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CHAPTER FIVE

With the rise of mobile technology, there has been a dramatic shift in how 
we live our daily lives. Homes are connected, workspaces are connected – 

even public spaces such as playgrounds, parks, and beaches commonly feature 
connectivity hotspots. Commentators often nostalgically lament about times 
when we looked less at our palms, and more at each other – questioning whether 
this mobile technology is, indeed, a dream come true. And these questions are 
not relegated to the adult sphere. Academics, educators, media developers, and 
parents are all trying to get a grip on how new media technologies shape the lives of 
children. As is often the case with new media (McQuail, 2010), there are numerous 
concerns about whether this technology may harm children. Although they are 
fair and important, alongside these concerns, questions have risen about whether 
and how mobile technology – particularly apps - may offer new opportunities for 
engagement and provide potential benefits to children’s lives. 

Apps are unique. Unlike other digital media, apps are particularly suited for 
young children because they offer intuitive input methods (such as tapping and 
dragging) that suit their developing motor skills (Nacher, Garcia-Sanjuan, & Jaen, 
2015; Revelle, 2013). Developers, unsurprisingly, have taken notice of this natural fit 

– working to stand out in the increasingly cluttered children’s app space. Researchers 
too, have acknowledged this natural fit – asking questions about whether this fit may 
be the perfect bridge between media and education (Bus & Neuman, 2014; Chiong 
& Shuler, 2010; Lynch & Redpath, 2014; McManis & Gunnewig, 2012; Neumann, 

General Discussion



126

2014; Salmon, 2014). Yet despite this growing body of work, the field is still in its 
very early stages – with wide chasms to be filled. For example, few researchers have 
considered app selection and use among preschoolers (age 3-7), despite the fact that 
they are a key target audience for app developers. Even more, as seems typical with 
every new technology, there are more studies that focus on comparing apps to other 
analogue media rather than investigating the technology by itself. As a result, there 
is little scholarship which focuses on reaching a better understanding of the new 
and unique attributes of this technology. 

Decades of research with traditional screen media have shown that positive (and 
negative) consequences of screen media on children are highly dependent on the 
content of the media, the context in which they are used, as well as the individual 
characteristics of the child (see also Lauricella, Blackwell, & Wartella, 2017). And, 
these domains – content, context, and child – are assumed to be equally important 
in research with children’s apps (Guernsey, 2012). It seems that, in order to truly 
understand children’s relationship with media, instead of assuming uniform 
patterns, scholarship must recognize and value the diverse patterns that content, 
context, and child may bring about. 

Guided by these three Cs, across three studies, this dissertation (1) provided 
insight into how parents select apps for their children and how different styles 
of parenting influence their considerations [context], (2) revealed how the child’s 
characteristics influence parents’ selection of apps [child], and (3) showed how 
visual and tactile design features in apps affect children’s vocabulary learning as 
well as their (perceived) usability [content]. In doing so, this work sheds light on 
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. In reflecting on the findings of this dissertation, this 
discussion “taps” into the context of parents, “swipes” through their considerations 
in selecting apps for their children, and “pinches out” (or zooms in) on how particular 
features in apps can enhance the educational potential and usability for children.
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Key Findings
Parents Have Needs Too 
Chapter 2 highlighted the important role of parents in their children’s app use by 

revealing how parents not only select apps for their children, but have particular 
needs from apps – needs that depend on parenting style. In-depth interviews and 
survey research revealed that, when parents select apps for their children, they 
express a need for independent entertainment, co-education, familiarity, a tailored 
challenge, and a need to pass time. While all of these needs were important to parents, 
additional analyses showed that the extent to which parents attach importance to 
those needs is depending upon their parenting style (i.e., authoritative, authoritarian, 
or permissive parenting style). 

Parenting style reflects how parents talk to their children, what methods or 
strategies they use in guiding their children’s media use (Eastin, Greenberg, & 
Hofschire, 2006; Valkenburg, Piotrowski, Hermanns, & de Leeuw, 2013), how they 
express themselves and, in a way, how they handle different situations with their 
children in the home context (Clark, 2011). Parenting style, to some extent, mirrors 
the home environment – in other words, the context in which the child is likely to 
use the selected apps. And, as Chapter 2 revealed, this context influences the needs 
which parents express when it comes to apps for their children. To illustrate, while 
some parents expressed a need for an enjoyable self-guided app that supports their 
child’s autonomy, provides a scaffolded learning experience, and fits their child’s 
unique developmental needs (i.e., independent entertainment, co-education, and 
tailored challenge), others expressed a different viewpoint. In fact, this particular 
viewpoint was only expressed by parents who adopt what researchers consider the 
healthiest parenting style - authoritative parenting. Parents who tended to have a 
more authoritarian or permissive approach, on the other hand, more commonly 
noted the importance of an app’s ability to occupy their children for prolonged 
periods of time (i.e., a need to pass time). 

Of course, next to the parental perspective, there are many other contextual 
attributes one can consider in future scholarship. For example, what if – instead of 
one parent – both parents are interviewed? Would parents’ needs differ when both 
parents adopt a similar parenting style compared to both parents adopting different 
styles? Or, delving more deeply, what is the role of younger or older siblings in 
parents’ decision-making? What happens in the context of a single parent home? 
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And how about the context during app play? Researchers have shown that the extent 
to which parents are involved in children’s tablet activities and are scaffolding their 
children’s digital experiences influences the quality of tablet activities (Connell, 
Lauricella, & Wartella, 2015; Neumann & Neumann, 2014; Nikken & Jansz, 2014). 
Indeed, it is well established that parents play a key role in mediating young 
children’s interactions and experiences with digital technology (Connell et al., 2015; 
Kucirkova, Messer, Sheehy, & Flewitt, 2013; Nikken & Jansz, 2014). However, there 
is much left to learn. 

As this dissertation shows, parents play a role in the apps that children use by 
selecting apps based on particular needs they have – needs which are dependent on 
a particular context (their style of parenting). Looking ahead, it will be crucial for 
future researchers to consider these and other contexts to more thoroughly to better 
understand how media decisions are made. Additionally, efforts to understand the 
psychological processes of selecting “appropriate” touch screen media for children 
may not only provide valuable theoretical insight, but also have the potential to 
provide meaningful information to parents or educators as they try to handle the 
deluge of apps at their disposal. 

Don’t forget the kids 
Chapter 2 revealed that parents not only rely on their own needs, but also 

reflect on their children’s needs in the app selection process. For example, as the 
findings show, parents selected apps guided by their child’s needs to have fun 
with an understandable app, their need to play independently, and their need to 
experience variety, challenges, and rewards. Even further, reporting results of a 
multi-methodological study (i.e., interviews and survey research) with parents of 
young children, Chapter 3 showed that age and gender play an important role in 
the degree to which parents express a preference for certain features in apps. For 
example, parents indicated that a similar need (e.g., the need for an app to pass 
time) for younger children is expected to be fulfilled by different features than for 
older children. Thus, these findings suggest that, before an app even reaches a young 
child’s hands, the role of the child is already present – both as parents reflect on 
their child’s app needs and as they reflect on what app features may best fulfill these 
needs. 
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As earlier research has shown, developmental characteristics are a robust 
predictor of children’s media preferences (see Valkenburg & Piotrowski, 2017) 

– influencing not only their own independent media selection (Sherry, Lucas, 
Greenberg, & Holmstrom, 2013) but also attention (Valkenburg & Vroone, 2004), 
and other aspects of media use (see Krcmar, 2009). The findings of Chapter 2 and 3 
expand these boundaries, highlighting how – in the absence of independent media 
selection (a behavior more typical among older children) – parents, too, seem to rely 
on developmental markers to help guide their media selection for their child. This 
is important, as media producers often note that parents are “media gatekeepers” – 
an attendant between the product and the child. For most children, this is accurate. 
Parents are the attendants, and to get through, apps must ‘pass the test’ – in which 
parents consider the match between the app features and their child’s needs, 
development, and disposition.

An interesting follow-up question which then arises is how cognitively elaborate 
the task of gatekeeper is. It may be that (for some parents) initial app selection is 
highly deliberative in nature, and over time, becomes more heuristically-based (see 
ELM; Petty & Cacioppo, 1986) with parents trusting certain brands or even treating 
app features as heuristics to guide selection. Future work which investigates this 
decision-making process in the context of parents and app selection, and how it 
changes over time or how it varies by developmental characteristics, would be 
a valuable next step. Not only would such work help better understand parents’ 
media selection process more thoroughly, but it would also potentially help inform 
the marketing of apps. Just as parents use descriptions found on baby DVDs to help 
guide their selections (Vaala & Lapierre, 2014), parents likely rely on app descriptions 
and reviews to aid them in deciding if an app is best suited for their child (Chen, Xu, 
Zhou, & Zhu, 2013). Yet, this information is far from standardized. A review of 
educational apps showed that their descriptions varied dramatically – with some 
apps, for example, providing information about things such as information for 
parents or even about privacy and security, and others making no mention of it 
(Vaala, Ly, & Levine, 2015).

Looking ahead, as children’s app developers continue to find niches that they 
can fill, the app market will only become more diverse and unwieldy. Hence, a 
better understanding of parents’ decision-making process and the role of children’s 
developmental and dispositional factors in that process, offers an opportunity 
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to improve the information that parents need. Subsequently, this can help app 
developers provide accurate and valuable descriptions of their products. For now, 
guided by the findings of Chapter 2 and 3, efforts to ensure that apps clearly note 
the aims of their products, the features they incorporate, and the target age of the 
product seem a reasonable starting point. Moving forward, developing standardized 
approaches for app descriptions and ratings would help provide structure in the 
increasingly complex app-landscape and, as a result, support parents’ decision-
making when it comes to apps for their children. 

Design Matters
While Chapter 2 and 3 mark the relevance of considering the parental context and 

individual child as meaningful lenses through which to investigate the children’s 
app space, Chapter 4 demonstrated the importance of considering content – in 
this case, design. Specifically, based on predictions of Cognitive Load Theory and 
the Capacity Model, it was hypothesized that cognitive-easier design features 
would translate to improved usability and superior learning from an educational 
vocabulary app. Results, however, suggested a more complex picture. 

Using an experimental design, the effects of hotspot salience and haptic movement 
were tested with 128 children aged 4-5. Results indicated that features did not 
translate to differences in learning. This does not, however, mean that children 
did not learn. In fact, on average, children learned nearly 5 new words after one 
5 minute app session– providing an important bolster to the argumentation for 
educational apps. However, it remains unclear if features can improve children’s 
learning from apps. While the theoretical argument suggested that improved 
usability would predict superior learning, this pathway was not confirmed. Instead, 
it seems that the pathway stopped at usability. 

Specifically, as shown in Chapter 4, design features did influence usability in much 
of the anticipated direction. For example, as expected, the use of salient hotspots led 
to a more effective, efficient, and satisfying use of the app. In other words, content 
structure did affect the child’s experience, but not so much that it translated to 
learning differences. This raises more questions about the design features used 
in the experiment as well as about what usability may entail or reflect. It might 
be that, although usability reflects a usable experience with the app, this does not 
necessarily relate to enjoyment, engagement or attention which are important 
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factors in children’s learning process. While Chapter 4 marks the importance of app 
design in creating a usable experience for children, it may be worthwhile for future 
work to explore how design – thus content – might be just as crucial in creating an 
enjoyable and engaging experience for children. 

In reflecting on design, with so many features at designers’ disposal, there may 
be certain features or combinations of features that could improve learning for 
particular children. As Chapter 4 suggested, for example, certain individual 
characteristics – such as working memory capacity – may play a role in particular 
effects of features on learning. And moreover, there may be different routes to 
learning – with some lending themselves more to one attribute of usability than 
others. This is an important space for future scholarship. Not only should future 
work focus on understanding how a range of features are interpreted – both alone 
and in conjunction - by young audiences, but efforts to increase the theoretical 
precision regarding the route from design features through learning, taking 
individual characteristics into account, can help improve the children’s educational 
app landscape. 

The Sum Is Greater than Its Parts 
While each study in this dissertation zoomed in on a particular “C”, when looking 

at this dissertation in its entirety, there are numerous places that show evidence or 
argumentation for considering these three C’s together – the content, the context 
and the child. In Chapter 2, parents’ expressed needs tap into all three C’s – they 
consider content (by expressing a need for entertaining, educational, and familiar 
content), reflect on context (by expressing a need for independent or co-use of the 
app), and consider their child (by expressing a need for a tailored, entertaining, 
and challenging experience). Similarly, parents’ preferred features clearly merge 
together the idea of the child and content through the lens of the parent in Chapter 
3, while the discussion of Chapter 3 further expands on this by articulating the 
value of considering app design within the contours of the differential susceptibility 
paradigm (Valkenburg & Peter, 2013). Finally, in Chapter 4, while the study was 
designed to zero in on differences in content design, the relationships between 
children’s working memory (a model covariate) and learning make the clear point 
that there is much to be learned about the boundaries of potential effects vis a vis 
child and context characteristics. In all, the sum is greater than its parts. In other 
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words, this dissertation shows that the three C’s – considered in tandem – are vital 
to understand in order to achieve a more cohesive overview of the children’s app 
environment. 

Thus, rather than viewing the end of this dissertation as a culmination of work, it 
is perhaps more reasonable to view this work as a first step towards understanding 
the interplay between the three C’s. Similar to any robust line of scientific research, 
there remain numerous questions to be answered. As the field grows, perhaps 
the best advice that this dissertation can offer is that scholars must not only ”tap 
in” and “swipe through” particular contexts, particular contents, or particular 
children in order to understand children’s app environment, but also “pinch out” 
(zoom in) by considering the interplay of these elements as well. Doing so provides 
opportunities to obtain a more precise understanding of how apps reach the hands 
of our young children, and what happens when they get there. Even more, it will 
guide the understanding of the best ways to capitalize on the opportunities of apps, 
for specific children, in specific contexts. Although there is much to be learned, the 
anticipated gains seem well worth the effort.

Future Considerations
In order to guide future researchers in their further unraveling of the children’s 

media environment, it will be crucial to understand how this evolving media 
landscape adds and changes current theories and methodologies. For example, as 
explained in Chapter 2, the traditional uses and gratifications approach (U&G) may 
work differently with newer technologies such that, in particular for young children, 
understanding media selection requires a more complex application of U&G 
whereby one must shift the focal point from the actual user to the ‘media selector’. 
Moreover, scholars may not only consider new applications of theories as found 
here, but may also find it necessary to refine theories in order to be sensitive to 
the specific affordances of today’s new media environment. Consider social media. 
Early scholars of computer-mediated communication could not have predicted 
that we would so quickly reach a point where individuals are both consumers and 
producers of media – challenging some of the core notions of media effects and 
calling for a paradigmatic change in the understanding of and reflection on these 
‘self-effects’ (Valkenburg, 2017). 
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Theoretical refinement is a first step. This dissertation additionally points to the 
opportunity for improving methodological approaches, particularly measurements. 
For example, Chapters 2 and 3 report on the development of a scale used to measure 
both needs and features. However, there are numerous ways that these scales could 
be extended – for example, by applying these scales to different populations of 
children, or by narrowing their application to specific contexts or types of content. 

Additionally, there is an opportunity to revise conceptualizations and 
measurements of usability. Although a considerable volume of research on usability 
exists, due to the novelty of mobile technology, relatively few studies have focused 
on mobile usability (Coursaris &Kim, 2011). Equally concerning, only 41% of mobile 
usability papers are empirical in nature, none of which present a standardized 
usability evaluation framework for mobile technology (Kjeldskov & Graham, 2003; 
see also Harrison, Flood, & Duce, 2013). Although Chapter 4 does provides a step 
towards better understanding this concept, as it became clear in the development, 
execution, and analyses associated with usability, there is a significant need for 
improved conceptualization of this construct alongside validated assessment tools. 
Moreover, as children continue to be among the fastest adopters of new media, it 
will be crucial for this usability scholarship to be sensitive to the developmental 
needs of children. Doing so involves hearing children’s voices, observing them play, 
and watching them learn. Some of the most successful children’s app companies 
in the world note that the key to their success is watching and learning from their 
users. Academia may be well-advised to take note. Understanding usability in 
children’s mobile technology, both its components as well as its assessment, will 
require more than literature reviews and theory-extension. It will require careful 
attention to the voice of children.

And this voice will not only benefit usability, but may also help extend the insights 
in context and content. It can provide deeper understanding of children’s own 
contexts and their thinking, which may open new doors towards comprehending 
how apps may benefit children. Although it can be challenging to incorporate 
children in the design process, especially with the very young (Nesset & Large, 2004), 
it is possible. With the youngest children, their participation may, for example, 
take the form of observations rather than conversations – but this information 
will be valuable. The very youngest mobile media users are an important group to 
understand – not only do they represent an important target group in the current 
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app market, but they are also in their formative years of development wherein 
media can potentially have long-lasting consequences. Incorporating their voice in 
the empirical picture will provide insight into the best ways to maximize the power 
of this technology for both their present and future.

There’s No Such Thing as One Size Fits All
Parents matter. Children matter. Design matters. They matter separately as well 

as together. There are few scholars that would argue that the process of media 
selection and media effects are universal. Consequently, they are unlikely to see the 
findings of this dissertation as surprising. But the goal was never to surprise. The goal 
was to “get a grip” on the children’s app world through a carefully designed triad of 
empirical studies. Indeed, many of the conceptualizations used in this dissertation, 
derived from traditional media, fit well within this mobile space. But there are 
places where mobile apps push the boundaries, changing particular perspectives. 
For example, parents – whether deliberative or more heuristically – consider their 
child’s needs when making decisions about apps, and moreover, look to certain 
design features to fulfill these needs. And these design features do influence the 
child’s experience with the app. 

Ultimately, this information can be used to create more informative app 
descriptions and empirically-based parental guidance tools than the ones currently 
available. Even more, this information can be used to encourage app developers to 
consider their user early and often and perhaps even from a different perspective. 
And, idealistically, this scholarship can serve as early steppingstone for what will 
hopefully become an empirically rich field of how new media technologies shape 
children’s lives. Perhaps not only in the field of basic apps, but also with more 
advanced technologies such as augmented or virtual reality as these technologies 
may similarly shift from being an asset to life to being a part of life. Either way, 
looking at the potential, the benefits, and the strengths of the quickly evolving 
technologies in the lives of children will go a long way towards ticking the winning 
box - enriching children’s lives – which is surely a box worth ticking. 
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