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Introduction

When first introduced about 30 years ago, digital picture storybooks seemed 
so promising. Stories enlivened with animations, music, and sounds seemed 
to be an exciting development that opened up new possibilities for actively 
engaging children with stories. Digital storybooks, however, have yet to real-
ize their promise, although the ubiquity of digital media virtually guarantees 
their growing presence in early childhood. This confronts us with a pressing 
question: Which digital book format immerses children in stories and benefits 
not only children’s meaning-making of narratives but also their sheer enjoy-
ment of literature?

In this chapter, we address this question by sorting out the interactive 
affordances of digital book reading. We first look at interactivity in early first-
generation digital books in which digital enhancements were enjoyable, but 
additions often missed the mark of supporting children’s comprehension of 
the story. We then describe some theoretical drivers of interactivity that may 
help explicate the greater efficacy of some techniques over others. Building 
on this work, we explore efforts to improve and advance interactive designs 
in digital storybooks that increase engagement and deepen children’s early 
literacy and literary experiences. We close the chapter with a long view of the 
potential benefits of digital books in children’s literacy development and a 
call for collaboration that will bring together book app creators/authors and 
researchers to build a stronger knowledge base around digital books in early 
childhood.

One aside before we start: Digital books are indeed new, innovative books. 
Hence, as has become current practice, it is risky to simply migrate or recycle 
paper books to interactive app formats – an effort akin to the horse designed by a 
committee that turns out to be a camel. Linda Labbo (personal communication) 
compares the new books with kitchen machines – shapeshifters that can slice, 
dice, or mash. Thus, there are a variety of possibilities that make the outcome 
uncertain and sometimes unrecognizable as a narrative experience.

Chapter 1

Promising interactive functions 
in digital storybooks for young 
children

Adriana G. Bus, Kathleen Roskos,  
and Karen Burstein



8 A. G. Bus, K. Roskos, and K. Burstein

Digital storybooks version 2.0

Interactivity in first-generation digital books

Early digital storybook designs were often additive, the objective being to add 
technology to the paper book, mostly by including user-activated visual and sound 
effects as mechanisms for engaging children. The user taps an object, animal, or 
person to elicit a sound (e.g., snore, laugh, scratch) or perform an action (e.g., 
fall, jump, laugh). In many cases, this interaction had no relevance to the story, 
except that it allowed the children to “interact” with the illustration (Zhao & 
Unsworth, 2017). In brief, the design goal was to include interactive functions 
that invite the child to explore these mechanisms as objects in the book. How-
ever, the risk is that performing these actions will lead to less exploration of nar-
rative meanings. Those with computer expertise had a heavy hand in the early 
designs of these books, evidenced by their (naïve) belief that by making reading 
sessions more interactive, children would be more motivated – an assumption 
that probably guided their choices of which technology to add to books. First-
generation digital storybooks such as Just Grandma and Me (Mayer, 1983) and 
P. B. Bear’s Birthday Party (Davis, 1994) are examples of this design approach. 
In Just Grandma and Me, the successive screens present the same defining fea-
tures of paper picture books: on each screen, a section of text and an illustration. 
When opening a new screen, the text is read aloud automatically, and story events 
explained in the narration are animated. However, this does not occur simultane-
ously. After the oral narration finishes, we see what the narration explained – for 
instance, a boy building a sandcastle and a big wave destroying the castle. After 
the oral rendition and animation, the user can activate ten or more hotspots in 
the frozen screen and elicit visual and/or sound effects, almost all incongruent 
with the storyline: a blob in the sand turning into a fountain; a little beetle hur-
rying away through the sand; a prehistoric spear thrower in bearskin running by.

Although such interactive enhancements are designed to be motivating (Ricci 
& Beal, 2002), adding these to a multimedia presentation may distract children 
from the storyline and diminish meaning-making. Albeit novel and exciting, 
irrelevant information quickly overloads the human capacity to learn (Renninger, 
1992). Outcomes of studies testing the effects of these early digital book designs 
on children’s narrative comprehension were indeed generally negative. Labbo and 
Kuhn’s (2000) case study of Arthur’s Teacher Trouble (Brown, 1994) concluded 
that children trying to integrate all available information in the narration – hence, 
also the incoherent gimmicks – fail to make meaning of the story. For example, 
they do not succeed in integrating the prehistoric spear thrower into the story of 
Little Critter on the beach with his grandma. Furthermore, quantitative studies 
support the adverse effects of cognitive overload on comprehension. Instead of 
immersing young children in stories, the designs seem to distract them from the 
storyline and result in lower scores on comprehension (Parish-Morris, Maha-
jan, Hirsh-Pasek, Golinkoff, & Collins, 2013). Bus, Sarı, and Takacs (2019) 
concluded that activating many hotspots unrelated to the storyline distorted 



Promising functions in digital storybooks 9

meaning-making. Focusing on the number of pages on which the story that the 
child retold was similar to the original story, children’s score decreased by more 
than 25% when unrelated hotspots were added to the storyline. A meta-analysis 
of these and other early studies reaffirmed the design pitfalls of digital additions 
that introduce extraneous information. Nonetheless, there were not enough 
studies to make a clear-cut distinction between problematic and possibly promis-
ing interactivity in stories (Takacs, Swart, & Bus, 2015).

In brief, research on first-generation digital books yielded some valuable insights 
into the design of interactivity in digital storybooks. The interactions that digital 
books afford can work for or against story comprehension as a cornerstone of early 
literacy. Realizing the digital promise in New Age storybooks therefore requires 
a more fine-grained analysis of digital additions that promote literate thinking in 
storybook reading. A closer inspection of what works and why it works will allow 
us to identify which digital storytelling techniques support the design and devel-
opment of quality digital storybooks in early childhood literature.

Theory and principles of interactivity in 2.0 digital books

Multimedia learning theories

Second-generation (version 2.0) digital books shift the design focus to digital 
additions with potential for supporting young children’s narrative comprehen-
sion skills (Bus, Takacs, & Kegel, 2015; Bus et al., 2019; Korat & Shamir, 2008; 
Parish-Morris et al., 2013; Roskos, Brueck, & Lenhart, 2017; Roskos, Brueck, & 
Widman, 2009). We refer to these broadly as digital storytelling techniques that 
may include adding materials such as a dictionary, embedding motion and cam-
era movements in illustrations, adding music and sounds, or asking story-related 
questions. In our own research, we aim to develop interactive 2.0 designs that are 
more explicitly theory-driven than first-generation digital books (see Figure 1.1 
for an overview of the theoretical cornerstones essential to version 2.0 designs).

Theories

Active processing

Limited capacity

Distance theory

Didactic conclusions: design principles
Coherence

Redundancy

Reader control

Embodied actions

Exemplary design features
Stops at cliffhangers Caries out the same actions as 

the story character

Figure 1.1 Theoretical cornerstones, didactic conclusions, and exemplary design features
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Grounded in assumptions that underlie theories of multimedia learning 
(Mayer, 2009), the following theories are particularly relevant:

Active processing: Humans are not passive processors who seek to add as 
much information as possible to memory (Mayer, 2005a). They are active 
processors who seek to make sense of new information. This typically 
includes paying attention, selecting from all incoming information, and 
integrating information with their prior knowledge (Gopnik & Meltzoff, 
1997). The child applies cognitive processes to incoming narrative and 
other information to make sense of the storyline (Glenberg, Gutierrez, 
Levin, Japuntich, & Kaschak, 2004). We do not want children to lean 
back and listen; we want them to actively make attempts to interpret the 
presented information – the main reason to add interactive functions. 
Interactivity is a strength of digital media that, if intertwined with a narra-
tive, may be a strong tool to promote effective problem solving.

Capacity theory: However, the interactive embedded content may come at 
a cost for performance. Because the human information processing system 
has a limited capacity, distributing cognitive resources across both the nar-
rative and the embedded content may be problematic. A person’s ability 
to process both simultaneously depends on how much capacity separate 
sources require. Adverse outcomes may result from limited resources being 
available for processing both narrative and embedded content (Kahneman, 
1973). When the embedded content is tangential to the narrative, the 
two parallel processes of comprehension compete for limited resources in 
working memory. The result may be that the narrative cannot be processed 
as deeply as it might otherwise be, and that children may attend to only 
part of it, thus potentially distorting understanding of the narrative con-
tent and resulting in less detailed representations (Yokota & Teale, 2014).

Distance theory: However, outcomes may be different when interactive 
functions are intertwined with the narrative. By studying educational tele-
vision content, Fisch (2000) introduced the idea that distance between 
the narrative and embedded content will contribute to clear-cut distinc-
tions between problematic and promising embedded content, suggesting 
that if the distance between the narrative and the embedded content in 
digital books is small, these elements can complement one another rather 
than compete for resources, thereby functioning to increase meaning-
making of the narrative.

Dos and don’ts of interactive quality design

Version 2.0 books may draw on several design principles derived from the 
assumptions underlying theories of multimedia learning in order to achieve 
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beneficial interactivity. In the following sections, we briefly describe four prin-
ciples that seem particularly important for interactive digital books. The dos and 
don’ts of digital storytelling techniques are intended to support children’s active 
engagement in digital books and meaning-making. Previous publications (e.g., 
Bus et al., 2015; Sarı, Asûde Başal, Takacs, & Bus, 2019) describe the temporal 
contiguity and modality principles. Both are demonstrably relevant for digitizing 
picture storybooks but are not related to this chapter with its focus on interactive 
functions.

Coherence principle: It is important that children are involved only in the 
interactive functions striking the very core of the narrative, and that we 
bypass interactive functions related only to story themes that would risk 
introducing extraneous material that might distract children from the 
storyline. For instance, we may expect adverse effects on story compre-
hension when an on-demand dictionary provides word definitions. How-
ever useful word definitions may be for vocabulary learning, cognitive 
load theory warrants concern when embedding dictionaries in narratives 
because additional processing may reduce the amount of attention avail-
able for understanding narrative content. Processing word definitions 
reduces the available resources in working memory for processing the 
narrative, thereby raising the risk that children will not understand the 
story or miss important details. Only when interactive functions highlight 
the organization of the narrative do we expect children to comprehend 
narratives better.

Redundancy principle: It might be tempting to add interactive functions 
that are core to the storyline but do not add much to the process of 
meaning-making. Mayer’s (2005b) redundancy principle predicts that 
children comprehend more from a nonredundant story because the addi-
tion of redundant information requires additional extraneous processing. 
For instance, Mayer (2005b) found that people learn more deeply from 
graphics and narration than from graphics, narration, and on-screen text. 
Digital books may include reader-activated effects that are related to the 
narrative but do not add new information. For instance, in a story about 
balloons, the child can click on the balloons to see them rise. Assuming 
that young children are familiar with balloons, such interactive functions 
do not add to the static picture. Hence, they are redundant, and may 
unnecessarily tax the meaning-making system, easily resulting in cogni-
tive overload.

Reader-control principle: To promote attention, select from all incom-
ing information, and integrate information with prior knowledge, it 
may be supportive for multimedia material to be presented in seg-
ments over which the learner has control. Presenting the story as a 
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continuous flow of information (Mayer, 2009) may not elicit active 
processing of the material. A simple way to enable control is to ensure 
that new information (e.g., a new illustration or a camera movement 
within an illustration) does not appear automatically, but only after the 
user activates it. Figure 1.2, for example, presents three screenshots 
from an interactive digital book. Each time the camera moves and 
a new perspective appears within the same illustration, the narrative 
stops and an action by the reader (child or adult) is required to con-
tinue the story. Readers can indicate whether or not they have inte-
grated all incoming information and are ready for a new segment of 
information. The intuitive appeal of reader control is that readers have 
the opportunity to adapt the story to their own (processing) speed to 
an even greater extent than that possible with traditional paper books 
(Lawless & Brown, 1997). The hypothesis is that reader control is 
an important principle: when children have more control over story 
processing, this may promote paying attention, organizing new infor-
mation, and integrating new information into story comprehension 
(Gopnik & Meltzoff, 1997).

Figure 1.2  Screenshots demonstrating the stops on one of the screens in a story called 
Lightning

Source: Permission granted by Het Woeste Woud, NL
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Figure 1.2 (Continued)
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Embodied actions principle: Several developers and researchers have sug-
gested that one promising form of interaction may be embodied action. 
Such action places the viewer/reader in a position to physically engage 
in an action similar to that of a character on the screen (Kucirkova, 2019; 
Mangen, Hoel, & Moser, 2018). Version 2.0 books provide opportuni-
ties for users to interact physically with the story’s characters (Zhao & 
Unsworth, 2017). They may position readers within digital storylines, 
thus rendering the dimensions of stories more explicit and salient. The 
hypothesis is that this virtual as-if mode of experience will amplify empa-
thy by aligning the reader with the actions of the character (Kucirkova, 
2019). Sargeant (2015), for instance, developed the app How Far is 
Up? in which children can move a toy rocket around a scene by tilting 
the device or by dragging a finger across the screen. She assumes that 
users experience the bodily feeling of moving an object in fictional space, 
which may enable them to empathize more with the story characters. 
Such interactive functions may afford the experience of perceiving the 
world from the perspective of the story character, thus deepening com-
prehension of the storyline (Mangen et al., 2018). Empirical evidence 
from studies of story enactment corroborates the potential cognitive 
and emotional benefits of assuming an as-if stance in narrative compre-
hension in terms of understanding literary elements such as character 
motivation and feelings (see, e.g., Lillard et al., 2013; Nicolopoulou, 
Schnabel Cortina, Ilgaz, Brockmeyer Cates, & de Sá, 2015). Research 
on the effects of this design principle on literary understanding is very 
new. As a result, it is open to prototype design, to testing the effects on 
understanding character actions, and to developing an empathetic stance 
in young children.

Recent research on 2.0 designs

Several studies have tested digital book designs by contrasting versions with 
and without specific user-activated interactivity features such as a dictionary or 
questions. A recent content analysis of commercially available storybook apps 
examined how the user-activated effects are intertwined with the storyline 
(Korat & Falk, 2017). A similar content analysis carried out ten years earlier 
confirmed that storybook CD-ROMs are usually overloaded with reader-
activated animations or sounds that are, at best, peripheral to the storyline but 
are mostly not related to the story (e.g., a tea towel turning into a dove; a fast-
growing flower making music). Korat and Falk’s recent update that analyzed 
randomly selected storybook apps revealed similar findings: Reader-activated 
animations and sounds are still dominant in storybook apps, but nowadays, 
they are aligned more coherently with the narrative themes than before. None-
theless, interactive functions are not integrated successfully with the narrative 
storyline.
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To date, a robust body of studies has shed light on digital affordances, as seen in 
v2.0 designs that make the digital promise clearer and more attainable. In general, 
they suggest that interactive functions make digital books more engaging than 
books without these features (e.g., Richter & Courage, 2017; Strouse & Ganea, 
2017; Willoughby, Evans, & Nowak, 2015). Nonetheless, the same studies report 
evidence on the adverse effects that such interactive affordances may have on mak-
ing meaning of the narratives, showing that children get sidetracked by such fea-
tures (e.g., Chiong, Ree, Takeuchi, & Erickson, 2012; Moody, Justice, & Cabell, 
2010; Richter & Courage, 2017; Strouse & Ganea, 2017). Several studies have 
illustrated that reader-activated animations and sounds – the kind of interactivity 
that is abundantly available in commercial storybook apps – neither promote nor 
inhibit children’s story comprehension (Lauricella, Barr, & Calvert, 2014; Richter 
& Courage, 2017). Unfortunately, much of the research thus far is fraught with 
methodological issues. For instance, in many studies, children read the story only 
once or twice in one session, and this is probably insufficient to show positive or 
negative effects of particular affordances (Penno, Wilkinson, & Moore, 2002).

In sum, research on second-generation digital book design shows that the most 
common forms of interactive technology in storybook apps – namely, reader-
activated visual or sound effects – are engaging and often informative (e.g., why 
people are sitting in the doctor’s waiting room), but do not complement the 
narrative flow of the story (Lauricella et al., 2014; Richter & Courage, 2017). In 
reality, most interactive functions in version 2.0 designs do match the coherence 
principle, but our impression is that they often do not match the redundancy 
principle. Key to more effective interactive functions is that they probably engage 
children more deeply with the thematic content while maintaining the integrity 
of the story. However, due to a lack of prototypes using basic principles of reader 
control and embodied actions, there is still little evidence regarding the efficacy of 
these principle-attuned affordances.

Improving the interactivity function

Since the early days of CD-ROM books, considerable progress has been made 
in the design quality of digital storybooks for young children. Spurred on by the 
emergence and technical quality of tablet technologies, the production of interac-
tive picture storybook apps has accelerated (Kucirkova & Littleton, 2016). Yet, 
dominated by classic forms of interaction (e.g., version 1.0), most do not reflect 
the influence of theories that take into account the sensorimotor contingencies 
(Mangen et al., 2018, p. 5) of children’s social-emotional and cognitive engage-
ment with storybooks. Still missing from the design toolset of quality digital 
storybooks is an embodied cognition perspective that includes carrying out the 
same actions of the story characters to promote empathy and, thereby, narrative 
comprehension.

Well-placed interactive affordances may contribute significantly to children’s 
early meaning-making of narrative text, but few experiments to date have 
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included such books. Nonetheless, several researchers have described prototypes 
of interactive books that might be beneficial for children’s engagement in sto-
ries and making meaning of the narration (e.g., Paciga, 2015; Yokota & Teale, 
2014). In these prototypes, children carry out small actions that are in line with 
the narration, thus providing readers with opportunities to engage more deeply 
with the thematic content while maintaining the integrity of the story (Yokota & 
Teale, 2014, p. 581). Instead of features that cause young readers to lose sight 
of the main storyline, these apps successfully integrate interactivity with the nar-
rative line.

A promising example mentioned by Yokota and Teale is the story The Monster 
at the End of This Book (Callaway Digital Arts, 2010), in which Grover, one of 
the Sesame Street characters, ties knots, nails up boards, and builds a brick wall. 
A reader is able to break through each of these barriers by touching hotspots, 
thereby moving the story forward. Similar examples are rare. Among the abun-
dance of digital books with playful interactivity, few integrate interactivity with 
the narrative as in The Monster at the End of This Book to strengthen children’s 
engagement and deepen story comprehension (Yokota & Teale, 2014).

Along with avoiding redundancy, improving the interactivity of digital books 
involves embodied actions that may simulate gestures in meaning-making and 
stimulate empathy with story characters (cf. Paciga, 2015; Sargeant, 2015; Zhao 
& Unsworth, 2017). This can be illustrated by the previously mentioned app, 
How Far is Up? (Sargeant, 2014), in which users can move a toy rocket around 
a scene by tilting the hardware device or by dragging a finger across the screen. 
Such an exploratory activity aims to help users experience the bodily feeling of 
moving an object in a fictional space, thus promoting perspective taking and 
affording the experience of perceiving the world from the perspective of another 
person (Kucirkova, 2019). In brief, embodiment theory predicts that virtually 
experiencing like another person might be superior to just imagining that experi-
ence (Robbins & Aydede, 2009).

We hypothesize that embodied actions realized with the help of digital affor-
dances will increase the empathy-building potential of narratives. Some evidence 
for this assumption can be found in research showing that students remember a 
text better if they can physically manipulate toy objects referred to in it (Glenberg 
et al., 2004). Other evidence comes from thematic fantasy paradigm studies in 
play research (Roskos, in press).

The Dutch app developer Christiaan Coenraads (Het Woeste Woud) has 
experimented with forms of interactivity to promote children’s reflection on story 
events and deepen story comprehension. In line with the user-control principle, 
his prototype does not advance the story automatically but is user-paced, thereby 
providing time to pay attention, select from incoming information, and integrate 
information with prior knowledge. His stops take place at crucial moments in the 
storyline and are very suggestive of themes for discussion. Preferably the stops are 
cliffhangers – plot devices in fiction in which the main character is in a precarious 
or difficult dilemma or is confronted with a shocking revelation. See Figure 1.2, 
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in which the boy (main character) in the story is eager to go to school; the story 
is interrupted, so the user can reflect on this and maybe guess why the character 
is so eager. To prompt the narrative to continue, the user must take action by 
clicking on an on-screen icon.

This prototype, which is user-paced as well as aligned with the embodied actions 
principle, prompts users to replicate the actions of the character. For instance, 
after the character has borrowed his father’s weather-making machine, he has to 
find the correct button on the dashboard because he wants to make lightning. We 
first see the character sitting, puzzled, in front of the dashboard (see Figure 1.3). 
Then the camera zooms in on the dashboard, so the user sees the dashboard in 
the same way as the character does. One of the buttons lights up while the text 
paraphrases the boy: “Hmmm, which is the button for lightning? Maybe this 
one?” The story continues only after the user has clicked on or touched the but-
ton that lights up, even though it is clear that the character has selected the wrong 
button. This interaction, when interleaved into the natural flow of the story, may 
stimulate the user’s empathy with the character’s doubts and feelings, potentially 
deepening story comprehension. The reader may also feel as if she or he is com-
plicit with the experience of the character and events.

Figure 1.3  The story advances only after the user has pressed the button selected by the 
story character; this button lights up (second screenshot)

Source: Permission granted by Het Woeste Woud, NL

bus
Notitie
not italic



18 A. G. Bus, K. Roskos, and K. Burstein

Anstadt and Bus (2019) conducted a randomized controlled trial with different 
versions of this storybook app to test the effects of the interactive functions in 
Lightning. The trial, involving 77 4- to 6-year-old children, revealed a positive 
effect of the interactive functions in this app on engagement and story com-
prehension. The children were more attentive and successful in making mean-
ing when they were in control, as compared to a version of the same story that 
advanced automatically, thereby simulating the experience of watching a film 
rather than that of reading a book. To assess attention during book reading, 
the researchers coded children’s responsivity to two distractive events by looking 
away from the screen: (1) a pen dropped by the researcher and (2) a phone mak-
ing noise. Comprehension was assessed by a retelling of main events prompted 
by key pictures.

Because reader control over pace coincided with carrying out the same actions 
as the story characters, Anstadt and Bus were unable to conclude which is more 
important from the trial. The researchers reported a high amount of verbal 
engagement due to the stops. Even though the session did not include an adult 
interacting with the child, children spontaneously brought up personal experi-
ences or prior knowledge related to the story content to the examiner, suggesting 

Figure 1.3 (Continued)
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that children use the stops to mentally organize information about the story. 
Many children started to hypothesize what would happen next (“The dad may 
wake up”) and suggest the valence of the action (“His dad will be angry”). This 
format seems to promote children’s reflection on story events by not continuing 
the story until they understand events and integrating these events with previous 
events. This format may reduce the risk of cognitive overload due to “missing 
links” (cf. Zhou & Yadav, 2017). In the same vein, children took much more 
time to read the story when it included stops as compared to the version that 
advanced automatically.

When adults and children share story apps, built-in stops may also promote 
opportunities for adult–child interactivity related to the story content in a very 
natural way. When stops take place at crucial moments in the story, preferably 
cliffhangers, they may provoke discussion suggestive of story themes. Support-
ive of this format is Kim and Anderson’s (2008) finding that giving parent and 
child control over the pace of the story resulted in more interactions compared 
to a closed format in which pages turned automatically. So far, we notice that 
at these stops, children often start talking to the adult sitting next to them and 
look for confirmation of their responses and feelings about the story events (dis-
belief, uncertainty, involvement). Our first experiences with parents who have 
been directed to share storybook apps containing stops with their children are 
promising, suggesting that the type of presentation (stops instead of automatic 
advances) sets adults and children in a lean-forward (engaged) mood rather than 
that of laid-back (passive) listeners (Bus, unpublished data). These interrup-
tions seem to promote the necessary interactive approach in a target group of 
3-year-olds for whom most narratives are complex and who are in need of help 
in understanding.

In sum, findings suggest that it might be helpful to interrupt stories each 
time new information appears, thereby giving learners control over the pace at 
which new information is made available and meeting their need for processing 
time. Findings also suggest that making meaning of narratives can be enhanced 
when children carry out the same actions as the story characters, thereby stimu-
lating empathy with them. The hypothesis is that the virtual “as-if” mode of 
experience will amplify empathy and align the reader with the emotional life of 
the character. Empirical evidence from studies of story enactment corroborates 
the potential cognitive and emotional benefits of assuming an “as-if” stance in 
narrative comprehension and understanding literary elements (see, e.g., Lillard 
et al., 2013; Nicolopoulou et al., 2015). Research on the effects of this design 
principle on literary understanding is very new and open to testing for effects 
on understanding a character’s actions and developing an empathetic stance 
in young children. We suggest that this area is open for exciting research into 
information processing in young children, as well as into the design and quality 
of literature that facilitates comprehension across ages, contexts, and differ-
ences in children.
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Realizing the digital promise in storybooks

Storybook apps are at the cutting edge of innovation in early childhood literature. 
High-quality digital designs with more complex interactives interleaved in stories 
may increase child engagement and improve not only narrative comprehension but 
also book-based vocabulary. Digital designs may also enhance children’s abilities 
to grasp a character’s motives for actions including feelings, thus enabling them 
to experience stories from different perspectives that nurture social-emotional 
understanding, namely empathy. Due to the technology, digital books may, in this 
respect, be more helpful than paper books shared with an adult who explains story 
events. Even though the American Academy of Pediatrics urges caution in digital-
book reading with young children, research is building up support for its proper 
place in family literacy and early literacy educational practices.

Benefits of digital picture storybooks in literacy 
development

There is growing evidence that storybook apps can be powerful shapers of the 
reading habits and skills of young readers. The most interesting finding is that the 
technology, unique to storybook apps, can enhance story comprehension. As dis-
cussed, different features built into digital books may not only support but also 
hinder story comprehension. We discussed a selection of well-designed studies 
that have tested how children benefit from mindfully enhanced digital books. We 
hypothesize that a new generation of digital storybooks enriched with digital sto-
rytelling techniques may even be more profitable to young children than regular 
storybook reading. A promising expectation is that storybook apps may challenge 
children cognitively and emotionally to empathize with story characters, and thus 
promote a better understanding of characters’ motives and emotions. Apps may 
become mainstays of storybook reading, taking appropriate advantage of features 
of the digital world that go beyond what is possible with paper books. However, 
despite growing evidence in support of this hypothesis, more direct evidence 
based on new ways of testing is required to fine-tune the format and make such a 
radical “leap of faith.” It seems important to assess whether books that promote 
carrying out the same actions as story characters do indeed stimulate empathy 
and, as a result, increase story comprehension. In other words, in addition to 
common tests that assess book-based story comprehension and vocabulary, we 
need tests that assess a child’s ability to understand the story characters’ feelings 
and emotions. Unfortunately, such additions are rarely available in commercial 
storybook apps, and to date, have rarely been tested.

Benefits of digital picture storybooks in 
understanding literary texts

We now know that it is possible to build in interactive functions that attract 
children’s attention to literary elements in stories and support narrative com-
prehension. For instance, in the recent app Lightning, designed by Christiaan 
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Coenraads, the narrative text is often in conflict with what the illustrations show: 
Paraphrasing the boy, the narrative emphasizes that his father “trusts” him and 
allows him to use the weather machine without having to ask for permission. 
The illustrations, on the other hand, show that his father does not allow this. 
They show an oversized lock connected to the machine and the father keeping 
a key in his hand while asleep. Technology can be used to make children aware 
of such contradictions between narration and illustrations and make them reflect 
on what this says about the boy’s intentions and the relationship with his father, 
thus deepening extratextual understanding of the intent and behaviors of the 
characters.

Making books appropriate for parents/teachers who are 
sharing stories with a child

So far, research on parent–child interaction with digital books has shown only 
negative effects (Chiong et al., 2012). Apps reveal interactions that are less related 
to the story content, and talk focuses more on technology. The main reason for 
this is probably that the books are not built to stimulate adult–child interaction. 
It is a challenge to design new books that include features that will promote 
this interaction. However, observations of stops in books, preferably adjacent to 
cliffhangers, suggest that these may be helpful because they make adults aware of 
story events that may benefit from discussion, and they may promote reflection 
by and comments from children. For instance, we observed parents sharing a 
story with their toddler about a bird teaching a cat how to fly. The story appeared 
to be more complex than parents thought because for most toddlers, it is not 
obvious that cats cannot use their paws as wings to fly with. The app might build 
in stops where an explanation is needed to better understand story events; and 
it may even include suggestions for questions or embodiment by a parent that 
could increase the quality of explanations.

Supporting collaboration between app designers 
and researchers

To fully employ the potential of technology in storybook apps, there is an urgent 
need to experiment with book formats that are not just interactive but also 
aligned with the theoretical underpinnings of multimedia learning theory. New 
research should not focus solely on interactive book apps. These are abundantly 
available on the commercial market, but often are created and authored without 
any input from experts in cognition and literacy. The findings presented in this 
chapter demonstrate how theory- and evidence-based approaches to the interac-
tive design of storybook apps can contribute to improving education. We dis-
cussed some promising interactive designs, but unfortunately such designs are 
rare in the commercial market to date.

A collaborative process can integrate the expertise of app developers, computer 
specialists, literacy educators, and specialists in multimedia learning to create and 
author high-quality digital books. Collaboration is indispensable if we are to 
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develop digital picture storybooks that integrate the best of literary features and 
emerging digital affordances. To make optimal use of technology in storybooks, 
it seems vital to start collaboration at an early stage in the design process and to 
engage in close dialogue from the start.

Meaningful innovation, however, depends on a diversity of ideas, methods, 
and strategies. Greater research interdisciplinarity is essential to broaden theo-
retical frameworks and blur the boundaries between competing methodological 
paradigms in order to deliver broader and deeper accounts of digital influence on 
early reading experiences (Mangen et al., 2018). Furthermore, open exchange 
between scholars is needed to address research problems adequately, to share 
data, and to create networks for contributing theoretical, methodological, and 
pedagogical expertise (Kucirkova, 2019). So far, few studies have described the 
outcomes of such productive collaborations that integrate the expertise of app 
developers, computer specialists, and early literacy educators in order to create 
and author high-quality digital books that will ultimately be tested under experi-
mental conditions (e.g., Anstadt & Bus, 2019).

Concluding statement

Improvements in digital storybooks for young children have been made since 
they arrived on the market in the 1980s. However, we argue that their potential 
has yet to be fully explored. Digital picture storybooks are mostly recycled paper 
books that include some technology – but mostly not intertwined with the sto-
ryline. Grounded in Mayer’s multimedia learning theory, we described essential 
principles that need to be taken into account when attempting to make the best 
use of the digital storybook format for storytelling. We assume that a close collab-
oration between authors, technicians, designers, and learning experts can result 
in technology-enhanced books that will include new digital techniques to tell 
the story. This might even result in a new kind of children’s literature including, 
apart from traditional storytelling techniques – that is, a literary text, illustrations, 
and how text and illustration relate to each other – brand new technologically 
based techniques to make story events comprehensible and empathize with the 
emotions, motives, and feelings of the characters. Authors, app designers, and 
educators need to join forces to make this happen.

Three key considerations for parents, educators, 
and producers

• Every year, young children spend increasing amounts of time on smart-
phones and tablets. As such, it is important that this time is well spent 
and includes book reading – a primary source of language and literacy 
development.

• Parents, educators, and media producers should be aware of the promise 
of digital storybooks for young children. Well-designed digital books 
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could be more supportive of children’s learning than traditional picture 
storybooks due to technologically based storytelling techniques that 
help young readers to comprehend storylines and recognize complex 
elements of literary stories, such as irony and suspense.

• Particularly promising are interactive storytelling techniques that enable 
the reader to embody the actions of the story characters. They amplify 
the readers’ empathy with story characters – a core component of 
meaning-making.
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