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CHAPTER ONE

Getting a Grip on the Children’s App Environment
Th e digital revolution has brought with it a range of new technologies – 

dramatically changing the media landscape. Media access is no longer relegated to 
the family living room, often coined the ‘electronic hearth’, but instead is now closer 
than ever before – in the palms of our hands. Th e digital revolution has brought forth 
smartphones and touch screen tablets, and with it, has fundamentally changed our 
experience with media. And this change is striking both in speed and size. Consider 
the growth of apps (software for touch screen technology) for a moment. Within less 
than ten years, the Apple Appstore has grown from an initial 500 apps to more than 
2 million available apps in the store today. Popping up like mushrooms, these apps 
are not only growing exponentially – but the structure of these apps is changing as 
well. With so many options at users’ fingertips, app developers are constantly trying 
to push the envelope in design – seducing users with new features that capitalize 
on the affordances of the technology while meeting their users’ needs. For example, 
apps today make use not only of tapping and swiping but also of input features 
such as tilting, shaking, pinching, flicking and multitouch movements (Azah & Aziz, 
2013; Hirsh-pasek, Zosh, Michnick, Gray, & Robb, 2015; Workshop, 2012). And 
with the latest technological developments in augmented reality (superimposing 
a computer-generated image onto the user’s view of the real world), we see app 
developers quickly trying to learn how to implement AR into their design (e.g., 
Pokemon GO). 

General Introduction
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And we use this technology. A lot. Whereas the monthly time spent with apps per 
person in 2012 was approximately 23 hours, this number has increased by 63% in 
2014 (Nielsen, 2015). Today the average smartphone owner spends 2 hours and 
15 minutes a day using apps (Thompson, 2017) - the equivalent of one month per 
year. And while these numbers are certainly impressive on their own, when we 
look at the youngest of society, the numbers are equally striking. Research in the 
United States indicates that, as of 2013, 72% of children between zero and eight 
years of age use touch screen devices (Rideout, 2013). Similar estimates are found 
in countries worldwide. In Sweden, for example, 75% of children aged 3-4 are using 
touch screens (Findhal, 2012), whereas in France, more than 90% of children under 
the age of 3 are using these devices at least once a month (Cristia & Seidl, 2015). 
Even more striking, in the UK, children under five are using tablets, on average, for 
more than one hour per weekday (Marsh et al., 2015).

Zooming in on these youngsters, we see that the market has responded to this 
demand. In fact, over 80% of the educational apps in the Apple Appstore explicitly 
target children, with toddlers and preschoolers representing the most targeted 
age group (Shuler, Levine, & Ree, 2012). Nearly overnight, children’s digital media, 
particularly mobile touch screen technology and its accompanying software (i.e., 
apps), have become a multi-billion dollar business with the potential to shape the 
learning and entertainment experiences of our children (Hirsh-pasek et al., 2015).

In many ways, this growth – both in terms of children’s use and app availability - 
is logical. Unlike other digital media, apps typically rely on intuitive input methods 
that suit the developing motor skills of young children (Revelle, Strommen, & 
Medoff, 2001; Revelle, 2013). As a result, even very young children are able to 
independently engage with touch screen content (Ahearne, Dilworth, Rollings, 
Livingstone, & Murray, 2016; Pijpers, 2011; Revelle, 2013). And perhaps even more 
importantly, children– like adults - find touch screen content to be attractive and 
entertaining (Pijpers, 2011) leading to sustained use. Nevertheless, apps for children 
are received with both optimistic and pessimistic expectations, as is usual with new 
media (McQuail, 2010). Among the optimistic expectations are that touch screen 
technology encourage “anywhere, anytime” learning, and enable a personalized 
learning experience; whereas pessimistic expectations mention, among others, the 
negative impact on children’s social, physical, and cognitive development (Cain & 
Gradisar, 2010; Chiong & Shuler, 2010; Ebbeck, Yim, Chan, & Goh, 2016; Karuppiah, 2015).

Chapter One
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Although this debate is ongoing, recent research seems to have shifted towards 
a more positive perspective. Rather than fight the increasing push of touch screens 
into children’s lives, scholars, parents, and educators are increasingly seeing the 
possibilities, opportunities, and potential of apps in childhood(Hirsh-pasek et al., 
2015). For example, in this burgeoning field, we see researchers asking questions 
not only about the educational potential of apps (Bus & Neuman, 2014; Chiong 
& Shuler, 2010; Lynch & Redpath, 2014; McManis & Gunnewig, 2012; Neumann, 
2014; Salmon, 2014) but also about ways that apps can augment traditional parent-
child interactions and other aspects of daily life (Kucirkova, Messer, Sheehy, & 
Flewitt, 2013; Parish-Morris, Mahajan, Hirsh-Pasek, Golinkoff, & Collins, 2013; 
Takeuchi & Stevens, 2011). 

While this shift towards apps’ potential is a valuable direction for the field, presently, 
the existing scholarship has tended to focus on the very youngest audiences (under 
2s) with far less attention to preschoolers (i.e., children aged 3-6). This is a notable 
gap as these children are not only the most frequent young users of touch screen 
devices, but are also the most popular targeted group for children’s apps on the 
market (Shuler, Levine,& Ree, 2012). This lack of knowledge has been recognized as 
a concern in the academy with repeated calls regarding the urgent need for research 
into technology use of this particular age group (Marsh et al., 2015).

Moreover, when this group has been studied, the available work has primarily 
focused on storybooks with preschoolers – asking how and whether apps performed 
better or worse than traditional book reading (Bus, Takacs, & Kegel, 2015; Krcmar & 
Cingel, 2014; Kucirkova et al., 2013; Moody, Justice, & Cabell, 2010). While valuable, 
such work does not lend itself to a detailed understanding of the medium at hand. 
As new media technologies bring forward new opportunities unavailable with prior 
technologies (Guernsey, 2012), instead of looking “across” media (comparing new 
media to more traditional ones), it may be more relevant – or at least, as relevant - 
to look “within” the medium in order to understand its own unique features. 

These two broad gaps – namely, a lack of attention to the preschool audience and 
an inferior understanding of apps themselves – serve as a core motivator of the 
work presented in this dissertation. Across a series of three studies, this dissertation 
aims to understand preschoolers’ app environment in terms of the processes used 
to select apps, the characteristics commonly attributed to children’s apps, and the 
influence of these apps on this young audience.

Chapter One
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Unique Features, Unique Experiences
Touch screen technology – and the apps it relies on - offers unique features in 

terms of both content and context. Apps allow users to interact with the content 
through touch which provides an entirely different user experience when compared 
to traditional media (Russo-Johnson, Troseth, Duncan, & Mesghina, 2017). And as to 
context, compared to traditional media, apps offer anytime, anywhere experiences 
that children can use independently or with a parent, teacher, or caregiver. Apps 
certainly have the potential to create unique, powerful experiences, yet at the same 
time, have led to many questions as to how one can maximize this technology to 
ensure the greatest benefits for young users.

While content and context are certainly key points for inquiry, Guernsey (2012) 
suggests that – when reflecting on media experiences – one should not only consider 
content and context but also the individual child (coined the “3Cs”). As many 
researchers similarly argue, every individual has his/her own needs, preferences, 
and individual characteristics that can shape media use as well as media experiences 
(Rubin, 2009). Thus, when it comes to understanding touch screen media use and 
its effects among youngsters, it seems that investigators would be well-advised to 
explore all three dimensions in tandem - the content and context in which apps are 
used as well the individual child. However, given the relative infancy of the field, 
most scholarship has tended to focus on only one or two dimensions – revealing key 
gaps in our knowledge and opportunities for future empirical scholarship. To help 
advance the field, this dissertation considers all three attributes – content, context, 
and child – offering a comprehensive picture of young children’s app environment 
today.  

Content 
In terms of app content, one of the most defining features of children’s apps – 

as compared to traditional media – is interactivity. Marked as “the most defining 
feature of digital media” (McQuail, 2010), “the hallmark of the digital medium”, or 

“the key advantage of new media” (Chung & Nah, 2009), interactivity can provide 
an engaging and entertaining experience(Liu & Shrum, 2002; Rafaeli, 1988) and 
has been acknowledged as a key affordance of apps that potentially has benefits on 
learning (Hirsh-pasek et al., 2015). In educational apps in particular, interactivity 
may offer adaptive and scaffolded experiences which can, when designed correctly 
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(Kirkorian, Choi, & Pempek, 2016), beneficially influence learning. 
That said, although interactivity is important to consider in children’s experience 

with apps, Guernsey (2012) argues that, above all, it is foremost important that 
the intent of the content is clear – to educate, introduce new information, develop 
particular skills, and/or entertain. Yet, in the current “wild wild west” of children’s 
apps (Guernsey, Levine, Chiong, & Severns, 2014), not only is there a significant 
diversity in content aims – but the extent to which apps seems to put content first 
is similarly diverse. Consider the educational section of the Appstore. Here, we see 
apps that are often referred to as instructive (i.e, drill-and-practice activities that 
give instruction and enable the user to select an answer as a response), apps that 
are manipulable (i.e., offer players digital manipulatives for guided discovery and 
experimentation of particular concepts), and apps that are constructive in nature 
(i.e, relying on open-ended design which allow players to create their own content or 
digital artifact) (see Goodwin, 2009 for classification; see also Goodwin & Highfield, 
2012). And within these categories, content delivery varies as well. There are apps 
which clearly put content first yet did so without considering the opportunities of 
interactivity and, on the other extreme, there are apps which focus far too heavily 
on interactive bells and whistles at the expense of content. 

And this is just the beginning. There are many possibilities in the way content is 
translated to its users – the entire design of the app (including but not limited to 
interactivity) likely plays a key role in a user’s experience. In fact, it has been marked 
as one of the utmost important factors of apps that might help maximize potential 
beneficial effects (Fisch, Damashek, & Aladé, 2016). And yet, to date, our knowledge 
of the design of children’s apps in general as well as their effects on preschoolers’ 
experiences with apps is quite limited. To expand the field, one of the goals of this 
dissertation is therefore to not only understand the importance of app-design, but 
also the key features that are commonly used in children’s apps, and their potential 
beneficial effects. 

Context
Even with age-appropriate, engaging, and impactful content, it remains crucial 

to consider the context in which the technology is used in order to fully understand 
the media experience (Guernsey, 2012). As previously noted, one of the unique 
characteristics of mobile media is that it can be used anywhere, anytime (Chiong & 
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Shuler, 2010; Guernsey, 2012). Much like traditional media, apps are used at homes 
and schools (Hirsh-pasek et al., 2015; Ofcom, 2016; NLT, 2014). But more than 
that, they are also used at restaurants, in family cars, in grocery stores, the local 
playground, and more. And within each of these diverse settings comes an even 
more diverse set of normative behaviors. 

For some children, app use at home might mean guided co-use with a parent 
whereas for other children home app use might mean independent play in one’s 
bedroom or co-use with a sibling. And this diversity does matter. For example, 
scholars note that instructive appsmay foster rote learning of facts but they are 
unlikely to promote deeper conceptual understanding (see Ravitch, 2010). Similarly, 
without guidance or scaffolding, manipulable apps are thought to be insufficient 
for learning (Mayer, 2004). In both cases, however, researchers suggest that joint 
engagement whereby parents co-use the content with their child will be an important 
determinant of educational effects (Meltzoff, Kuhl, Movellan, & Sejnowski, 2009; 
Okumura, Kanakogi, Kanda, Ishiguro, & Itakura, 2013).

But it is not only with whom and where the child plays that can influence 
experience, but the general messages that children receive about media that 
influence their experience as well (Piotrowski, Jordan, Bleakley, & Hennessy, 2015). 
A host of studies, for example, have shown that whether and how children’s media 
use is restricted and/or regulated (Valkenburg, Krcmar, Peeters, & Marseille, 1999) 

– coined parental media mediation – influences both media access and use in 
diverse ways (Nikken & Jansz, 2006, 2013). Especially in the case of young children, 
parents play a prominent role in the selection and experience of digital media for 
their children (Nikken & Schols, 2015). Indeed, in The Netherlands, recent research 
has shown that children are more likely to consume greater amounts of educational 
media content – both traditional and digital - when their parents actively encourage 
such content (Piotrowski, 2017). Acknowledging the presence and importance of 
parents’ role in the home context, this dissertation aims to provide more insight as 
to how parents select apps for their children with attention to how different styles 
of parenting may influence their considerations. 

Chapter One
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The Individual Child
And, of course, while content and context are certainly part and parcel of 

the app experience, decades of communication scholarship show that the user 
matters. Individual differences influence not only the selection of content, but 
also the experience of this content (see DSMM; Valkenburg & Peter, 2013). And 
while there are numerous individual traits that influence these preferences and 
processing (referred to as dispositional susceptibility by Valkenburg & Peter, 2013), 
development is the most powerful determinant (Valkenburg & Piotrowski, 2017). 

The power of development is most aptly seen in the moderate-discrepancy 
hypothesis (Valkenburg & Cantor, 2000) - which posits that individuals typically 
prefer media content that is only moderately discrepant from their age-related 
comprehension schemata and emotional experiences. If individuals encounter 
media content that is too discrepant from their schemata and experiences, they 
will either avoid it or allocate less attention to it. This hypothesis offers a viable 
explanation for why media preferences change across the lifespan. For example, 
toddlers – with their limited cognitive skills - are mostly attracted to media with 
a slow pace and familiar contexts whereas early school-aged children – with their 
comparably more sophisticated cognitive skills - typically prefer a faster pace and 
more adventurous contexts(Valkenburg & Peter, 2013). This pattern underlines the 
importance of considering distinct developmental patterns (i.e., physical, cognitive, 
and social-emotional development) when studying children’s media. And while 
researchers have shown why individual differences matter (Valkenburg & Peter, 
2013), little research has considered how particular characteristics of preschoolers 
in particular play a role in apps. As such, this dissertation aims to not only address 
how children’s characteristics impact their actual use of apps, but also how they may 
influence parents’ selection of apps.

Outline of Dissertation
Times are changing, and with these changes, we have seen a dramatic revolution 

in the types of media content children consume. We are no longer simple receivers 
of media. Instead, we are now more proactive than we have ever been in selecting 
and using media that fits our needs. This is true both of adults and of children. It is 
no longer a “simple” matter of turning on the ‘kids’ channel’ on TV.  Now, parents 
and educators are faced with a deluge of touch screen apps that are vying for face 
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time with young users – and someone needs to make the selection. But what does 
this process look like? How are the decisions made? And do these decisions impact 
the app experience of young children?

These are reasonable questions that would benefit from empirical inquiry. Yet, 
little research has even considered how particular characteristics of both children 
and their parents shape the selection of apps. And moreover, it is clear that we 
know relatively little about what features are commonly used in structuring 
app content, which of them are important, and how they might affect children’s 
experiences with touch screen media. Guided by the three Cs (i.e., content, context, 
and child), through a series of three studies, this dissertation attempts to address 
these gaps by (1) providing insight into how parents select apps for their children 
and how different styles of parenting influence their considerations [context], (2) 
investigating how the child’s characteristics influence parents’ selection of apps 
[child], and (3) asking how design features in apps influence children’s experiences 
with apps [content].

First, in Chapter 2, we zero on the parental perspective of apps for young children. 
Although it is quite clear from the literature that parents play a key role in young 
children’s media selection (Connell, Lauricella, & Wartella, 2015), there has not 
yet been an empirical investigation of what parents are looking for in apps for 
their children. Guided by the Uses and Gratifications perspective (Rubin, 2009), 
we identified parents’ most important needs that drive their selection of apps for 
their children (age 3-7) through both interviews and a parent survey. Further, we 
explored the extent to which parents’ needs differ by parenting style since a large 
body of literature has shown that parenting styles influence how parents approach 
media in their homes (Nikken & Jansz, 2013; Valcke, Bonte, De Wever, & Rots, 2010).

However, while parents’ needs highlight what parents want in apps for their child, 
these needs do not necessarily reflect the specific features of apps that parents are 
looking for in apps for their child. The Means-Ends (M-E) perspective, typically 
found in marketing communication research (Grunert & Valli, 2001; Reynolds & 
Gutman, 1988), assumes that the consumer (in this case, the parent) selects products 
(apps) based on the anticipated consequences (parental need fulfillment) associated 
with the features of the products (Leitner, Wolkerstorfer, Sefelin, & Tscheligi, 2008; 
Reynolds & Olson, 2001). Based on the M-E, Chapter 3 presents results from a 
multi-methodological study designed to identify which particular features in 
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children’s apps parents consider as most important. Additionally, moving beyond 
the contextual differences investigated in Chapter 2, in this study we investigated the 
degree to which children’s individual characteristics influenced parents’ expressed 
preferences.

Of course, having more insight in parents’ preferences in apps for their children 
does not translate into a better understanding as to how particular features may 
affect (or more particularly, benefit) children’s app experiences. As educational apps 
are among the most frequently used by children on tablets at home (Neumann, 2014), 
Chapter 4 concentrates on how the design of educational apps can impact children’s 
learning when used independently by the child (e.g., without support during play). 
Using a 2 x 2 between-subjects experimental design with 128 children aged 4-5, 
we investigated the effects of two prominent app features (haptic movement and 
hotspot salience) on children’s learning. 

Lastly, Chapter 5 summarizes the findings and presents the main conclusions of 
this dissertation. Guided by these conclusions, practical implications are offered for 
parents, educators, and media developers. Th e chapter concludes with implications 
for researchers interested in further unraveling the complex interplay between apps 
and young users. 
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