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ARTICLE INFO ABSTRACT

Received: 4 Jan 2022 Mobile devices have become increasingly ubiquitous in the contemporary communication

Published: 12 Feb 2022  landscape. Riding this trend, educational apps have proliferated the market, with many which
claim to support and improve children’s learning and literacy development. Caregivers are often
faced with the challenge of discerning the value of these educational apps and in choosing the
appropriate apps for their children. In this paper, we discuss the development of a set of
considerations to support caregivers in their curation of educational apps. This is done by
performing a review of 28 past studies done on educational apps and synthesizing their findings
to draw out common themes from the literature. These themes are then categorized into nine
considerations in the form of guiding questions that caregivers can use to curate educational
apps for their children’s digital play and learning. In the final part of our paper, we apply the set
of considerations to three educational apps to demonstrate its utility.
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INTRODUCTION

The advancements in digital technology and the affordability of mobile devices have made digital play an
increasingly common phenomenon amongst children (Djonov et al., 2021; Hatzigianni et al., 2018; Lim & Toh,
2020; Toh & Lim, 2022). Many children, even from a young age, have access to a mobile device and are
exposed to the use of various apps. Riding this trend, companies have produced educational apps, many of
which claim to support and improve children’s learning and literacy development. As an increasing number
of educational apps flood the market, we posit that it is useful to have a set of considerations that can support
caregivers, such as parents and teachers, in their curation of educational apps which can be used for their
children'’s literacy development.

Noorhidawati et al. (2015) found that children learn through their experience when interacting with the
educational apps in their learning incidents related to knowledge (cognitive); actions/motor skills
(psychomotor); and attitudes, feelings, and emotions (affective). Research have also provided empirical
support for the use of educational apps in addressing early achievement gaps (e.g., Griffith et al., 2019) and
supporting early learning (e.g., Arnold et al., 2021; Dore et al., 2019; Griffith et al., 2020). Kolak et al. (2021)
reviewed eight tools that have been developed in recent studies (2015-2000) to assess the educational
potential and design of apps for children (Callaghan & Reich, 2018; Department for Education, 2019; Hirsh-
Pasek et al., 2015; Lee & Kim, 2015; Lee & Sloan Cherner, 2015; Papadakis et al., 2018; Papadakis &
Kalogiannakis, 2017; Shoukry et al., 2015). They found that only three out of eight tools were aimed at
caregivers and almost all of the tools have a long list of criteria which makes it time consuming and impractical
for caregivers to curate educational apps. Hirsh-Pasek et al. (2015) explicated that educational apps must be

Copyright © 2022 by authors; licensee CEDTECH by Bastas. This article is an open access article distributed under the
terms and conditions of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/).


http://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0003-3046-1011
https://orcid.org/0000-0002-6468-227X
mailto:Victor.lim@nie.edu.sg
https://doi.org/10.30935/cedtech/11809
https://orcid.org/0000-0000-0000-0000
https://orcid.org/0000-0000-0000-0000

Lim & Toh

designed to promote four psychological principles, namely, active, engaged, meaningful, and socially
interactive learning within the context of a supported learning goal. Likewise, de Aguiar et al. (2018) proposed
a model for educational digital games that is informed by learning theories and responsive to the user
experience. More specifically for literacy development, and following our earlier work in developing
frameworks for video games in learning (Toh & Kirschner, 2020; Toh & Lim, 2021b), we also developed a
framework to describe the rich meaning potential of educational apps for language learning and explicate the
choices players have in their engagement and play in the app (Toh & Lim, 2022). In this paper, we draw from
the findings and work from de Aguiar et al., (2018), Hirsh-Pasek et al. (2015), Lim (2018), Lim et al. (2022), Lim
and Tan (2017), Noorhidawati et al. (2015), and others to develop a set of considerations to support the
caregivers in their curation of educational apps.

In this paper, we build on the work of Dubé et al. (2020) and Kolak et al. (2021) on the importance of helping
parents and educators identify quality educational apps. We echo their concern regarding the present lack of
transparency and meaningful information to support caregivers in their curation of educational apps. To
address this challenge, we propose the development of a set of considerations for caregivers that can guide
them in their curation of educational apps for young children. We conduct a review of relevant literature and
identify the principles highlighted from these studies. The ideas are organized according to categories and
expressed as specific considerations for the caregivers to apply in their curation of educational apps. We then
illustrate how the set of considerations can be used in the curation of three educational apps - The Big Brag
app, the Super Why Alpha Boost! app, and the Angry Birds app. Our paper is guided by the research question:
What are the considerations, based on past studies, for caregivers to curate educational apps?

METHODOLOGY

This paper is theoretically-oriented in that it builds on past research on educational apps, digital play and
learning to develop a set of considerations for caregivers in their curation of apps for learning. Keyword search

"nou

was carried out using the following terms: “educational apps and learning”, “mobile apps and learning”,

nou "o

“designing learning with educational apps”, “educational apps and user experience”, “game design and

" ou

learning”, “evidence-based app development”, and “multimodality and learning with digital apps".

The following online databases were searched: NIE (National Institute of Education) libris, Google Scholar,
Science Direct, and EBSCO library resource. We included publications from journals such as Psychological
Science in the Public Interest, Reading Research Quarterly, Reading Psychology, British Journal of Educational
Technology, TESOL Quarterly, Intervention in School and Clinic, Journal of Child-Computer Interaction,
Frontiers in Psychology, and others.

During the synthesis of the findings from prior research, a thematic analysis using the methodology of
grounded theory (Kiger & Varpio, 2020; Lochmiller, 2021; Nowell et al., 2017; Tuckett, 2005; Xu & Zammit,
2020) was applied to draw out common themes from the literature and then categorized to develop the set
of considerations. For example, a focus on emotions was reported to be important in helping children express
their ideas about the world based on studies conducted by Hirsh-Pasek et al. (2015) and Noorhidawati et al.
(2015). Affective learning is about engaging with the children’s emotion, attitude, and values when interacting
with the apps. For instance, the app may represent characters’ emotions using both language and visual
resources for children to develop social awareness. When the caregiver understands how language (e.g., use
of the word happy) is related to the visuals of the characters’ emotions (e.g., a smiling face) in the story, they
may be able to curate the apps for teaching children to identify emotions because the app uses a
contextualized approach for the learning activities.

CONSIDERATIONS FOR EDUCATIONAL APPS

Based on the themes identified, we develop a set of considerations for the curation of educational apps
below. We present these considerations in light of the relevant research and provide examples of educational
apps that illustrate the principles.
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Learning: What Learning Does the App Offer?

Our first consideration focuses on the learning from the child’s use of the educational app. Studies have
reported that specific educational apps can support children in learning vocabulary that is achieved through
image-sound-letters association (Cassady & Smith, 2005), in developing reading fluency and non-word spelling
(Ponce et al., 2012), and in improving reading comprehension (Kim et al., 2011; Schneider et al., 2016). Apps
can also help children develop multimodal literacy (Kress & Jewitt, 2003; Lim, 2021; Towndrow et al., 2013; van
Leeuwen, 2017) when they communicate meaning by combining different modes such as animation, speech,
images, colors, and music, to support vocabulary teaching and learning (Vungthong et al., 2015).

Educational apps can also develop children’s socio-emotional skills (CASEL, 2019; Lim et al., 2021; Toh &
Lim, 2022; Withey, 2016). We define social-emotional learning in terms of children’s learning of self-awareness
(i.e., recognizing one's emotions and thoughts and their influence on behaviors), social awareness (i.e.,
perspective taking), self-management (i.e., self-regulation), relationship skills, and responsible decision-
making (CASEL, 2019; Selander et al., 2018; Toh, 2021). The app may introduce general emotion regulation
and teach children ways to manage their emotions. For example, they can encourage children to calm down
using visual cues and count backwards from ten, accompanied by a deep breathing prompt. Apps may also
use stories to assure children that it is normal for them to experience strong emotions from time to time.
Some educational apps also provide opportunities to build children’s emotional awareness. For example, Lim,
et al. (2021) describes Collin’s World as a scenario-based game where the players experience an ethical
dilemma and navigate the choices offered.

Educational apps can also be used to develop children’s creativity (Kucirkova & Sakr, 2015). For example,
the Coloring Games app may have the child create art using everyday objects and offer options for them to
share their completed product on an online gallery or on social media with their family or friends. Digital play
can also help develop children’s problem-solving skills (Tarasuik et al., 2017; Toh & Lim, 2021a). For example,
the child may be given a problem-solving task in the Tami’s Tower app to solve together with a caregiver.

Learning Design: How Does the Learning Take Place?

The second consideration is to identify the way learning is designed for in the educational app. The
caregivers can reflect on whether the learning is by practice (transmissionist), by reinforcement (behaviorist),
or with others (social constructivist), and decide if the approach is appropriate for their child.

Learning by practice involves the repeated verbal or written performance such as repetitively tracing a
Chinese ideograph. Despite the repetitive requirement of rote learning tasks, there is the possibility that
automatic and spontaneous encodings will still occur (Pressley & Levin, 1985). Rote learning is less effective
when it does not connect to previously learned content in any substantial way (Ausubel, 1968). However, it
can serve as a precursor to ‘real learning’ when implicit knowledge can be activated.

Learning by reinforcement uses rewards (e.g., immediate positive feedback and hidden objects in apps)
to motivate the child. Through strengthening stimulus-response associations in the environment, the learners’
performance improves (Smith & Ragan, 2005). Examples of learning by reinforcement in educational apps
include a focus on the learners’ recall of facts (using quizzes), illustration of concepts, application of
explanations, and the following of procedures.

Learning with others focuses on the social construction of knowledge (Wise & Jacobo, 2010). Knowledge is
co-constructed with the caregiver through talk (Hindman et al., 2014; Parish-Morris et al., 2013) and the social
interaction (Nightingale & Cromby, 1999). Some apps are designed to create opportunities for learning with
others. An example is the Peppa Pig Me books app that has a feature which allows children to record their own
dialogue page, which allows for play and review with the caregivers.

Values: What are the Ideas Promoted?

The third consideration for caregivers is to recognize the values promoted in the educational apps.
Caregivers should consider the intended and incidental lessons promoted in the app to their child. For
instance, in Dr Seuss’ The Cat in the Hat, the Cat urges the children to be responsible for their behavior by
cleaning up their own mess or take responsibility for the consequence of their behavior. Towards the end of
the story, the Cat demonstrates the positive behavior of discipline and responsibility by cleaning up the mess
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it has created and encourages children to model its behavior. In this, the app is transmitting specific values
that socialize the child to certain norms.

Narrative representations in educational apps may also portray gender in a stereotypical and non-
inclusive manner. For instance, the female gender may be depicted in more nurturing roles such as in nursing
occupations, playing a domestic role in homes or serving as preschool educators, hence perpetuating certain
gender normativity. Children tend to internalize gendered notions of societal roles and expectations when
they are exposed to these stereotypes from a young age (Lin et al., 2017). As such, it is important for the
caregivers to consider the ideas promoted in the educational app to their child.

Interactivity: Does It Encourage Active Interaction Rather Than Passive Viewing?

The fourth consideration for caregivers is the level of interactivity which the app offers. Such features
promote embodied learning where children can actively participate (Papert, 1995) and exercise their agency
(Squires & Preece, 1999) in their interaction with the educational app. Embodied learning provides grounding
for language and thought (Gibbs, 2003, 2005). Educational apps can have features that encourage children to
exert physical and cognitive effort in learning. For example, a mathematics app that is designed to build
children’s skills at understanding quantity may present analogue representations of physical objects while
supporting direct manipulation of the virtual objects with multimodal feedback such as verbal labelling of
quantities ('You caught 5 fireflies!’), visuals (fireflies’ representations), and numerical representations (‘'5')
(Hirsh-Pasek et al., 2015). Another example is Nosy Crow's The Three Little Pigs. Children may take on the
perspective of characters such as the big bad wolf and blow into the microphone to simulate his action of
blowing at the pigs’ newly constructed houses (to learn the word ‘blow’) or they can tap on hidden objects in
the surroundings of the story world to enhance their story experience.

Notwithstanding, caregivers should also be mindful of the potential negative effects of the inclusion of
interactive hotspots in educational apps. Piotrowski and Krcmar (2017) reported that children paid greater
attention to the story content when there were less interactive features. They argued that the haptic use
encouraged by the interactive features was distracting to the reading task. Bus et al. (2015) also suggested
that the presence of games and interactive features incidental to the storyline, reduce the children’s language
comprehension. Likewise, in their meta-analysis of the effects of technology-enhanced stories for young
children’s literacy development, Takacs et al. (2015) reported that the positive effects of educational apps fade
when they contain interactive elements such as games and interactive features due to cognitive overload. As
such, it is useful for caregivers to reflect on the nature of interactivity offered by the specific app, and ascertain
the sweet spot between engagement and distraction.

Involvement: Does It Encourage Co-Play with Others?

The fifth consideration is whether the app supports interactions with others during and after its use.
Interaction (Hirsh-Pasek et al., 2015) and guided play (Dickinson et al., 2013; Nicolopoulou et al., 2018; Toh &
Lim, 2021a) can enhance children’s learning. A good educational app facilitates co-learning with caregivers
and co-play with other peers. For example, apps with animation or animated features could engage the child’s
attention (Sung & Chen, 2018) and facilitate verbal interactions with the caregiver through questions or
comments (Barnes et al., 2016) such as labelling or describing (Barnes, 2013) to explore the deeper meaning
behind the words or concepts.

Educational apps could also support caregiver-child interaction by including distancing prompts (Parish-
Morris et al., 2013; Reese & Cox, 1999) or scaffolding questions (Blewitt et al., 2009) to develop the child’s
vocabulary. One example is, journey, a game developed by Thatgamecompany, that provides a multiplayer
option for players to cooperate to progress their journey in the game. It involves puzzle-solving that creates
an opportunity for children to co-play with peers and facilitate co-learning with caregivers to solve the puzzles
to enable their progress.

Motivation: Does It Motivate Learning Beyond the App?

The sixth consideration is the extent in which the app motivates further learning. Some educational apps
use gamified elements to encourage the child’'s learning (Kezar & Rhoads, 2001; Kuh, 1996). Gamified
elements include features that are commonly found in games such as gameplay mechanics, a reward (point
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based) system, problem solving environments, clear goals, challenges, and others that are used in non-game
applications including educational apps to motivate learning (Deterding et al., 2011; Dichev & Dicheva, 2017).
Gamified elements can foster extrinsic motivation in children to encourage use of the app and learning
beyond the app through feedback (Brown, 1994). The extrinsic motivation can develop into intrinsic
motivation (Malone & Lepper, 1987) when the child experiences both feelings of competence and autonomy
(Mekler et al., 2017) as well as develops interest in specific areas. An example is The Cat in the Hat Builds that
app. ltincludes three games introducing science and engineering concepts for preschoolers. When caregivers
or children tap on the book in the tree house, they can find off-screen STEM extensions and activities to
continue their learning beyond the app. The integration of augmented reality (AR) technology in educational
apps may also motivate children (Juan et al., 2008; Liu et al., 2009), foster knowledge retention (Perez-Lopez
& Contero, 2013), and inspire their curiosity to learn beyond the app (Morrison et al., 2009). For example, Aug
That uses the camera feature of mobile devices to trigger 3-dimensional shapes for children’s learning and
interactions beyond the app.

Ease of Use: Is It Intuitive to Use?

The seventh consideration is in terms of how easy it is for the child to navigate and use the app
independently. When evaluating the app’s ease of use, caregivers can consider whether the app is
appropriately designed according to the child’s level of knowledge of technology use. The principles of
simplicity and intuitive design are important because they directly affect the user experience and satisfaction
when using the app (Eyal & Hoover, 2014). An intuitive user interface reduces the effort needed to use the
app (Pelton & Pelton, 2011). Zhao and Unsworth (2017) argue that an educational app scaffolds the child’s
learning of how to interact with it by building on the user’s current knowledge of how they interact with print
texts. For example, the user interface of Dr. Seuss’ The Cat in the Hat app may simulate how we interact with
books by swiping the screen to mimic the turning of the pages in a book.

Appropriateness: Is It (St)age Appropriate for the Child?

The eighth consideration is the appropriateness of the educational app to the child’s developmental stage.
Research has shown that educational apps that provide developmentally appropriate content help children
build a foundational understanding of basic concepts before engaging with more sophisticated and complex
material (Callaghan & Reich, 2018). Some apps support children’s learning through personalization (Kucirkova,
2019) to the knowledge level and (st)age appropriateness of children based on feedback from children’s
actions (Chew & Mitchell, 2019). For example, in the Preschool and Kindergarten Learning Kids Games app, the
child can learn to recognize the shape of the letter through the action of tracing its outline at the foundational
level. Children can start with easy tracing at first and then move gradually to tracing requiring more developed
fine-motor skills. After learning word recognition and writing, the child can proceed to learn the meanings of
words (Brown et al., 2014; Hadley et al., 2018) in the reading comprehension level.

Caregivers could also reflect on the language level used in the app and the difficulty level of the educational
app's content offered to the child prior to the child’s use of it by reading the app’s description on the website
and watching how the app functions on YouTube. They may also try a demonstration version of the app that
can be downloaded on the website prior to purchase.

Appeal: Is It Attractive to the Child?

The final consideration is the aesthetics of the app and how it appeals to the child's interest. A well-
designed app can elicit positive emotions and arouse curiosity in the child (Wang et al., 2017). Emotional
design research has identified ways in which good design properties can promote positive emotions (Norman,
2004; Plass et al., 2014; Um et al., 2012) in users. These design features (Grevisse et al., 2017) may stimulate
positive emotional responses such as pleasure, enjoyment (Tuch et al., 2010), and excitement (Chang et al.,
2012) as well increase their interest (Heidig et al., 2015) to continue interacting with the app. Balance,
harmony, contrast, and dominance are also design features that can attract attention by creating an
aesthetically pleasing object (Jacobs, 2004).

The considerations for the curation of educational apps are summarized in Table 1.
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Table 1. Considerations for the curation of educational apps

Learning What learning does the app offer?

Learning design How is the learning designed?

Values What are the ideas promoted?

Interactivity Does it encourage active play rather than passive viewing?
Involvement Does it encourage co-play with others?

Motivation Does it motivate learning?

Ease of use Is it intuitive to use?

Appropriateness Is it (st)age appropriate for the child?

Appeal Is it attractive to the child?

APPLYING THE CONSIDERATIONS AND DESCRIPTION OF THE APPS

In this section, we apply the set of considerations described earlier to demonstrate its usefulness. The
educational apps we have chosen are Dr Seuss' The Big Brag, Super Why Alpha Boost!, and Angry Birds. The Big
Brag app is highly rated by Common Sense Media purportedly because of its educational value. It provides
edutainment value as the story is not only well-acted by the narrator who puts on different voices for the
three characters in the story, the rabbit, the bear, and the worm but also provides different types of learning
such as vocabulary and socio-emotional learning. In contrast, Super Why Alpha Boost! is lowly rated by
Common Sense Media. Moving beyond literacy learning to the learning of physics, we also evaluated the
popular app, Angry Birds, which has been highly rated by Common Sense Media as one of the top ten best
kids’ apps of the decade (2010-2019). It is also the most downloaded freemium game series of all times with
more than 3 billion downloads according to Forbes.

The Big Brag' is a picture story app that aims to introduce vocabulary word learning through a narrative to
children (ages four plus) using engaging visuals, sounds, and voice acting. Children interact with the story by
tapping and swiping to explore the story world and progress the narrative. The app provides the options
where children and caregivers can choose whether to allow it to read aloud to them, read it themselves, or
auto-play. The story of the app tells us about the rabbit and the bear who boasted that they were the ‘best of
the beasts’ where the rabbit boasted about its hearing abilities and the bear, its smelling ability. Towards the
end of the story, they were both humbled by a worm who claimed that it can see all around the world.

Super Why Alpha Boost? is a party-themed word game app that can be used by children (ages four plus) to
learn vocabulary words. Children can choose from one of the four main characters as well as a party theme.
After that, they will start to play the game by catching the letters and objects that fall from the top of the
screen. After the letters build the words, the game session is completed, and children can choose to move on
to the game with the next word.

Angry Birds? is a knock-down-blocks game which the player controls and propels a bird to knock down the
pigs that are protected by various structures. The player progresses across the levels. The game is based on
the law of Physics and children learn about projectile motion as they play the game. A recent study by de
Aldama and Pozo (2020) has reported that, when guided by epistemic goals, students were able to develop
conceptions regarding object motion and learn Newtonian physics (parabolic motion).

We first consider the learning that The Big Brag app offers. The app is designed for vocabulary learning
through narration of the story and the highlighting of the text simultaneously as the text is narrated. It also
teaches children the word-sound correspondence as the children can tap on the individual words to repeat
their pronunciations. The app can help children to develop their multimodal semiotic awareness as it
integrates multiple modes to communicate meaning to the recipient. For instance, when the rabbit boasted
that he was the best, he had a contented expression on his face whereas his expression changed to a look of
discontentment when the bear first appeared in the story to challenge his boast verbally.

' https://tinyurl.com/thebigbrag
2 https://tinyurl.com/alphaboost
3 https://tinyurl.com/angrybirdapp
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The Super Why Alpha Boost! app is designed for vocabulary learning through a game. As children catch the
letters, the app will teach them letter-sound correspondence in phonology by pronouncing the letters. As the
letters complete a word, the app will also pronounce the word to children to teach them word-sound
correspondence in phonology. However, the app does not allow caregivers to guide children to learn the
vocabulary words as it only shows the letters and the words but does not provide the visual representation
of the words that corresponds to the real-world counterparts of the concept that is being taught. Neither does
the app provide for contextualized learning as the letters and words are taught in isolation from other words
in @ game environment. The child may be more focused on playing the game rather than learning the words
and letters because they are attracted to the animations in the game.

In The Big Brag app, learning occurs through practice as the child is prompted to tap on the word again
and again for repeated pronunciation until the child can learn how to pronounce the word in the text. There
is behaviorist learning as the children are provided with immediate feedback when they tap on the various
objects and words in the story world in the form of pronunciation of those objects and words. In Super Why
Alpha Boost!, learning takes place through reinforcement as the child will be rewarded with immediate
feedback in the form of pronunciation of the letters when they catch the letters. As the child completes the
words using the letters, they will also be rewarded with immediate feedback in the pronunciation of the
words. However, because there is also other feedback from playing the game that is not relevant to learning
the vocabulary words, the child could potentially be distracted from learning the letters and words.

The learning in Angry Birds is designed through trial and error as the player tests out her hypothesis by
making several attempts at destroying the pigs. The player learns from each unsuccessful and successful
attempt and understands the best way to project the bird to optimize damage. In this, the learning is
behaviorist and instant feedback is offered for the player to see the results of her attempt.

In terms of the ideas promoted, The Big Brag app uses anthropomorphized animal characters to convey
the main idea that conflict occurs when human beings do not come to a consensus on a topic in a discussion
when they choose to focus on their own viewpoints. Incidentally, the message is also conveyed that humility
is an important virtue in society and arrogance is not a positive behavior as it contributes to anti-social
behavior. There are no overt values being transmitted in the Super Why Alpha Boost! app, apart from the
importance of competition, as the learning activities are presented in a decontextualized manner and the
learning activities are focused on learning the letters of the alphabets and the words formed from the letters.
Like Super Why Alpha Boost!, there are no explicit values communicated in Angry Birds apart from the purported
rivalry between animal groups-the birds and the pigs. The app also gamifies the learning process where the
players are motivated to move up the levels and surpass their personal high scores.

The Big Brag app encourages active involvement through its interactive features. Children are encouraged
to explore the story world by tapping on the different objects, characters, and words in the pages of the
picture book app where the app will provide immediate feedback to children by pronouncing the names of
these objects. The app also supports co-learning with an adult caregiver who can read the picture story app
together with the child, interact with the objects in the story app together with the child, and discuss the
conceptual meanings of those objects with the child. However, the app does not motivate continual
engagement and learning beyond itself.

Super Why Alpha Boost! also encourages active involvement. Children are encouraged to interact with the
app by catching the letters of the alphabet to form words for vocabulary learning. However, the game in the
app dominates the engagement and there are no contextual and visual cues that directly guide the child to
learn the referent of the words that are being taught. The app does not support co-learning with an adult
caregiver as it is playable only in the single mode. The app also cannot be paused to allow the caregiver to
discuss with the child about the content. Like The Big Brag, the app does not motivate continual engagement
and learning beyond itself.

In terms of active involvement, Angry Birds offers limited interaction beyond the user’s control of the bird.
There are no other features for the player to explore and co-play with others, including the caregiver is not
possible, unless they are competing with each other on separate devices or taking turns on the same device.
Given the nature of the competitive gameplay, the opportunity to have the child reflect on the strategy used
is limited to when the child loses the game.
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The Big Brag app offers a simple and an intuitive user interface that promotes a positive experience when
using it. The user simply needs to tap on the various objects and buttons in the story and immediate feedback
will be provided to the user. When the user needs to progress the story, they can simply swipe left using their
fingers. If the user wishes to return to the main menu, they can simply tap on a small upward arrow that is
found on the bottom left-hand corner of the screen. Super Why Alpha Boost! also offers a simple and intuitive
user interface that promotes a positive experience when using the app. The child can simply tap on the various
objects and buttons in the game and immediate feedback will be provided to him. When the game is
completed, the child can choose another character to learn other letters and words. Like the two apps, Angry
Birds has a simple and intuitive user interface. The limited actions which the player can perform to propel the
bird also adds to the ease of playing the game.

Both The Big Brag and Super Why Alpha Boost! are arguably developmentally appropriate to a young child
who is four years old. The app is simple to use and fulfils its learning purpose of vocabulary learning for the
child. The only drawback is that it does not offer differentiated learning by adapting to the child's learning,
and does not offer increasingly challenging words for the child to learn. The Super Why Alpha Boost! contains
only one game and it does not require any more thinking than just tilting a mobile device back-and-forth.
Additionally, once the character on the screen hits specific falling objects, the screen movements speed up at
a faster rate such that children playing the game would not be likely to follow the word formation process at
the bottom right corner of the screen, making learning less likely. Given the simplicity of the game and the
focus on just one aspect of Newtonian physics on projectile motion, Angry Birds is developmentally
appropriate for a seven-year-old child which the app has been recommended for. As the child progresses
across the levels, the challenge and difficulty increase to offer a differentiated learning experience for more
advanced players with every success. The appropriate level of challenge at each level also adds to the draw
of the app.

In terms of aesthetics, The Big Brag app does not use warm and bright colors such as red and orange to
attract the user. Instead, it uses muted colors such as blue, green, black, and white to reinforce its main
message of the value of remaining humble and promoting humility as a virtue. Although the app does not
use animation to engage children, it is simple in its layout, symmetrical in the design of its graphics, and is
consistent in its style where the words and the graphics occupy their own space in the app’s pages and do not
intrude into each other.

In contrast, the Super Why Alpha Boost! app is visually attractive as it uses bright and catchy colors together
with animations to attract the child to continue playing the game. The layout is symmetrical, and the app uses
cartoonish characters to motivate children to play the game in the app. However, the use of bright and catchy
colors together with animations and cartoonish characters may cause some children to focus more on playing
the game rather than learn the vocabulary words because the learning activities are presented in a
decontextualized environment.

Angry Birds is also very visually attractive as it uses primary colors that are bright and highly saturated to
attract the players. The use of cartoon characters with different types of birds and pigs serves to enhance its
visual appeal especially for children. The music accompanying the gameplay is also catchy and contributes to
the overall draw of the app. The global success of Angry Birds could be attributed to the simplicity and elegance
in design, ease of play and appropriate level of challenge, as well as the aesthetic appeal in its presentation.

CONCLUSIONS

In this paper, we have identified a set of considerations that can be used for caregivers in their curation of
educational apps. Given that many caregivers are busy and are not familiar with educational theories and
pedagogical ideas, as education researchers, our goal in this study is to translate the findings from literature
into a set of practical resource in accessible language for caregivers.

The considerations identified are informed from a review of past studies and can guide the caregivers to
pay attention to aspects of the apps which might be neglected in a cursory review. In particular, the
considerations invite the caregivers to reflect on the value of the app in relation to the learning it offers as
well as the way in which the learning is designed. It also encourages the caregiver to be mindful of the values
which could be both intentionally and incidentally promoted through the use of the app. Building on the
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research of the value of active play, the considerations also include the extent of interactivity and involvement
with other which the app can offer to the child. In addition, the extent in which the app can motivate the child
to learn beyond itself is also a useful consideration as the app can then serve as a springboard to further
learning. Finally, considerations such as the ease of use, appeal as well as age and stage appropriateness for
the child are explicated so that the curated app will be of interest and can be easily used by the child.

While this set of considerations may not be exhaustive, we hope that they will serve as a conversation
starter for educational researchers interested in extending this work on digital play, and as a resource for
caregivers, both parents and early childhood educators included. This set of considerations has been
incorporated in the development of a caregiver's digital play resource kit, which includes ideas of activities
that caregivers can use when using various educational apps with their children as well as strategies for
productive digital co-play*. Beyond our primary goal of supporting caregivers, we also posit that such a set of
considerations can inform educational app developers to be more mindful of the pedagogical and design
aspects in which they need to address in the making of a useful educational app.

Admittedly, the considerations are broad and rely on the judgements of caregivers when curating
educational apps for use with children. However, this is intended as we recognise that caregivers may have
different parenting styles as well as a range of interests and priorities. As such, the considerations are not
designed to be prescriptive. Rather, they are meant to support caregivers by offering considerations to guide
them in their decision-making. Rather than relying on the reviews by others, we argue that explicating a set
of research-informed considerations for the curation of educational apps can be empowering to caregivers
in guiding their children in digital play for learning.
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