetic” mode of reading rather than the “efferent”
mode typical of informational texts (Rosenblatt, 1978).
Narrative comprehension involves tracking plot devel-
opment, identifying characters, generating inferences,
and integrating information across the story. Meaning
emerges through an active, constructive process shaped
by the interaction between text, reader, context, and
medium. A sufficient degree of narrativity supports flu-
ent comprehension, facilitates transportation into the
story world, and elicits emotional responses that pro-

mote deeper engagement and more elaborative process-
ing (Hamedi et al., 2020). Immersion, in turn, reduces
awareness of the reading medium and encourages a con-
tent-focused reading mode, helping to explain why nar-
ratives are less sensitive to medium effects (Schwabe et
al,, 2021).

At the same time, this immersive potential is also
what digital technologies are most likely to disrupt. Nar-
rative immersion typically entails a temporary suspen-
sion of awareness of both the external world and the
material support of reading (Mangen & Kuiken, 2014).
Screen-based reading, by contrast, may promote a form
of “distracted immersivity”, whereby interaction with the
device repeatedly interrupts narrative flow and increas-
es awareness of the medium itself. This effect is further
amplified in mobile reading contexts, where reading
often takes place on the move and in short, fragment-
ed sessions, undermining the continuity of the narra-
tive experience (Kuzmicova et al., 2020). In such cases,
readers may “use” books rather than read them (Baron,
2021), and “lose themselves in the device” rather than
in the narrative. Research suggests that rich interfaces
do not necessarily enhance engagement; rather, reduced
and well-regulated interaction can better support narra-
tive transportation (Mangen & Kuiken, 2014). Effective
digital design must therefore balance engagement and
unobtrusiveness, allowing for limited, manageable dis-
tractions from which readers can easily re-enter the nar-
rative flow (see Table 4).

Despite these challenges, research on e-books and
narrative skill development generally reports posi-
tive effects (Furenes et al., 2021). Recent syntheses
even point to a moderate digital advantage, though
outcomes vary as a function of design quality, type of
multimedia enhancement, and children’s prior skills
and experience with digital devices (Liang et al., 2025).
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Table 4. Medium-related design principles for digital storybook reading.

Category Design principle

References

Screen vs. paper

Cognitive load o .
& overload, especially in informational texts.

Genre effect

Immersion - absorption

Interface transparency

Attentional focus

Reader-device relation

Consider reduced tactile and spatial cues when reading on
screens, which may affect orientation and absorption.
Minimise visual and interactive complexity to avoid

Support uninterrupted immersion by limiting distractions
that pull attention toward the device rather than the story.

Reduce commands, menus, and interactive prompts that
fragment attention and weaken narrative engagement.
Design to reduce “distracted immersion,” helping readers
stay with the story rather than with the device.

Mangen & Kuiken, 2014; Baron, 2021

Furenes et al., 2021; Schwabe et al., 2022

Use narrative structure to compensate for digital constraints, Delgado & Salmerdn, 2021; Schwabe et al., 2021;
as narrative cohesion supports comprehension on screens.

Mar et al., 2021

Mangen & Kuiken, 2014; Kuzmicovd et al., 2020

Ensure the interface remains unobtrusive, avoiding excessive Baron, 2021; Bus et al., 2021; Mangen & Kuiken,
features that disrupt focus and narrative flow.

2014

Schwabe et al., 2022; Ma et al., 2024; Bus et al.,
2020

Baron, 2021; Kuzmicova et al., 2020

While much of the literature has focused on cognitive
outcomes, experiential dimensions such as emotional
involvement and social engagement have only recently
received systematic attention (Schwabe et al., 2021).
Reviews that include these dimensions confirm that
reading narratives on screen does not impair compre-
hension relative to print, highlighting the importance
of genre and design in shaping digital reading experi-
ences (Schwabe et al., 2022).

3.4 Affordances of the reading situation

For young children, reading typically takes place
either as an adult-mediated activity or as explorato-
ry, self-directed engagement, and both forms are now
increasingly enacted in digital contexts (Kim & Has-
singer-Das, 2019). Children may independently access
narrated e-books, while shared print-reading practices
are progressively migrating to electronic books enriched
with touch-activated feedback (Nardi, 2016). Despite
these shifts, shared reading with caregivers remains one
of the most effective strategies for fostering emergent lit-
eracy and is associated with well-documented long-term
developmental benefits (Noble et al., 2019).

A robust body of experimental research shows that
caregiver—child interaction during reading is a key deter-
minant of learning outcomes. Caregivers employ a range
of strategies — including reading verbatim, expanding
or personalising the text, and inventing storylines —
and dialogic reading practices actively guide children’s
meaning-making. Through communicative attunement
and sustained shared thinking, adults modulate gestures,
tone, and language in response to children’s cues. Ques-
tions, comments, and references to text and images draw

attention to salient information, clarify challenging pas-
sages, and connect narrative events to prior knowledge,
thereby supporting comprehension, attention, and infer-
ential skills (Miiller-Brauers et al., 2020).

E-books can partially extend this scaffolding. Mul-
timedia features may function as «electronic scaf-
folds» (McKenna, 1998), facilitating comprehension and
vocabulary even in the absence of an adult (Furenes et
al., 2021). In this sense, digital devices can act as media-
tional tools when interactions remain within the child’s
zone of proximal development and are responsive to
the child’s cues (Vygotskij, 1978). Some e-books include
read-to-me functions that allow independent access
(Dore et al., 2018), while others rely on parental media-
tion or hybrid narration. Self-directed reading gives
children control over pacing, whereas system-controlled
narration proceeds automatically. Certain digital books
attempt to simulate dialogic dynamics through paraso-
cial interactions with on-screen characters (Vackova et
al., 2023), and interactive questions placed at key nar-
rative points can emulate adult mediation and directly
engage children (Revelle et al., 2019).

Evidence suggests that the most effective digital
books integrate interactivity seamlessly with the narra-
tive. Meta-analytic findings show that interactive affor-
dances can enhance comprehension in ways comparable
to adult scaffolding (Bus et al., 2015; see Table 5)). Some
books incorporate interaction “blocks” that require chil-
dren to perform the same action as the protagonist for
the story to continue, improving comprehension and
memory (Bus & Anstadt, 2021; Son et al., 2020). Mirror-
ing characters’ actions may also foster perspective-taking
and identification, further supporting narrative engage-
ment (Bus et al., 2021; Zhao & Unsworth, 2017).
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Table 5. Reading situation design principles for shared and independent digital storybook reading.

Category Design principle

References

Shared reading

Scaffolding prompts that guide comprehension.

Electronic scaffolds

Independent access . ;
P me functions or user-controlled pacing.

Dialogic dynamics emulate adult guidance.
Narrative-aligned

interactivity deepen comprehension.

Embodied engagement support identification and memory.
Hybrid adult-ebook

mediation .
processing

Support adult-child meaning-making through
dialogue, questions, and references to text and images.
Provide explanatory feedback, clarifications, and

Use multimedia features (e.g., narration, highlighting)
as supports when adult mediation is limited.

Allow children to read autonomously through read-to-
Use embedded questions or parasocial interactions to
Integrate interactions that advance the storyline and

Encourage actions that mirror characters’ behaviour to

Combine adult mediation with digital affordances
to enhance comprehension, dialogue, and narrative

Noble et al., 2019; Strouse & Ganea, 2017

Furenes et al., 2021; Dore et al., 2018

McKenna, 1998; Furenes et al., 2021; Bus et al., 2015
Dore et al., 2018; Xu et al., 2022

Vackova et al., 2023; Revelle et al., 2019; Xu et al., 2022

Bus et al., 2025; Bus et al., 2015; Lim et al., 2021

Bus & Anstadt, 2021; Son et al., 2020; Bus et al., 2021;
Zhao & Unsworth, 2017; Gallese & Morelli, 2024

Nardi, 2016; Egert et al., 2022; Savva et al., 2022;
Chuang & Jamiat, 2023

Reading aloud is inherently multisensory. In shared
print reading, adults combine words and images with
intonation, vocal effects, gestures, and embodied actions,
such as knocking on the table to mimic a door or hum-
ming a fanfare. These interactions reinforce comprehen-
sion by engaging auditory, visual, and bodily modalities.
Print books are typically used for social and relational
purposes, fostering dialogue, shared attention, and rich
communicative exchanges. By contrast, e-books are
more often used primarily as entertainment tools, a pat-
tern associated with fewer communicative interactions
and reduced relational warmth and affective attunement
(Yuill & Martin, 2016). Studies consistently show that
print books elicit richer and more frequent adult-child
dialogue than digital books (Strouse & Ganea, 2017;
Munzer et al., 2019). During e-book reading, the adult’s
role often diminishes (Lépez-Escribano et al., 2021),
and comprehension support and dialogic exchanges
become less frequent. Adults reading print books more
often adopt meaning-oriented strategies, whereas digital
reading prompts procedural comments such as «click
here» or «turn the page» (Munzer et al., 2019). Highly
enhanced e-books — especially those with features unre-
lated to the narrative — further reduce story-related talk
and increase device-focused comments, leading to lower
engagement and weaker comprehension (Nardi, 2016;
Munzer et al., 2019).

Overall, evidence indicates that adult-supported
e-book reading offers more benefits than independ-
ent use. The combination of adult mediation and digi-
tal affordances constitutes a particularly powerful asset
(Egert et al., 2022; Korat et al., 2022a; Zhao & Uns-

worth, 2017). The «e-book-plus-adult» configuration
appears especially advantageous (Nardi, 2016), and
recent meta-analytic evidence confirms that benefits
increase when adults actively mediate interactive fea-
tures (Chuang & Jamiat, 2023). In some cases, adult-
supported digital reading even surpasses adult-support-
ed print reading in its effects on comprehension (Savva
et al., 2022).

Parental mediation is therefore decisive for sup-
porting children’s comprehension during e-book read-
ing. When adults accompany digital reading with
explanations, questions, and comments, children show
improved understanding of plot structure, better inte-
gration of text and images, and more advanced inter-
pretive strategies (Dore et al., 2018; Strouse et al., 2023).
Well-designed hotspots can promote joint attention,
highlight central themes, and encourage discussion,
whereas poorly aligned ones risk diverting attention
toward peripheral elements (Abdelhadi, 2020). Embed-
ded questions should guide interpretation and prompt
reflection, and immediate feedback should signal that
the child’s input has narrative consequences. When
advanced e-book features are well designed, coherently
integrated with the narrative, and aligned with instruc-
tional goals, they can support emotional and cognitive
engagement at levels comparable to shared print read-
ing and facilitate text comprehension (Clinton-Lisell et
al., 2024). Ultimately, digital books that provide clear
visual cues and narrative-aligned interactivity can sus-
tain high-quality shared reading and dialogic exchanges
comparable to those elicited by print (Liang et al., 2025;
Strouse et al., 2023).
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4. DISCUSSION

The narrative experience offered by children’s digi-
tal books is not a by-product of technology but the out-
come of deliberate design decisions. Choices such as the
pacing of animations or the placement of hotspots shape
how children construct meaning, sustain attention, and
experience immersion. Multimedia and interactivity can
enrich storytelling only when they are narratively coher-
ent; otherwise, they risk disrupting comprehension and
engagement. Accordingly, learning outcomes depend less
on the mere presence of enhancements than on their
quality and alignment with principles from multimedia
learning, dual coding, and cognitive load theory (Bus et
al., 2020; Mayer, 2021; Chuang & Jamiat, 2023).

Across studies, a recurring finding is that “more” is
not necessarily “better.” A higher number of animations
does not automatically improve comprehension or enjoy-
ment. Evidence instead supports a calibrated approach
in which a limited set of narratively relevant animations
highlights key story events and is adjusted to text com-
plexity and readers’ skill levels; excessive or decorative
animation can fragment attention and increase cogni-
tive load, especially in more complex narratives (Son &
Butcher, 2024). In this sense, effectiveness lies in narra-
tive function rather than multimedia density.

More broadly, the literature converges on a core
principle: e-books work best when narrative content,
multimedia, and interactivity are integrated as a sin-
gle coherent system (Bus et al.,, 2015; Chuang & Jamiat,
2023; Liang et al., 2025). Interactivity is most support-
ive when it scaffolds inference-making and narrative
processing rather than operating as a parallel activ-
ity (Kucirkova, 2018). Likewise, multimedia features
are beneficial when they function as embedded sup-
ports — narratively relevant illustrations, animations,
sound effects, and music; temporal alignment between
text, audio, and images; and restrictions of animation
to essential story elements (Mayer, 2021; Long et al,
2018; Bus & Anstadt, 2021; Li et al., 2023). Conversely,
seductive details, irrelevant visuals, incongruent audio,
or mismatched emotional tone undermine comprehen-
sion by increasing extraneous load and breaking immer-
sion (Schwabe et al., 2021, 2022; Chuang & Jamiat,
2023). Designers therefore need to evaluate whether each
interactive element genuinely advances narrative under-
standing or primarily introduces extraneous stimulation
(Liang et al., 2025).

Narrative coherence also depends on structural and
interface choices. Story progression should remain pre-
dominantly linear and segmentable, with features that
support event tracking and allow children to regulate
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pacing (Chuang & Jamiat, 2023). Motivational elements
appear most effective when they reinforce story engage-
ment rather than compete with it through game-like
mechanics (Mangen & Kuiken, 2014). From this perspec-
tive, the goal is to support flow and sustained narrative
absorption, minimising task switching and interruptions
that pull attention away from the story world (Colombo
& Landoni, 2014; Thissen et al., 2021).

Taken together, available evidence suggests that digi-
tal reading does not disadvantage narrative comprehen-
sion and, when enhancements are carefully calibrated,
may even support it. High-quality digital books combine
narrative and educational value, meaningful multimo-
dality, well-regulated interactivity, and targeted person-
alisation, avoiding one-size-fits-all solutions (Kucirkova,
2018; Vackova et al., 2023). Concrete design features
illustrate how this can be achieved: dictionary tools are
most effective when brief, visually linked, and embed-
ded without interrupting narrative flow (Furenes et al.,
2021); hotspots follow the same logic, hindering compre-
hension when irrelevant but supporting learning when
they direct attention to key events or vocabulary (Christ
et al., 2019; Lim et al.,, 2021; Bus et al., 2025). By con-
trast, games and non-narrative interactivity often reduce
comprehension by inducing task switching and should
be included only when narratively justified (Bus et al.,
2021; Furenes et al., 2021; Ma et al., 2024; Son & Butch-
er, 2024). Interface design should therefore be treated
as an integral part of the narrative experience: visually
appealing, but unobtrusive and oriented toward immer-
sion rather than distraction.

For these reasons, developing high-quality digi-
tal books benefits from collaboration among design-
ers, child-development specialists, and digital literacy
experts, and from interdisciplinary exchange across cog-
nitive science, pedagogy, and media studies (Dore et al.,
2018; Meyer et al., 2021; Egert et al., 2022; Kucirkova
& Kimmerling-Meibauer, 2021). Moving beyond com-
mercial strategies that prioritise attention-grabbing fea-
tures, evidence-based design remains essential to ensure
that digital storybooks offer narrative experiences that
are inclusive, coherent, and educationally meaningful
(Kucirkova, 2018).

5. LIMITATIONS AND FUTURE DIRECTIONS

This review has some limitations. First, because of
the heterogeneity of digital formats, study designs, and
outcome measures, it was conceived as a qualitative syn-
thesis rather than as a statistical meta-analysis. The con-
clusions should therefore be read as evidence-informed
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patterns rather than as effect-size estimates. Second, key
constructs such as interactivity, engagement, and nar-
rative comprehension are not operationalised consist-
ently across studies, which limits direct comparability.
The design principles proposed here should therefore be
understood as empirically grounded guidelines rather
than universally generalisable prescriptions.

These limitations also indicate directions for future
research. As previously argued (Bus et al., 2025), studies
should move beyond treating digital books as a homo-
geneous category and examine more closely the specific
functionalities and design configurations that distin-
guish them. Research should also extend beyond cogni-
tive outcomes to address experiential dimensions more
systematically, including affective involvement, social
interaction, and children’s sense of narrative agency
(Schwabe et al., 2021). In this respect, recent develop-
ments in artificial intelligence open new possibilities
for adaptive scaffolding through personalised prompts,
explanations, tutoring, and narrative extensions tailored
to children’s age and interests, while conversational
agents may support dialogic reading by fostering infer-
ence-making and reflective engagement in ways compa-
rable to adult mediation (Chen et al., 2025; Ratner et al.,
2025). Future studies should therefore examine how Al-
driven personalisation can be integrated into narrative
apps in ethically and pedagogically sound ways, while
preserving the integrity of the storytelling experience.

6. CONCLUSION

This article concludes that children’s digital story-
books can support reading for pleasure only when nar-
rative design is addressed as a pedagogical and experien-
tial issue rather than as a technological enhancement in
itself. Across cognitive load theory, dual coding, multi-
media learning, and cognitive-affective perspectives, the
evidence converges on a clear principle: comprehension,
motivation, and immersion depend primarily on the
narrative coherence and functional integration of mul-
timedia features, not on their quantity. Digital elements
are effective when they act as embedded supports for
meaning-making, but they undermine narrative experi-
ence when they introduce competing sources of stimu-
lation that fragment attention and disrupt flow. The
review further indicates that medium effects are strongly
genre-dependent. While complex informational texts are
more susceptible to screen-related disadvantages, narra-
tive texts are comparatively resilient, as narrative struc-
ture provides emotional engagement, cohesion, and a
cognitively efficient format for processing and memory.

However, this resilience is fragile and can be compro-
mised by poorly regulated interactivity, non-linear navi-
gation, or interfaces that foreground the device over the
story. Finally, the findings underscore that reading out-
comes are shaped not only by interface design but also
by reading context: shared reading remains central to
emergent literacy, and adult mediation plays a critical
role in amplifying the benefits of digital affordances,
particularly when adults scaffold children’s engagement
with interactive features.
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