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ABSTRACT 
 

Young children’s digital play environments comprise an increasingly large part of 

early learning experiences, and are likely to have ongoing and enduring impacts throughout 

life. Research on early childhood educational (ECE) apps has been predominantly considered 

from researchers’ perspectives, with little consideration of all stakeholders. At the same time, 

these perspectives bear little influence on app developers, who continue to produce apps with 

short and unsustained uptake. In this paper, the authors consider how ECE app quality is 

perceived from four categories of stakeholders’ perspectives: top-down, bottom-up, outside- 

in and inside-out. In doing so, they offer insight into discrepancies in what and how demands 

for quality are viewed. This insight provides preliminary explanation for why ECE app 

quality is not meeting each stakeholders’ demands, and how a negative feedback loop might 

be redressed and more stakeholder demands met. 
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1. Introduction 

Early life experiences can have profound effects on adult life outcomes. Children’s 

experiences in their first five years can have lasting effects on later academic (Melhuish et al., 

2015; Sylva et al., 2014), socio-emotional (Melhuish, Gardiner, & Morris, 2017), health and 

brain development outcomes (Shonkoff, Boyce, & McEwen, 2009). In the modern digital 

world, these vital early experiences are increasingly being filled with children’s interactions 

with touchscreen devices. Young children are progressively using more and more educational 

games and apps (Statistica, 2018b). Touchscreen devices are taking an ever more important 

role in their everyday lives (Hatzigianni & Kalaitzidis, 2018). In line with this increase, the 

American Academy of Pediatrics revised their guidelines around the use of digital media and 

emphasised quality over quantity (Christakis, 2014). 

The proliferation of touchscreen devices in the minority-world has brought with it 

profound changes to contemporary childhood. The Apple iPhone was released in 2007 and 

the first iPad was released in 2010. In 2011, only 38% of children aged 0–8 in the United 

States (US) had ever used a mobile device, but by 2017, that figure rose to 84% (Rideout, 

2017), with each successive estimation quickly becoming outdated (Radesky & Zuckerman, 

2016). Some 27% of young American and British children use a device every day of their 

lives, and 98-99% have access to one (Formby, 2014; Rideout, 2017). In 2014, 37% of three- 

to five-year-olds owned their own device, averaging 79 minutes’ daily use (Marsh et al., 

2015). Even younger children (two to four years) averaged 58 minutes. By the age of three, 

the average European pre-schooler knows how to interact with touchscreens using a range of 

gestures, including drag, tap, slide and pinch (Nacher, Jaen, Navarro, Catala, & González, 

2015). Young children’s digital activities are now a significant part of the awake time in 

which they learn. Just as any other environment designed for learning in minority-world 

contexts (e.g., preschool, the home), the educational apps available to young children should 
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be considered a learning environment, as it is in contemporary scholarship (EU Kids Online, 

2014; Danby, Fleer, Davidson, & Hatzigianni, 2018). 

As the number of young children with access to touchscreen devices rises, so too does 

the number of apps marketed towards them. In the first quarter of 2018 approximately 3.8 

million apps were available on the Google Play platform (for Android devices) and 2 million 

apps were available through the Apple App store (Statistica, 2018a), with 8.5% of these 

classed as “educational” (Statistica, 2018b). Of these, a majority (58%) were targeted at four- 

to five-year olds in 2011 (Schuler, 2012). Yet it remains in question whether apps that are 

classified as “educational” can precipitate the learning they propose to. The quality of these 

apps has led researchers to appraise the newly-emerged app environment as “the digital Wild 

West” (Guernsey, Levine, Chiong, & Severns, 2012) and the “170,000 app problem” (Zosh, 

Lytle, Golinkoff, & Hirsh-Pasek, 2017). Critically, as the previously exponential growth in 

the quantity of apps has slowed down, AppStore growth may be now more likely to be driven 

by quality (Bussiness of Apps, 2018). 

Given the importance of the quality of early learning to a child’s long-term outcomes 

(Howes & Smith, 1995; Morrison, Rimm-Kauffman, & Pianta, 2003; NICHD Early Child 

Care Research Network, 2005; Warren & Haisken-DeNew, 2013), it is important to evaluate 

the emerging early childhood educational (ECE) app environment. While frameworks to 

assess app quality proliferate, there appears to be little evidence that the educational value of 

“educational” apps is increasing as a result (Highfield & Goodwin, 2013). While many 

frameworks aim to “guide researchers, educators, and designers in evidence-based app 

development” (e.g., Hirsh-Pasek et al., 2015, p.3), much of the well-meaning advice 

proffered by academics and community groups appears to be largely unheeded (Dore et al., 

2018). Despite its obvious merits, evidence-based advice is arguably not appropriately 

influencing the quality of educational apps being developed because those offering the advice 
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have not taken a wholistic view of the various stakeholder perspectives—and therefore 

influences—on the quality of the ECE app environment. In particular, the end-users, young 

children with access to apps, have rarely been consulted as to their demands (Verenikina, 

Kervin, Rivera, & Lidbetter, 2016). Hirsh-Pasek and colleagues’ (2015) comprehensive 

framework, for example, does not appear to consider app developers’ commercial interests 

nor parents’ pragmatic constraints, nor do most others (Dore et al., 2018). Yet a consideration 

of quality must be holistic, and account for discrepancies in purposes and demands of various 

stakeholders (Ceglowski, 2004). Katz (1993) argues that ECE quality should be assessed 

holistically by appealing to different stakeholder perspectives. In this paper, we utilize four 

perspectives from this framework to canvass the available research on the quality of ECE 

apps. Adopting this holistic perspective may provide insight into the current app 

configuration that appears to serve few—rather than all—stakeholders. 

 
 

2. Different Perspectives on Quality in Early Childhood 
The initial challenge in determining what makes for a quality educational app is 

defining what is meant by “quality” in the first place—and to whom. The term “quality” is 

itself inherently subjective, and dependent on one’s perspective. In order to achieve a more 

holistic idea of quality, Katz (1993) modelled just how different perspectives on quality in 

early childhood programs interact with one another. However, just as parent and child might 

have widely convergent ideas of what constitutes a quality afternoon snack (e.g., an apple vs. 

a cupcake), Katz (1993) noted that “it is theoretically conceivable that aspects of quality that 

satisfy one perspective may not satisfy another” (p.1). We argue that this insight is key to 

understanding “the digital Wild West” or “170,000 app problem”. Based on the the Katz 

(1993) model, here we have considered the ECE app environment four perspectives, which 

have also been adopted in other perspective frameworks of quality (e.g., Ceglowski, 2004): 
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(1) The top-down perspective is that of those who oversee the use of apps across 

different contexts: policy-makers, organisational bodies and researchers as 

prominent examples. These groups enjoy an aerial view of the educational app 

environment. From above they are able to observe how everything and everyone 

relates to one another. Yet, these stakeholders do not necessarily use apps or 

interact with the children using them. 

(2) The outside-in perspective held by consumers of the apps such as parents and 

educators who do not use the apps themselves (and are thus outside), but are the 

ones that allow children to use the apps. 

(3) The bottom-up perspective emanates from the end-users of the apps: in this case, 

young children. It is noteworthy that young children do not predominantly make 

the decision to purchase or acquire the app. 

(4) Finally, the inside-out perspective is that held by the app developers, individuals 

or companies themselves. While they do not necessarily work directly with young 

children, it is this group that populate the environment in the first place (and are 

thus inside). 

This model (see Figure 1) does not preclude one stakeholder having more than one type of 

perspective, as is seen with young children who are also able to purchase apps (Chaudron et 

al., 2015). This paper will now consider each of these four types as a way of understanding 

the relationships they may have to each other. 
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Inside-out: 
Parents and educators 
who purchase the apps 

Top-down: 
Researchers and consumer groups 

who research the apps 

Outside-in: 
Parents and educators 
who purchase the apps 

Inside-out: 
App developers who 

make and sell the apps 

Bottom-up: 
Children who use the apps 

Figure 1. Four perspectives of the ECE app environment 
 
 

 
 
 

2.1.Looking from above: researcher and consumer groups’ perspectives on the 
ECE app environment 

Researcher and consumer groups are able to observe and assess the educational app 

environment from on high. Yet this group does not necessarily consume or create educational 

apps. To our knowledge, research has not been conducted on researchers’ perspectives on 

quality. We take here the criteria researchers use to evaluate apps as indicative markers of 

quality. 

Hirsh-Pasek and colleagues (2015) and Miller and Kocurek (2017) evaluated ECE 

apps based on evidence for learning, so it might be assumed that their perspective on quality 

closely associates it with learning. Specific evaluations (e.g., concerning literacy) were also 

usually based on learning, even though they may have been focused more on skills such as 

producing multimedia or communicating online (Wohlwend & Rowsell, 2016). The 

consumer group Common Sense Media, on the other hand, also included “age- 

appropriateness”—such as levels of violence, positive role modelling and values, 
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consumerism and sex-related content—as an additional marker of quality. While 

entertainment value does feature in consumer-based reports (YogiMeter, 2012), it does not 

predominate the perspectives of researchers in journal publications (Broekman, Piotrowski, 

Beentjes, & Valkenburg, 2016). 

Two main approaches are found within the literature on researchers’ perspectives. The 

first one opts for assessment frameworks based on broad guiding learning principles (e.g., 

Hirsh-Pasek, Zosh, Golinkoff, Gray, Robb, & Kaufman, 2015; Miller & Kocurek, 2017), 

while the second one makes use of more detailed and narrowly defined rubrics (e.g., Bano, 

Zowghi, & Kearney, 2017; Lee & Cherner, 2015; Papadakis, Kalogiannakis, & Zaranis, 

2018). Hirsh-Pasek and colleagues (2015) proposed a standard for designing, evaluating and 

selecting educational children’s apps. This standard was based upon what the authors 

considered the four evidence-based pillars of learning. Under this framework, educational 

apps were assessed on whether they promoted (1) active, (2) engaged, (3) meaningful, and (4) 

socially interactive learning. In a similar vein, Miller and Kocurek (2017) proposed five 

principles to which app developers should adhere: (1) content should be developmentally 

appropriate, (2) app designs should integrate theoretical frameworks from learning sciences, 

(3) learning should occur in socially rich contexts; (4) the content should be diverse; and (5)

there should be a balance between play and real-world learning. 

The theme of age appropriateness is common (National Association for the Education 

of Young Children & Fred Rodgers Center, 2012; Papadakis et al., 2018), usually considered 

in relation to learning rather than proscriptive protectionism similar to parental perspectives 

(see below; e.g., Common Sense Media, n.d.). Many evaluations look at learning quite 

holistically, including aspects such as interactivity (Blitz-Raith & Jianxin, 2017), socio- 

emotional and communication skills (Radesky & Zuckerman, 2016; Wohlwend & Rowsell, 

2016). Other evaluations (e.g., Bano, Zowghi, & Kearney, 2017; Highfield & Goodwin, 



WHY CAN’T I FIND QUALITY APPS FOR MY CHILD? 

9 

 

 

2013) examine pedagogic design principles and thus focus on teaching as well as learning, 

further illustrating the primacy of learning in researcher perspectives on app quality. These 

reviews typically find the majority of design principles to be instructional and therefore better 

suited to school-age rather than younger children’s learning (Papadakis et al., 2018; Sari, 

Takacs, & Bus, 2017). Such conclusions derive from an overt focus on the value of learning 

to researchers’ perspectives on app quality. 

 

2.2. Outside-in: App consumers’ perspectives on the ECE app environment 

Those purchasing children’s educational apps are typically parents and educators. In 

theory, educational apps are not designed for this group, yet these are the people that make 

the purchasing decision, and are the typical object of app marketing strategies. Parents and 

educators must step into the foreign world of children’s educational apps and make choices 

for children. Their perception of quality appears straddle their own and children’s demands 

We address each group in turn. 

Parents’ perspectives. Parents tend to express desires for their young child in two 

main areas related to children’s readiness to begin school: academic competence (literacy and 

numeracy) and social skills (Colliver, 2016; McLean, Edwards, Colliver & Schaper, 2014). 

Social development and skills feature highly in parents’ aspirations for their young child 

when enrolling in ECE (Cooney, 2004; Needham & Jackson, 2012). Similarly, children 

learning to recognize alphabet letters or count to 20 are among the most important skills to 

parents (O'Gorman & Ailwood, 2012; West, Hausken, & Collins, 1993), presumably because 

literacy and numeracy skills are perceived as a route to success in life (Luster, Rhoades, & 

Haas, 1989). Their importance to parents is thought to be a key reason they do not fully 

recognise the value of child-initiated play (Fung & Cheng, 2012; O'Gorman & Ailwood, 

2012), meaning the guided play on digital devices may prove alluring (Wartella et al., 2013). 
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It might therefore be expected that parents see their young child’s play with apps as 

educational. Sergi et al. (2017) indeed found an overall positive perspective on app usage 

among rural parents, who reported cognitive development advantages of dexterity, memory, 

attention, and linguistic and mathematical skills and, despite some over-usage concerns. 

Chaudron and colleagues (2015) also reported perspectives of creativity, imagination, social 

skills, knowledge acquisition, and hand-eye coordination affordances in the perspectives of 

parents from 70 families across six European countries and Russia. Similarly, positive 

perspectives were reported by 90% of nearly 1,200 US parents with children aged three to six 

from different income streams in McClure, Vaala and Toub’s (2017) US-wide survey. 

Parents also hold the view that apps will represent a primary modality of interacting with 

information and knowledge in the future, and their use is thus holds educational value 

(Chaudron et al., 2015; Plowman & McPake, 2013). Broekman et al. (2016) noted that the 

need for educational content was the second most common demand, and significantly 

associated with a more authoritarian parenting style. Takeuchi’s (2011) survey of 800 parents 

of children ages three through ten, however, noted that parents considered computer-based 

and handheld gaming consoles more effective than mobile apps for children’s school- 

preparation. Studies also highlight most parents’ concern over reduced physical activity and 

online privacy resulting from media use (Barmomanesh & Vodanovich, 2017; Takeuchi, 

2011). More than 90% of parents had some rules about digital media use, suggesting quality 

is indeed a concern for parents. Recent evidence suggests that across USA, Turkey, China 

and South Korea, parents still prefer traditional forms over digital play, which may mean 

privacy and health concerns figure in parents’ evaluation of apps (Isikoglu Erdogan, Johnson, 

Dong, & Qiu, 2018). 

Another frequently reported consideration parents make is how apps may assist in 

engaging children while parents attend to other needs (Sergi et al., 2017; Wartella et al., 
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2013). Just as considerations of whether parent demands are met by an ECE program inform 

their perspective on ECE quality (Katz, 1993), so too do these apply to app quality. Around a 

third of all parents agree that “smartphones and tablets make parenting easier” (Wartella et 

al., 2013, p. 16). For example, parents reviews of apps impact downloads (Pagano & Maalej, 

2013; Papadakis et al., 2018) and the quality of apps less directly (Galvis Carreño & 

Winbladh, 2013). A sample of 166 parents of children under six perceived the predominant 

uses of apps were for entertainment (Barmonaesh & Vodanovich, 2017), consistent with 

other studies (e.g., Sergi et al., 2017). Broekman et al. (2016) quantified this need for 

“independent entertainment” as the most important demand in their sample of 1320 parents of 

three- to seven-year-olds (p. 148). Discussed in this context is the concept of 

“othermothering” (Case, 1997), which derives from work with African American women 

who help children other than their own with a child’s educational and cultural upbringing, a 

practice characteristic of many pre-industrialised cultures (Diamond, 2012; Mead, 

1930/1962). It has been noted that the extent to which an ECE app sustains the engagement 

of young children, or can act as a “digital pacifier” (distraction tool) when parents need to 

attend to other demands (e.g., meal preparation, being quiet on aeroplanes), are likely to play 

a role in parents’ app choice (Barmomanesh & Vodanovich, 2017; Chaudron et al., 2015; 

Holloway, Green, & Love, 2014, p. 151; Sergi, Gatewood, Elder, & Xu, 2017). It seems 

intuitive that othermothering would play a role in app choice, but is an area requiring further 

empirical verification, particularly given preliminary evidence that it can elicit a sense of 

guilt for parents (Barmonaesh & Vodanovich, 2017). Additionally, the choice of apps as 

digital pacifiers may have interesting feedback loops; preliminary findings suggest that 

parents believe young children’s tantrums increased as a result of app use (Barmonaesh & 

Vodanovich, 2017). In summary, extant literature suggests parents’ perspectives on ECE app 
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quality take educational and entertainment value as primary motives for young children’s use 

of them. 

Educators’ perspectives. Educational apps are being increasingly used by educators in 

early childhood education and school settings (Arnott, 2016; Palaiologou, 2016). Behind this 

increase appears to be the perception that the use of digital media is a necessary component 

of modern learning, as well as the attraction of teaching content in new and varied ways 

(Brueck & Lenhart, 2015; Merchant, 2015). 

It should be noted that extant published research rarely examined educators’ 

perspectives on ECE app quality. Early childhood educators appear to value holistic 

curriculum content over narrow definitions of learning such as reading, writing and 

mathematics (Hunter & Walsh, 2014; Keating, Fabian, Jordan, Mavers, & Roberts, 2000). 

The amenability of educational apps to teaching specific content in narrow ways would 

suggest educators would not endorse them as much as open-ended play experiences. 

Australian research on educators’ attitudes and beliefs about the use of touchscreen 

technologies with children under three years of age reveals an overall positive stance towards 

appropriate integration of technology in everyday practice (Hatzigianni & Kalaitzidis, 2018). 

Educators’ pedagogical philosophy informs their beliefs about technology, such that 

educators viewing children as capable explorers and creators are more favourable towards 

technology (Hatzigianni & Kalaitzidis, 2018). The age of the educator may also impact their 

views on technology’s utility (O'Bannon & Thomas, 2014). Thus, educators who support 

children’s playful learning appear to endorse digital learning through play also, suggesting 

that variability in the outside-in perspective may be due to parenting style and teaching 

philosophy. However, there appears to be a general consensus that apps are quality when they 

precipitate entertainment and learning. 
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2.3. Bottom-up: Young children’s perspectives on the ECE app environment 

The bottom-up perspective considers how ECE apps are actually experienced by the 

children who use them. The end-user perspective is predominated by young children 

themselves, except when both child and parent play a tablet app together (Takeuchi & 

Stevens, 2011). While research on young children’s perspectives is lacking (Sommer, 

Pramling Samuelsson, & Hundeide, 2010), that pertaining to ECE apps are even more 

limited. Compounding this dearth is a tendency for publications to be titled “young children’s 

perspectives” while not actually reporting what the children themselves said (e.g., Verenikina 

et al., 2016). Scholarship on young children’s perspectives resoundingly indicates that play is 

children’s preferred activity (Einarsdóttir, 2011; Kragh-Müller & Isbell, 2010; Christine 

Stephen & Brown, 2004), and social interaction (playing with friends) as the most significant 

factor in this preference (Cooney & Sha, 1999; Hatzigianni, 2014; Rogers & Evans, 2008; 

Wing, 1995). 

Studies of young children’s perspectives on quality ECE appear to involve peer 

engagement (Langsted, 1994) and relationships (Einarsdóttir, 2005). Thus, children may be 

more interested in educational apps that foster social interaction (Arnott, 2016). There 

appears to be limited evidence of this, but rather trends towards the majority of ECE app use 

being solitary (Chaudron et al., 2015), or reducing verbal interaction (Verenikina et al., 

2016). There is evidence, however, to suggest that digital play is not an all-consuming 

interest, but one moderated by outdoor and non-digital play, which may be enlarged and 

informed by it (Chaudron et al., 2015; Fleer, 2018; Cristine Stephen, Stevenson, & Adey, 

2013). For example, Verenikina and others’ (2016) observations indicate that young 

children’s use of apps extends and provides a tool for imaginary play with others, suggesting 

that exclusively digital play may less likely involve others, but certain apps can be used 

creatively by children for social play (Arnott, Grogan, & Duncan, 2016). However, verbal 

interaction and meta-narratives about the play tend to attenuate, potentially because so much 
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of the play was guided by the app itself (Verenikina et al., 2016). When asked, young 

children appear to define play by their ability to choose and guide the course of activity 

(Breathnach, Danby, & O'Gorman, 2017; Cooney & Sha, 1999), and the absence of adults 

and structure in tasks (Howard, 2002; McInnes, Howard, Crowley, & Miles, 2013). It may be 

reasonable to expect that greater flexibility within the app is a marker of quality for young 

children, but currently this has only been validated by one study (Verenikina et al., 2016). 

Children under nine years did not evidence concern about inappropriate content or 

privacy issues related to ECE app use that their parents’ do (Chuadron et al., 2015). Thus, 

age-appropriateness may not be a marker of quality as it is for consumer groups and parents. 

Further, while parents generally purchase “educational” apps for their young children, there 

is preliminary evidence children are more inclined towards entertainment than education, 

once old enough to purchase their own apps (Chuadron et al., 2015). Therefore, young 

children potentially do not rank learning as a marker of quality, another difference from the 

top-down and outside-in perspectives. 

Thus, from the modest literature on young children’s perspectives, little is known 

except the importance of playful activities. There is some preliminary data to suggest that 

children perceive entertainment and flexibility as markers of quality, particularly if that 

flexibility allows greater child control and capacity to use it in social play with peers. 

 

2.1.Inside-out: Developers perspectives in relation to educational apps 
 

The educational app environment is populated by apps created by the app developers 

themselves. Their perspective is one from the inside-out, looking out towards the parents and 

educators who purchase the apps and the children who play them.There are millions of app 

developers, with statistics suggesting nearly one million on Google Play, 500,000 through the 

App Store and 75,000 through Amazon AppStore (Bussiness of Apps, 2018). Identifying the 
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most popular and esteemed app developers in the “educational” category is a challenging task 

given the abundance of websites and unregulated frameworks that exist. Extensive search of 

the educational databases such as A+ Education (Australian Council for Educational 

Research, 1990) did not yield any published research before 2019 examining developers’ 

perspectives on ECE app quality. Though app development has been the subject of wide 

critique, particularly with regards to the quality of pedagogical design (e.g., Hirsh-Pasek, 

Zosh, Golinkoff, Gray, Robb & Kaufman, 2015; Miller & Kocurek, 2017), no research 

appears to understand these issues from the perspectives of the developers. 

Given the dearth of academic research on these perspectives, we conducted extensive 

web searches for the perspectives of successful app developers, such as Toca Boca, Edoki 

Academy and TinyBop. This search was supplemented by inviting comments from leading 

children’s app developers. 

After contacting ten leading developers via email, two commented on their 

perspective on quality in young children’s apps. We complemented this information by 

consulting video interviews available publicly online regarding indicators of quality. Salient 

themes to emerge from our review of developers’ perspectives included concerns regarding 

child engagement, brand trust, software bugs and ethical considerations. 

The first of these related to developing successful apps, which was often measured in 

downloads. For example, then Chief Executive Officer (CEO) of Toca Boca™, discussed 

how reaching 100, 000, 000 downloads in 2015 was an indicator of how engaging the apps 

were for children (The Swedish-American Chamber of Commerce, 2015). The CEO of 

TinyBop likewise commented “we did no marketing to schools and yet the apps have been 

downloaded 1, 500, 000 times to schools, and teachers are our biggest advocates”, suggesting 

he believed the app’s intrinsic qualities (without marketing) were responsible for its 

popularity (Gutierrez, Personal communication, October 5, 2018). The co-founder of and 
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developer for Edoki Academy commented how apps were tested extensively throughout the 

development process, and engagement and entertainment appeared to be key criteria in the 

evaluations of these tests (Touze, Personal communication, October 18, 2018). Others 

(Games & Learning, 2014; Sari et al., 2017) have noted that app development strategies (such 

as not using any one language) are motivated by sales. As one educational app developer 

commented: 

For an educational app company to survive, like any other business, they must have 

revenue …in the world of mobile apps where around 94% of apps are free to download, 

revenue generation is easier said than done (Watkins, 2016). 
 

Akin to the entertainment value of apps were developers’ intention to ensure children 

were learning, but perspectives differed in how this might be defined. For example, TinyBop 

and Toca Boca valued app environments which simulated real-world phenomena (e.g., the 

human body, machines, etc.) and which children could explore in open-ended ways. Others 

valued learning through more prescribed modes of interaction with fewer ways that the 

children could interact with the apps (e.g., pushing objects through holes of the same shape). 

Edoki Academy saw the multi-sensory, active learning valued by the Montessori philosophy 

as a marker of quality (Touze, Personal communication, October 18, 2018). Toca Boca, in 

contrast, saw itself more as a toy- than a game-developer, and saw learning as inclusive of 

children’s “emotional needs” above and beyond fun or competition (Children's Technology 

Review, 2012). Toca Boca’s CEO saw the focus on education as a reductionistic perspective 

on childhood, with the quality of an app marked by how much it appealed to young children’s 

imaginations and creativity to foster learning (Jeffreys, 2014, cited in Games & Learning, 

2014). He asserts that if an app is not fun, children will not play it and even the most 

educational app will not result in any learning. This lack of explicit educational focus, 

however, conflicts with the perspective of some consumer groups, who rate Toca Boca’s apps 

with four instead of five stars in CSM’s database (see Common Sense Media, n.d.). 
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Therefore, while learning is a marker of quality from the top-down and inside-out 

perspectives, differences in how that learning is defined makes ECE app quality contested 

terrain. 

Moreover, it was salient from developers that learning was not a driving force in the 

development of the overwhelming majority of “educational” apps because the predominant 

rating systems (e.g., the App Store™) were inconsistent in if and how they evaluated learning 

(Vaala, 2016). Developers identified the need for the addition of an “actually educational” 

app category (Touze, Personal communication, October 18, 2018). Without such evaluation, 

app developers were becoming more focused on concerns other than learning. 

Another salient marker of quality for developers was consumers’ trust of the app 

brand. Many popular app developers had a suite of apps. Jeffreys and Gutierrez saw their 

ability to win the trust of parents and educators to download other apps in this suite as a 

characteristic of quality for them. For this reason, the consistency of the usability, aesthetic, 

brand and overall user interface were some of the common ways that trust was thought to be 

established, and thus a consideration for app quality (Games & Learning, 2014; Gutierrez, 

Personal communication, October 5, 2018). Similarly, creating apps that were free from 

glitches or bugs in the software was important to ensure app quality, as such errors would 

dramatically impact the user experience. 

A theme which mirrored some of the parental concerns were ethical considerations. 
 

For example, Toca Boca was clear that it only developed gender-neutral and inclusive 

content (Slush, 2014) and never had in-app purchases or advertising (Straylor, 2015). This 

was not uncommon, and explicitly an ethical consideration for Edoki Academy and TinyBop, 

who assumed the stance that it was unethical to use to young children as “marketing 

vehicles” (Gutierrez, Personal communication, October 5, 2018). As with perspectives on 

learning, developers and consumer groups’ different ethical approaches to developmental 
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appropriateness make it important for all perspectives to be taken into consideration in 

determining app quality. 

In summary, entertainment, learning and ethics appear to be the best markers of ECE 

app quality from the inside-out perspective of app developers. 

 
 
 

3. Discussion 
The extant literature on stakeholder perspectives on quality in ECE apps sees sharp 

differences in the top-down, outside-in, bottom-up and inside-out perspectives on quality. 

Table 1 presents some of the consistent themes in the literature for each stakeholder group 

perspective. While there are some overlaps in what was considered from each perspective, 

there were differences in the ways these overlapping criteria were often viewed. For example, 

while the top-down perspective appeared to demand rigorous evaluation of learning 

outcomes, the outside-in (parents’ and educators’) perspective also often wanted learning, but 

not in consistent ways. Entertainment value featured in the outside-in and inside-out 

perspectives, but for parents this value was expressed in terms of “othermothering”. Like 

researchers, educators appeared to focus on learning, but most apps failed to provide 

compelling evidence of this learning. Such difference in priorities can be conceptualised 

diagrammatically (Figure 2). Visualising the priorities of each perspective provides some 

insight into tensions that exist, here proposed as the first step towards their resolution. 

 
Table 1 – summary of main criteria for app quality across different stakeholder perspectives 

Top-down: 
researchers, 
consumer groups 

Outside-in: 
parents, educators 

Bottom-up: 
children 

Inside-out: app 
developers 

 
 

Learning Learning 
Age appropriateness Age appropriateness Cultural and gender 

neutrality 
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Entertainment value Entertainment value Entertainment value 
Screentime health 
concerns 

Choice 
Social interaction 

Brand trust 
Bugs and malware 
Ethics (cultural and 
gender neutrality, no 
in-app purchases) 

 
 
 
 
 

3.1. Demands, short circuits and rewiring 
To distil the findings of this review, Figure 2 describes the main demands of each 

perspective. Thicker lines denote demands, dots the origin (demander) and arrows the 

destination (who it is being demanded of). That is, while researchers and consumer groups 

appear to demand learning in ECE apps, app developers are motivated to increase revenue 

through downloads. While children’s and parents’ demands for entertainment are being met 

by the apps developed, educators’ and parents’ demand for learning outcomes from apps are 

not (indicated by a jagged-lines interruption). As such, potential downloads are limited by 

lack of clear evidence for the app precipitating learning. Given parents’ and educators’ 

apparent demand for learning, if developers were able to provide evidence that their app was 

precipitating learning (e.g., by showing significantly greater learning in children using the 

app), downloads would likely increase. As there appears to be no well-known source of 

concrete evidence for systematic learning associated with any app, the impact of providing 

such evidence is likely to be significant in the number of downloads. The call for publically- 

available and quality evidence of learning from apps thus appears warranted. 
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Figure 2 – Main demands of each stakeholder group that are being met or not 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Within the current configuration, no stakeholder is completely satisfied. This dynamic 

may be explained by “short circuits” or demands that are not being met. Researchers, 

educators and parents’ demands for learning are not met, but because the demand for 

entertainment is met, app developers are not incentivised to provide evidence for learning. 

Therefore, there appears to be a trend towards creating apps with high entertainment value, 

and apparent, but not evidenced, educational value. For Edoki Academy, for example, 

challenging closed-ended puzzles provide an intellectual challenge that may appear 

educational to consumers. For Toca Boca, their claims about the value of play for children 

may align better with some parents’ beliefs about play leading to learning, but not others 

(Colliver, 2016; Fogle & Mendez, 2006; Grob, Schlesinger, Pace, Golinkoff, & Hirsh‐Pasek, 

2017). The result is a configuration in which apps are marketed as very entertaining and 

possibly educational, and parents and educators consume these without any assurance that 

Entertainm
ent 

value 
Learnin

 

Researchers 

Downloads 
Parents & 
Educators Learning develo 

App 
pers 

Entertainment value 

Children 
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ECE apps will in fact result in learning. Given their utility for othermothering and 

entertainment, and the importance of the early years for long-term outcomes, ECE app sector 

is perhaps more a missed opportunity than a high-quality environment. 

 
 

4. Conclusion 
 

Given ECE apps form an increasingly large part of children’s learning experiences, 

and thus hold great potential to improve long term outcomes, it is timely to consider the 

quality of apps. A holistic view of quality must consider all stakeholders equally. This paper 

has sought to canvas the extant knowledge about quality ECE apps from four main 

perspectives in order to shed light on ways that quality may be improved. While learning is 

demanded by researchers, consumer groups, educators and parents, app developers have little 

incentive to ensure learning occurs because children and parents demand entertainment value, 

and entertainment is usually self-evident. Further, while it may be assumed that concrete 

evidence of learning is more difficult and costly to provide, evidence for entertainment will 

be apparent from children’s usage. 

Similarly, age appropriateness is demanded by researchers, consumer groups, 

educators and parents, and developers appear able to meet such demands. Age 

appropriateness concerns are also consistent with developers’ demand for brand trust. On the 

other hand, children’s likely demands for more choice and social interaction appear to remain 

unanswered. 

Understanding these trends in terms of the demands that each stakeholder prioritises, 

it is possible to find ways ECE app quality may be improved for the most stakeholders. As 

researchers, educators and parents demand evidence of learning, there appears to be a short 

circuit: app developers cannot provide this evidence or they see learning differently. This is 

likely to be limiting the number of downloads of developers’ apps. A potential solution to 
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this would be for an evidence base to be built which parents, educators and other consumers 

could consult. Rather than enjoyment being the main criteria for “educational” app reviews 

(e.g., on the App Store™), consumers would have some assurance of how effective an app is 

at facilitating learning. Defining learning for young children would also help parents broaden 

their views, understand app developers’ philosophy and decide whether they agree with it or 

not. Research evidence (e.g. how young children used the app and what did they gain) would 

also be powerful in influencing parents’ and educators’ choices. Publicly available evidence 

is likely to strike a balance between the demands for entertainment and learning, and 

incentivise app developers to ensure their apps also lead to learning. This paper thus argues 

the need for more research in this field and the production of publicly available evidence on 

the effectiveness of apps to facilitate young children’s learning. 

 

4.1.Limitations 
This review was limited by the literature available on consumers’, children’s and 

developers’ perspectives on quality. Future research is needed to verify the trends identified 

in this paper and find other ways that stakeholders’ demands may be met. 
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