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Abstract 

The current study investigates the relationship between children’s perceptions of what an iPad 

does and their ability to efficiently use it for educational purposes. Specifically, this study 

examines how a child’s familiarization with an iPad as either a gaming device or as a learning 

tool, impacts how much they learn from an e-book. Using a stepwise linear regression, I examine 

children’s novel word learning as a factor of the following: (a) how children interacted with the 

iPad in the current study; (b) children using a tablet more than five times a week in general; (c) 

children primarily engaging in non-educational apps; (d) the type of apps children most often 

used at home; and (e) children’s ability to correctly identify the function of the iPad. Results 

indicated that the type of apps children most often used at home and children correctly 

communicating what an iPad is used for had independent statistically and practically significant 

effects on novel word learning. Moreover, the current study reviews possible limitations in the 

methodology, as well as indicates unexpected factors that may have influenced the results. 

Future research should expand on the theories proposed using a large scale replication 

experiment. 

Keywords:  iPad, familiarization, word learning, e-book 
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Introduction 

 Advanced technology is in our homes, classrooms, restaurants, grocery stores, and other 

places alike, making it practically impossible to live without encountering it. Devices such as 

smart phones and tablet computers are becoming increasingly more popular in recent years due 

to their portable size, ability to perform numerous tasks, and decreasing costs (Radesky, 

Schumacher, & Zuckerman, 2015). Specifically, about 81% of Americans own at least one smart 

phone and over 50% own a tablet computer (Pew Research Center, 2019). Moreover, 

approximately 83% of households, with children 6 months to 4 years old, use smartphones and 

tablets in their house; thus, most children have significant access to technology at a young age 

(Kabali et al., 2015). As a result, the frequency of children’s media use has significantly 

increased, with over 76% of 2-year-olds using a mobile device daily (Kabali et al., 2015). Miner 

and Company (2015) reported that tablets are the most preferred device at home for children 

aged 12 and younger, becoming the main source of media consumption for young children. A 

majority of parents report giving their children mobile devices to distract them or as a means to 

manage their behavior, with fewer reasons being educational (Radesky, Schumacher, & 

Zuckerman, 2015). However, recent research suggests that interactive technology may actually 

facilitate early learning (for a review see Clark & Luckin, 2013). 

 As technology ownership has increased in homes, the use of interactive devices has 

increased in classrooms as well. Large corporations, such as Apple, are advertising digital tablets 

to aid learning in classrooms of all ages (Balakrishnan & Zaveri, 2018). In 2017, 63% of K-12 

teachers reported using technology daily, with tablet computers being the most used device 65% 

of the time (Poll, 2017). When researchers questioned how teachers used technology in the 

classroom, 64% of teachers reported using games and simulations to aid learning (Poll, 2017). 
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Elementary school children have adapted to the integration of technology in the classrooms, 

reporting they would prefer reading in digital format rather than using print (O’Donnell & 

Hallam, 2014). In addition, approximately 72% of elementary students report that they would 

like to use mobile devices in the classroom more often (Statista Research Department, 2015), 

supporting the increase of technology usage within schools.  

Taken together, the preceding statistics reveal that children gain access to tablets at a very 

young age. Therefore, it is imperative to study the effects of interactive technology on children’s 

learning and development, with an emphasis on what qualities appear to affect learning. Pursuing 

this goal is vital in order to improve the quality of children’s learning in a technology-driven 

society.  

There is an extensive amount of research surrounding the useful features of mobile 

devices and how they compare to traditional learning tools (Haßler, Major, & Hennessy, 2015). 

However, there has also been a handful of studies that demonstrate poor performance associated 

with tablet use. We have only begun to examine the reasons for the discrepancy in outcomes 

between these studies. One possible explanation is interacting with a tablet may increase a 

child’s cognitive load, in turn decreasing comprehension (Krcmar & Cingel, 2014). Children 

have a limited cognitive capacity and may not be able to learn if they are simultaneously trying 

to process the various features of novel technology. Having prior knowledge of the device should 

allow children to devote greater mental effort towards isolating the educational information, if 

the device follows suit with the child’s previous experiences (Krcmar, 2011). In the case where a 

child is trying to comprehend the content of an e-book but has only ever experienced the gaming 

features of a tablet, they may struggle to associate the medium they are using with their other 

tablet experiences. Thus, regardless of their level of technology familiarity, the novel 
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characteristics of the e-book may increase cognitive demands on the child, thereby influencing 

the e-book’s educational affordances. The present study further informs the relationship between 

children’s familiarity of what a tablet does and children’s ability to use it for educational 

purposes. In order to understand this relationship, I will review the specific characteristics of 

technology that promote early learning, as well as discuss the potential learning barriers children 

may encounter. As a result, I will identify the cognitive functions that may significantly 

influence children’s ability to learn content from an e-book. 

What do we know about the aspects of tablets that aid learning? 

 Our society is quickly evolving to a more technology-dependent environment, even 

affecting the way that students learn. Educators and researchers alike are investigating the most 

effective way to integrate technology to make a lasting impact on how students learn. Tablets 

have quickly become popular due to their affordability, mobility, user-friendly operability, 

processing capabilities, and flexibility to meet individual needs. Luckily, there is a growing 

amount of research surrounding the use of tablets in educational settings. A majority of these 

findings relate to the characteristics of a tablet that promote increased engagement, knowledge 

acquisition, and user satisfaction. In the proceeding sections, I will review literature from each of 

these angles. 

Engagement 

 Tablets can be a very powerful tool in the classroom, allowing for a more interactive 

environment. The touch screen capability to an on-screen response enables 2-year-olds to be in 

control of what they are experiencing (Russo-Johnson, Troseth, Duncan, & Mesghina, 2017). For 

example, learners may have the option to tap on various animations that could prompt additional 

information, creating a learning experience based on their choices. The real-time feedback allows 
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for information to be gathered whenever it is needed (Rossing, Miller, Cecil, & Stamper, 2012). 

Generally, if students of all ages begin to stray from their learning objectives, or struggle to 

progress through modules, automatic responses provide prompts and learning materials to guide 

them in the right direction (Lai, Yang, Chen, Ho, & Chan, 2007). This interactive style of 

learning is tailored to K-12 students’ learning pace and can enhance learners’ individual 

outcomes (for review see Auquilla & Urgilès, 2017; Grant & Barbour, 2013; Rossing, Miller, 

Cecil, & Stamper, 2012).  

The interactive capabilities of a tablet also allow for physically hands-on interactions. 

During the preschool period, multisensory exploration can advance 6-year-olds’ learning more 

than unimodal information (Broadbent, White, Mareschal, & Kirkham, 2017). Preschoolers, 

from the ages of 3 to 4 years old, demonstrated this when they understood and recognized novel 

objects after they interacted with them hands-on, compared to children who only viewed 2D 

versions of the objects (Kalenine, Pinet, & Gentaz, 2011; Bara, Gentaz, & Colé, 2010). The 

beneficial combination of visual information and touch extends to the indirect physical 

experience using tablets (Smith & Olkun, 2005; Crescenzi, Jewitt, & Price, 2014). For example, 

researchers asked 9-year-olds to either manually drag an object around a screen or observe an 

object automatically moving on a screen. Those who manually moved the object with their hands 

were able to mentally rotate significantly more objects in later testing, demonstrating success 

from a visuo-haptic interaction (Smith & Olkun, 2005). Similarly, Patchan and Puranik (2016) 

also explored visuo-haptic interactions by analyzing the differences between 41- to 56-month-

olds who practiced writing letters on a touch-screen tablet and children who practiced writing 

with paper and pencil. The findings highlighted that children who practiced with their finger 

were able to write more letters correctly and researchers concluded the enhanced tactile 
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experience supported the child’s learning (Patchan & Puranik, 2016). The hands-on aspect of a 

tablet fosters active manipulation, ultimately promoting cognitive engagement in young learners. 

Collaboration 

Tablets offer more than just interactive features; they expand the possibilities for 

advanced learning approaches. One major learning strategy tablets have influenced is the ability 

for students to collaborate within the classroom. Vygotsky (1978) described collaboration as an 

aid to forming effective learning by working with others to reach an understanding that otherwise 

may not have been attainable if working independently. Facilitating collaboration through tablets 

is easily achievable by allowing students to share ideas through teacher-selected network sites. 

Chen and Looi (2011) illustrate how a virtual learning program called “Group Scribbles” 

incorporates a range of cooperative activities that enables students, from 4 to 11 years old, to 

explore other people’s ideas and contribute their own constructive feedback through concurrent 

editing. Subsequently, the students demonstrated an improvement in the quality of their ideas 

and level of participation within classroom discussions (Chen & Looi, 2011). Other studies have 

found similar programs that promote collaboration in K-12 classrooms by providing live 

audiences (Brunvard & Byrd, 2011), opportunities to solve peer-created puzzles (Aikina & 

Zubkova, 2015), and the ability to merge independent files into one group project (Berson, 

2009). The collaborative feature on tablets is especially beneficial for students around eight years 

of age who are typically less inclined to work with others due to intellectual delays, cognitive 

disorders, or other similar concerns that could hinder them from processing quickly spoken 

information (Cicconi, 2013). Through virtual collaboration, students of all ages can create, 

reflect, and respond in accordance to their comfort level, without missing out on reflective class 

discussions (for a review see Coffey, 2012).  
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Attitudes 

As tablets become more integrated in classroom settings, students’ positive attitudes 

towards the device have increased. Henderson and Yeow (2012) observed and interviewed a 

group of teachers who had recently adopted the use of iPads to determine if they were overall 

useful in an elementary school setting. The teachers reported that some of the most useful 

components of the iPad were the following: mobility of the device, collaboration through 

applications, engagement with the content, and the easy management of the devices’ features 

(Henderson & Yeow, 2012). Similarly, Itayem (2014) questioned language learning students 

about how they perceived the usefulness and ease of an iPad, their attitude towards it, and their 

behavioral intentions to use it, ultimately illustrating that the students’ acceptance of iPads was 

correlated with how easy and useful they thought the device was. In another study exploring how 

children perceive technology, fifth and sixth graders reported their learning improved after 

integrating technology into their classroom lessons, believing that the interesting and interactive 

features aided them in learning (Baytak, Tarman, & Ayas, 2011). Clearly, there is an extensive 

amount of research showing that students’ perceptions of an iPad relate to it being useful 

learning mechanisms in modern day classrooms, resulting in motivated K-12 students ready to 

engage in educational activities (Grant & Barbour, 2013; Rossing, Miller, Cecil, & Stamper, 

2011). From 12 to 17 years old, students’ level of engagement in course content affects their 

abilities to effectively learn new material (Doménech-Betoret, Abellán-Roselló, & Gómez-

Artiga, 2017). For example, Riconscente (2013) investigated the relationship between a math app 

used on an iPad and fifth graders’ knowledge acquisition and attitudes towards the device. After 

playing with the app for 20 minutes a day over a five-day period, students’ math test scores 

improved, as well as their level of motivation to participate in math lessons. Students as young as 
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6 years and as old as 17 years, continue to support the incorporation of tablets into the classroom 

because they provide individualized, situated, collaborative, and engaging interactions, thus 

facilitating lifelong learning (Costley, 2014; Mango, 2015).  

Tablets’ Influences on Language Learning 

 The integration of technology in education has played a pivotal role in meaningful 

learning experiences (Ahmadi, 2018). Segers and Verhoeven (2002) demonstrated that even after 

a short amount of time using a vocabulary computer program, kindergarteners had significant 

literacy gains that were still present one month after the study. The researchers note that although 

the children’s interactions with the multimedia software resulted in an increase in learning, they 

would like to further investigate the specific design structure and mechanics that positively 

affected their vocabulary development (Segers & Verhoeven, 2002). Luckily, a group of 

researchers examined the underlying characteristics of this multimedia storytelling that aids 

emerging literacy skills. They argued that tangible objects embedded in the narrative, such as 

objects that slightly move once touched, allow children to move through stories at their desired 

pace and access information through physical interactivity (Budd, Madej, Stephens-Wells, de 

Jong, Katzur, & Mulligan, 2007).  

Electronic books (e-books) foster those highly recognized interactive features, having the 

capability of using question/response interactions, hotspots, sounds, and motion pictures. Some 

e-books ask the reader to answer vocabulary (vocab) related questions throughout the story to 

help the reader reflect on what they have just heard, providing immediate feedback for both 

correct and incorrect answers. Additionally, e-books offer hotspots periodically that allow the 

reader to investigate objects and words further by providing in-depth definitions whenever a 

reader taps on them. Smeets and Bus (2012) compared hotspots and embedded vocab questions 
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to determine which was more beneficial to kindergartners’ language comprehension. They found 

that both types of interactions significantly promoted word learning, suggesting that they both 

fostered higher-level reader involvement, which was an effective way to promote deeper 

processing (Smeets & Bus, 2012). Similarly, Strouse and Ganea (2016) investigated the 

effectiveness of storybooks providing concept-related questions to four-year-old children while 

they read from an e-book. They concluded that the electronic prompts built into the tablet were 

effective at supporting vocabulary development due to the prompts facilitating intrinsic 

motivation and fostering scaffolding-like transitions through the content (Strouse & Ganea, 

2016). Interactive media provides contingent responses to children’s actions, advancing retention 

of the educational content within storybooks (for a review see Radesky, Schumacher, & 

Zuckerman, 2015).  

E-books that do not utilize built-in interactive capabilities can still positively impact 

children’s language comprehension (Kirkorian, Choi, & Pempek, 2016). Kindergartners who 

used a tablet to listen and follow along with story in an e-book significantly progressed in word 

reading despite not having any contingent interactions (Korat, 2009). Verhallen, Bus, and de 

Jong (2006) found similar results when 5-year-olds at risk for delayed language proficiency were 

able to demonstrate improved vocabulary understanding after reading an e-book with static 

features. Even without the interactive multimedia features, e-books deliver enhanced content 

through visual illustrations and sounds, helping the readers to better process the text (Bus, 

Takacs, & Kegel, 2014). Thus, educators and parents widely favor e-books in educational 

environments because of their valuable additions to expressive word learning (Smeets & Bus, 

2014).  
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Researchers suggest that it is imperative we continue to investigate the affordances of the 

two mediums on learning, in order to make a well-informed decision of which format will be 

most beneficial for our learning (O’Toole & Kannass, 2018). Much research has sought to 

compare the outcomes of reading from a tablet to reading from printed text, especially with 

young children, to ensure that learners are receiving the same positive literacy outcomes. 

Preschool aged children have demonstrated that they typically learn the same amount across the 

two reading instruments (De Jong & Bus, 2004; Zipke, 2016). For example, Korat, Shamir, and 

Heibal (2013) investigated whether parent-child book reading differed using an e-book or a 

traditional print book and found that children in both groups showed significant progress in word 

comprehension. Moreover, when researchers examined 3- and 4-year-olds’ abilities to learn new 

words from either an e-book or a print book, they found that the e-book readers outperformed the 

traditional readers (O’Toole, 2015). Thus, e-books, when compared to traditional books, exhibit 

similar or more benefits to language comprehension (Estevez-Menendez, An, Strasser, 2014; 

Dundar & Akcayir, 2012; Masataka, 2014; McVicker, 2019; Reich, Yau, & Warschauer, 2016). 

One common theme in e-book research is that parents engage with their child and provide 

guidance throughout the stories. Auquilla and Urgilès (2017) emphasize that although tablets are 

beneficial for children’s language development, parent scaffolding, such as demonstrating the 

expectations and guiding the children through independent practice, is needed to prevent children 

from attending to non-content related aspects of the e-books. There are three types of scaffolding 

that may have a positive influence on early learning from technology: (a) cognitive; (b) affective; 

and (c) technical (McManis & Gunnewig, 2012). Considering that e-books already facilitate 

cognitive and affective scaffolding, such as questioning and providing confirmations through its 

interactive features, parents need to provide more technical scaffolding while assisting their 
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young children in using tablets (Neumann, 2017). Some educational apps may require children to 

perform more advanced operational skills, such as swiping or pinching, hindering children from 

primarily focusing on the story if they are not technically competent tablet users yet (Neumann 

& Neumann, 2017; Segal-Drori, Korat, Shamir, & Klein, 2010). Thus, parents can provide a 

great deal of support to children’s learning alongside the tablet’s built-in feedback features 

(Bigelow, 2013; Neumann, 2014; Roseberry, Hirsh-Pasek, & Golinkoff, 2014).  

What are some potential drawbacks of learning from tablets? 

 Although there is extensive research demonstrating that children can learn from tablets, it 

is important to examine possible issues that may arise from using the device. When DeLoache et 

al. (2010) examined how many new words 12- to 18-month-old children can learn from an 

educational video, they found that their word retention matched a group of children who did not 

see the video at all, demonstrating no significant learning gains from the video. However, they 

did notice that the more the parents reported liking the video, the higher they estimated their 

child had learned from it. Unfortunately, the parents’ assessment of how much they think their 

child learned from the video was unrelated to their child’s actual learning (DeLoache et al., 

2010). Parents who believe their children are learning whenever they engage in an educational 

activity, may not be considering all of technology’s affordances.  

With over 200,000 apps advertised as being educational in the Apple Store (“The apple 

store turns 10,” 2018), it may feel easy to rely on technology to provide children with learning 

experiences. However, there is no standardized tool to measure the effectiveness of these 

learning apps, allowing developers to label these apps without having to show empirical 

evidence for their claim (New America, 2015). Many components need to be considered when 

accurately categorizing an app as educational. The mechanics of an app need to foster both 
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external and intrinsic motivation while balancing between the learner’s level of competence and 

capabilities for it to be a successful learning tool (Proulx, Romero, & Arnab, 2017). When an 

educational app falls outside of these requirements, a child can become unmotivated and unable 

to achieve their educational target (Arnab et al., 2015). Many apps that try to incorporate both 

gaming components and education tend to stimulate more fun than learning (Cooper, 2018). 

Moreover, educational apps that present non-linear information and use multiple gaming 

components can overwhelm the learner since they have to try and process many stimuli at once, 

resulting in decreased levels of motivation (Kalyuga & Liu, 2015). Thus, although there is an 

abundance of apps directed towards children, many may not foster the framework needed to 

support meaningful learning (Hirsh-Pasek et al., 2015). 

 Kucirkova (2014) further investigated when interacting with an iPad did not lead to 

enhanced learning outcomes and concluded that children’s performance on tablets is determined 

by individual variables not easily accounted for by researchers. For example, Sheppard (2011) 

noticed that elementary students demonstrated vastly different patterns of learning after they 

started using iPads in their daily lessons but concluded that it was impracticable to isolate one 

variable as the cause of outcomes. In addition, Chiong, Ree, Takeuchi, and Erickson (2012) 

found that preschoolers with high socio-economic status (SES) recalled fewer story details from 

an e-book in comparison to print books, contrary to what other studies have frequently found, but 

were unable to identify why this inconsistency occurred. Roskos, Burstein, Shang, and Gray 

(2014) investigated if preschooler’s engagement in e-books differed by the different mobile 

devices they used, like an Asus Eee Tablet or an iPad, and established that there was 

considerable variability attributable to the different devices. The researchers explained that they 

were unable to elucidate how the devices were distinct from one another or why the devices had 
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divergent impacts on learning (Roskos, Burstein, Shang, & Gray, 2014). Taken together, these 

studies reinforce the idea that the differences in learning outcomes may be due to individual 

factors not highly recognized by researchers, such as children’s prior knowledge or iPad 

familiarity (Scibora, Mead, & Larson, 2018). 

Cognitive Challenges 

Psychological essentialism. Children have demonstrated that they are sensitive to 

patterns of objects and can generalize information from one experience to another (Shutts, 

Markson, & Spelke, 2009). When children encounter a novel stimulus, they respond by 

reflecting on similar past situations, evoked by mental categories (Mervis & Rosch, 1981). 

Categories can form whenever someone labels two distinguishable objects under the same name 

or attempts to perform the same action with two different objects. The most commonly 

researched type of categorization is based on the obvious attributes and properties that we see 

every day, such as an object’s shape or color (Murphy, 2016). This phenomenon is known as 

basic level categorization, and it allows children to easily connect new material to existing 

knowledge based on object similarities, resulting in reduced information processing demands on 

learning (Gelman, 2004; Rosch, Mervis, Gray, Johnson, and Boyes-Braem, 1976; Rakison & 

Yermolayeva, 2010).  

Some researchers believe the simplicity of categorizing objects merely on their artificial 

resemblance is superficial and fails to properly explain human concepts (Rips, 1989). Medin and 

Ortony (1989) proposed that “the question of how best to conceptualize possible forms of 

similarity is intimately related to the question of how to conceptualize the nature of the ‘stuff’ to 

which judgements of similarity are applied” (p. 180). In other words, categories have an 

underlying nature based on what the objects represent, rather than the objects themselves (Rips, 
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1989). This concept, known as essentialism, reinforces the idea that objects within a category 

have non-obvious, deeper similarities with immutable boundaries (Gelman, 2005). By the age of 

2, children provide evidence for this theory by inferring properties from non-visible, internal 

features of objects and granting causal explanations for the object’s properties (Ahn, Gelman, 

Amsterlaw, Hohenstein, & Kalish, 2000). For example, two groups of 14-month-old infants 

observed a series of novel objects and their functions and had to detect category membership 

within the objects (Booth & Waxman, 2002). Object functions were highly influential on 

categorization since the infants were more motivated to compare objects with similar, less-

obvious functions than when given objects with the same name (Booth & Waxman, 2002). In 

addition, Gelman and Wellman (1991) argued essentialism considerably affects children’s 

cognitive processing after 3- and 4-year-olds reported an apple seed would still grow to be an 

apple tree even when planted in a flower pot, suggesting children understand internal functions 

of objects. When children find the meaning in what they are learning, they surpass basic 

categorization and can connect new experiences to deeper existing conceptual understandings 

(Hirsh-Pasek et al., 2015; Landau, Smith, & Jones, 1998).  

Cognitive load. Since categorization can provide a highly efficient means for learning, it 

is important to consider the cognitive impact of the variation in stimuli that we may encounter 

(Harris, Koenig, Corriveau, & Jaswal, 2018). Perry and Steck (2015) explored the integration of 

iPads in a high school geometry class and noticed that the students demonstrated a lack of 

learning, attributing this decline to the students’ inexperience with using iPads and associated 

feelings of being overwhelmed by all the features. Similarly, Ross, Pye, and Randell (2016) 

determined reading from a touch screen storybook led to lower story comprehension in 7-year-

olds compared to reading from a print book, suggesting the tablets’ novelty may have 
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contributed to the poor performance. These theories are highly probable since children only have 

limited cognitive capacity and are poorly equipped to attend to multiple sources of information at 

once (Courage, Bakhtiar, Fitzpatrick, Kenny, & Brandeau, 2013; Kahneman, 1973). When 

children attempt to process additional information unrelated to educational content, such as 

device functionality, they may experience cognitive overload (Sweller, 2005). Cognitive load 

refers to the brain’s ability to process information within working memory limitations while 

trying to complete a learning task (Kalyuga & Liu, 2015). Attempting to process complex 

stimuli, such as multimedia devices, may exceed the processing capacity of our cognitive system, 

preventing learners from engaging in other tasks, such as extracting educational components 

from activities (Fisch, 2000).  

 Prior familiarization. Considering that the novelty of stimuli may play a role in 

increased cognitive loads, having prior knowledge of a situation and/or object should decrease 

the effort of working memory needed while engaging in learning activities (Fisch, 2000). 

O’Toole and Kannass (2018) revealed that children who learned more words from a tablet e-

book than a print book also had prior tablet experience, stating that their sample may have felt 

more comfortable using the tablet than those who did not perform as well. Delen and Bulut 

(2011) also demonstrated that students who had more exposure to technology showed an 

increase in content understanding, possibly due to having fewer demands on their information 

processing. Familiarizing children with tablets may eliminate the novelty effect, in turn 

permitting them to devote more cognitive resources towards learning (O’Toole, 2015). 

 However, there have been notable instances where being familiar with tablet devices led 

to poor academic performance. Culén and Gasparini (2011) interviewed college students’ who 

just began incorporating iPads into their active learning and gathered that students did not feel 
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they were as productive while using the device. The researchers noted that the students 

communicated a general perception that tablets should have functioned according to their own 

previous experiences using the device, struggling to accommodate the learning features (Culén & 

Gasparini, 2011). Likewise, undergraduates who used an iPad to learn science concepts 

presented similar academic performance to students without an iPad, although previous studies 

illustrate that the iPad should have increased learning gains (Scibora, Mead, & Larson, 2018). 

The students emphasized that they valued tablets more when they used them for personal 

situations than when they used them to try to enhance learning, suggesting students had already 

become familiarized with the iPad while engaging in non-educational activities prior to 

participating in the study. Furthermore, Kremar and Cingel (2014) compared 3- and 4-year-olds 

who read stories from an iPad e-book and found that participants with high technology 

experience performed worse in story comprehension than those with low technology experience. 

The researchers suggest that this outcome may be due to children associating the iPad with toys, 

assuming that those participants used the iPad mainly for gaming prior to the study. Kremar and 

Cingel (2014) go on to suggest that categorizing the function of an iPad as a toy may have 

prevented children from treating the iPad as an educational tool, further impeding their ability to 

learn. Thus, children who have acquired substantial experience with tablets at an early age may 

be unable to assemble a complete understanding of the device (O’Toole & Kannass, 2018; 

Salomon, 1981). 

 Essentialism, cognitive load, and prior familiarization. Fisch (2000) argues that prior 

understanding of an object should decrease the effort of working memory needed to process new 

information. However, based on the aforementioned empirical evidence contradicting this theory 

(Culén & Gasparini, 2011), it is plausible to assume having prior familiarization with a tablet 
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may increase cognitive load when the tablet’s functions are incongruent with how the user 

already categorized it (Bus, Takacs, & Kegel, 2014). Early learners demonstrated this idea after 

they spent an extensive amount of time integrating technology into their learning activities but 

were still unable to show any significant signs of improvement due to reporting that they still 

believed technology was for entertainment and gaming (Baytak, Tarman, & Ayas, 2011). When 

new information conflicts with a child’s current understanding, they may try to gradually create a 

new representation of the object (Gelman, 2005). However, as seen in previous studies, children 

can struggle with extracting important content if they are trying to process a new stimulus, such 

as one that requires a new representation (Gelman, 2004; O’Toole & Kannass, 2018; Ross, Pye, 

and Randell, 2016). When children switch from one way of processing information to another 

without being able to integrate the information, they are at risk for exceeding capacity and 

experiencing cognitive overload (Sweller, 2005). Categories are ultimately supposed to organize 

the knowledge we already have and guide our expectations respectively. However, learners have 

demonstrated an unwillingness to change the way they have classified objects even when newly 

discovered properties rendered them more similar to exemplars of some other category (Gelman, 

2004; Rips, 1989). 

 Children will categorize an iPad as how they believe it will function based on prior 

interactions, while demonstrating that influence on learning. Early learning is mainly derived by 

inferences rather than being explicitly taught (Konza, 2016). Thus, it is important to consider all 

the factors that affect inferential reasoning in young children, such as essentialist concepts 

(Gelman, 2003). Thus far, the majority of the differences in children’s learning outcomes may 

have been attributable to their individual experiences not controlled by the researchers, such as 

iPad familiarity. Many of the researchers mentioned in this review have advised that future 
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studies explore the nature of children’s iPad experiences (Gelman, 2003; Kremar & Cingel, 

2014). Yet, no research has been conducted investigating if there truly is a relationship between 

prior iPad experiences and learning outcomes. The study proposed goes beyond what other 

researchers have found and attempts to identify the type of familiarization that affects child’s 

emerging literacy skills. This study questions if 3- and 4-year-olds with the perception that an 

iPad’s purpose is for gaming, compared to age-matched toddlers familiarized with the tablet as a 

learning device, demonstrate an influence in their ability to comprehend words from an e-book 

read via iPad.  

Research Questions 

 The current thesis sought to address the following research questions: 

RQ1. Does the nature of how a child interacts with a tablet affect their ability to learn novel 

words from an e-book?  

H1: The nature of how a child interacts with a tablet will affect word learning 

performance in accordance with Gelman’s (2003) theory that children construct 

categories based on the functionality of objects and in turn will demonstrate an impact on 

cognitive load while learning.  

RQ2. Does interacting with a tablet more than five times a week affect a child’s ability to 

learn novel words from an e-book, above any effects attributable to how the tablet is 

presented in the current study? 

H2: Children who interact with a tablet more than five times a week will demonstrate a 

difference in their word learning performance based on Kremar and Cingel’s (2014) 

finding that having high technology experience affects learning from an iPad. 
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RQ3. Does using a tablet primarily for gaming at home affect a child’s ability to learn novel 

words from an e-book, above any effects attributable to how the tablet is presented in the 

current study?  

H3: Children who use a tablet primarily for gaming at home will demonstrate a difference 

in their word learning performance based on Baytak, Tarman, and Ayas’ (2011) finding 

that children who used technology for entertainment at home were unable to efficiently 

learn in a technology-integrated classroom. 

RQ4. Does a child’s ability to learn novel words from an e-book differ by the type of apps 

most often used at home, above any effects attributable to how the tablet is presented in the 

current study? 

H4: The type of apps most often used at home will predict children’s word learning 

performance based on Hirsh-Pasek et al.’s (2015) argument that different app experiences 

uniquely impact children’s learning. 

RQ5. Does explicitly stating the purpose of a tablet affect a child’s ability to learn novel 

words from an e-book, above any effects attributable to how they interact with a tablet in the 

current study? 

H5: Children who correctly categorize a tablet will demonstrate a difference in their word 

learning performance based on Salomon’s (1981) argument that perceived characteristics 

of a stimulus affects the amount of invested mental effort while learning. 

Method 

Participants 

 Preschoolers enrolled in a tuition-free public charter school in the Southwestern United 

States and their parents/guardians participated in the current study. Participants (N = 45) ranged 
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from 3 years old (N = 25; Mage = 43.13 months; 14 females) to 4 years old (N = 20; Mage = 52.09 

months; 14 females). Each participant’s parent/guardian reported that their preschooler spoke 

English more than 50% of the time. The researcher did not collect parent/guardian 

demographics. 

Setting 

 The researcher conducted the study at preschools, with a child-sized desk placed against a 

wall in a hallway between classrooms. Two child-sized chairs sat adjacent to one another at the 

corner of the desk with one of the chairs facing the wall. The environment was generally quiet 

and had minimal foot traffic. Teachers in nearby classrooms closed their blinds and doors to 

minimize distractions.  

Conditions  

 The researcher randomly assigned participants to one of three conditions: (1) Learning, 

(2) Gaming, or (3) Control. In general, individual participants completed the following activities 

discussed at length below in the procedure section.  

1. Introduction: The researcher presented the iPad to the participant and explained its’ 

purpose, if applicable. 

2. Familiarization: The participant interacted with an app on the iPad for 10 minutes. 

3. Manipulation check: The researcher asked the participant to state the purpose of the iPad. 

4. Audio book: The participant heard an audio book shown on the iPad. 

5. Test: The participant answered a series of questions related to the story just heard. 

The apps chosen for the familiarization phase had similarities in structure, format, popularity, 

were highly rated in the Apple store, and advertised for ages four and older. The activities within 

the apps involved using early motor skills (i.e., swiping, tracing) in order to achieve a goal (e.g., 
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Gain as many points as possible by cutting fruit). All apps presented minimal sound throughout 

participants’ interactions with them. 

Learning condition. Nine 3-year-olds (Mage = 42.62 months; 5 females) and six 4-year-

olds (Mage = 52.70 months; 4 females) participated in the learning condition. The experimenter 

told participants that iPads were for “learning things” prior to beginning the familiarization stage 

(see Appendix A for script). Next, participants interacted with an educational app: Kids 

Academy (Kids Academy Co, 2013). Participants began by tracing numbers one through 10, 

with each consecutive number appearing on the screen individually. Each time a participant 

placed their finger at the top of a number, it initiated a yellow glow that would leave a streak on 

the screen where they had traced. In order for participants to successfully trace a given number, 

they had to start from a specific point on the number, indicated by a black blinking dot, and 

follow boldface dashes to an endpoint without lifting their finger. If a participant failed to trace 

correctly, a quick automatic response played that notified them to try again. Responses varied 

from “oops, no” to “you’re almost there.” The app allowed participants to attempt each number 

until they traced it correctly, which would trigger the automatic response “you did it.” In order 

for participants to advance to the next consecutive number, they had to successfully trace a given 

number two times. When participants struggled to complete a number, a skip option was 

available.  

After participants traced numbers one through 10, a congratulatory slide appeared with an 

automated voice saying “good job.” If participants finished within 10 minutes, they began 

tracing numbers 11-20; these numbers appeared in the same fashion, played the same automated 

responses, and displayed the same congratulatory screen. If a participant still had some time left, 

they restarted the number tracing sequences until 10 minutes elapsed. 
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Gaming condition. Eight 3-year-olds (Mage = 43.94 months; 5 females) and seven 4-

year-olds (Mage = 52.19; 5 females) participated in the gaming condition. During the 

introduction, the researcher informed participants that iPads were for “playing games.” Next, 

participants interacted with the entertainment app: Fruit Ninja (Halfbrick Studios, 2011). The 

goal of the game was to slice as much fruit as possible without missing any or hitting a bomb. 

The participants used their fingers to swipe over the fruit when it appeared from the bottom of 

the screen; participants could slice fruit in any direction, as long as it split in half on the screen, 

denoting a successful cut. If at least three pieces of fruit went unsliced by the time they got back 

to the bottom of the screen, the game ended. If participants’ swipes touched a bomb, it would 

explode, and the game would end. The final screen showed the total amount of fruit sliced and 

provided a try again option. The app played sound effects when fruit appeared, participants 

sliced fruit, or a bomb exploded. Acoustic music played on the final screen before the participant 

selected “play again.”  

Control condition. Seven 3-year-olds (Mage = 42.86; 4 females) and eight 4-year-olds 

(Mage = 51.55; 5 females) participated in the control condition. Unlike the learning and gaming 

conditions, the researcher did not share any information about the intended purpose of an iPad. 

Moreover, these participants did not complete the familiarization phase. As soon as the 

researcher and participant were acquainted, the habituation phase began.  

Instruments 

 Parent Questionnaire. Parent/guardians whom consented for their child to participate 

completed a short parent questionnaire meant to assess their child’s English language exposure 

and tablet exposure outside of school (see Appendix B for the complete questionnaire). Parents 



ASSESSING THE INFLUENCE OF PRIOR IPAD EXPERIENCE 27 

reported whether and how often they allowed their child to use touch screen devices at home. 

They also estimated the type of media their child was most often using (e.g., Netflix). 

 E-book. Each participant listened to a narrated e-book presented on the same iPad used 

in the familiarization phase. I created this 1.45-minute-long book with the goal of introducing six 

novel animals to the reader, all being a hybrid between two pre-existing animals (i.e., an elephant 

mixed with a giraffe; see Appendix C). Three-year-olds comprehend an average of three to five 

novel objects when shown through media (Etta & Kirkorian, 2018); thus, the e-book included six 

novel animals. The images in the e-book were realistic cartoons with vivid color, originally 

drawn by hand and subsequently edited via Adobe Photoshop. Each page displayed one animal 

on a white background with corresponding black text above and below it. The researcher 

assigned a label to each novel image (e.g., Blicket) and the narrator repeated each word four 

times within the book, as prior research established children have an increased likelihood of 

remembering the label if it is repeated at least three time (Ganea, Pickard, & DeLoache, 2008).  

 The style and flow of the story mimicked the popular child’s book Brown Bear, Brown 

Bear by Bill Martin, Jr. (1967). The first page introduced the novel animal named “Blicket” and 

asked, “Blicket, Blicket, what do you see?” With the animal being on the center of the page, the 

bottom text read, “I see a Koba looking at me.” The next five pages followed the same question 

and answer pattern, presenting a new novel animal on each page. On the second to last page, the 

narrator asked the child what they see and then proceeded to read off each animal’s name again 

with their picture displayed on the page. The last page wrapped up the e-book by finishing the 

prior statement with “looking at me.” A female narrator prerecorded the entire e-book using 

annunciation and slow rhythm. The researcher used their finger to swipe the corner of the screen 

two seconds after the audio ended on each page. 
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Test Images. Ganea, Pickard, and DeLoache (2008) demonstrated children as young as 

15 months old link novel images to labels when given a one-to-one matching test. Thus, the 

researcher printed out every animal from the story on a white 9x9 piece of paper, to use during 

the test phase. The researcher also printed realistic pictures of a banana and an apple for a brief 

two-trial learning period; both images were realistic cartoons, matching the style of animals from 

the e-book.  

Procedure 

 Introduction. The researcher pulled each participant out of their class one by one, 

introduced themselves, and initiated small talk with participants to build rapport. Dependent on 

their assigned condition, the participant started at the familiarization phase or the habituation 

phase.  

Familiarization. Participants in the learning and gaming condition interacted with either 

the educational or gaming app to further enforce the purpose of an iPad. Participants in the 

learning and gaming condition were given 10 minutes with their assigned app. Whenever a 

participant made a comment, the researcher responded with minimal words in a friendly manner 

(e.g., “Awesome!”).  

 In the case that a participant seemed distracted or uninterested in the app, the researcher 

provided verbal encouragement to continue (e.g., “Wow! You’re doing great, keep going!”) The 

researcher used direct requests when participants were not following the app objectives, ensuring 

to avoid the words “play” and “game.” For example, instead of saying, “keep playing,” the 

researcher would say, “keep tracing the numbers (slicing the fruit).” Each participant received 

the same feedback.  
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Manipulation check. The researcher asked the participants in the learning and gaming 

condition to state the purpose of the iPad. If a participant struggled to answer the question, or 

claimed that they did not know its purpose, the researcher provided a forced-choice prompt (see 

Appendix A). 

Audio book. The researcher told the participant that they would be listening to a book 

together and then placed the iPad directly in front of them, beginning the audio e-book when the 

environment was quiet and the participant was looking down at the screen. Once the book 

started, the researcher placed their finger on the corner of each page to prevent the participant 

from turning the page too soon. Two seconds after the audio ended on each page, the researcher 

would swipe to the next page, repeating this pattern throughout the book. Whenever a participant 

began to talk over the audio, the researcher would silently nod and point to the screen in attempt 

to redirect the participant. The researcher kept their eyes on the iPad screen for the duration of 

the story.  

Training. Immediately after the book ended, the researcher set aside the iPad and placed 

the test images on their lap. The researcher explained to the participant that they will be 

answering the following questions by pointing to the correct answer, meanwhile physically 

demonstrating with their own finger. To familiarize the participant, the researcher held up two 

pictures of familiar objects, a banana and an apple. Facing the participant, the researcher asked 

the participant to point to the named fruit on the left. When the participant pointed to the correct 

image, the researcher exclaimed “yes that’s it!” Then, without switching the images, the 

researcher asked the participant to point to the named fruit on the right. Once the participant 

responded correctly, the researcher would provide the same affirmation as before.  
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Test. In the same fashion as the training phase, the researcher held up two new images, 

both being from the book. The researcher only presented two animals at a time, always side by 

side (as in Ganea [2008]). The researcher asked the participant to point to the target animal (e.g., 

“Can you point to the Blicket?”). The participant saw each animal from the e-book twice but 

never paired with the same animal as before. The researcher presented individual animal pairings 

based on when they appeared in the book. None of the animals appeared with an animal directly 

preceding or following it in the story. In addition, the animals did not appear on the same side 

twice. For example, if Blicket appeared first on the right side, it appeared on the left side the next 

time. This allowed for three correct answers to be the image on the right and three correct 

answers to be the image on the left. The testing order was the same for all participants, regardless 

of condition. By the sixth and last round of images, the researcher had asked the participant to 

identify each animal introduced in the e-book. The researcher did not provide feedback after the 

participants answered a question. If a participant struggled to answer, or pointed to both images, 

the researcher repeated the question as a request (e.g., “Point to the Blicket.”). If the participant 

still did not answer, the researcher would ease the participant by stating that there were no right 

or wrong answers.  

Results 

In the present study, the dependent variable was the total amount of novel words a 

participant learned from an e-book. The independent variables included assigned condition, 

accuracy of iPad perception, and responses from the parent questionnaire. Considering that 

gender and age were not principal characteristics of interests, they were only included as control 

variables. Throughout my analyses, I addressed each research question with a stepwise 

regression using α = .05.  
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Does the nature of how a child interacts with a tablet affect their ability to learn novel 

words from an e-book? 

 I conducted a stepwise linear regression to determine if using an iPad to play games or 

using an iPad to learn numbers affected children’s ability to learn novel words from the e-book 

presented in the current study. The first model included the following predictors: (1) age in 

months-centered; and (2) gender. The effects of gender and mean-centered age alone did not 

demonstrate a statistically significant effect on word learning (p >.05). In the second model, I 

added iPad conditions to the list of predictors. A comparison of the two models determined that 

adding condition did not statistically significantly explain more variance in word learning (p = 

.68).  

The final model explained 3.82% of the variance in novel word learning. The p-value 

demonstrated that this model was not statistically significant (see Table 1). The standard error of 

estimate demonstrated that on average, test scores were 1.30 points away from the actual scores 

on a 0-6 point scale. On average, boys at the mean age of 47.31 months who were in the control 

condition had a predicted word learning score of 3.11. Controlling for mean-centered age and 

gender, participants in the gaming condition had a predicted word learning score -0.36 points 

lower than participants in the control condition. However, controlling for mean-centered age and 

gender, participants in the learning condition demonstrated almost identical predicted word 

learning scores as the participants in the control condition, having a predicted increase in scores 

by only 0.01 point. Above and beyond all other predictors, condition explained only 1.87% of 

the variance in test scores, demonstrating that the type of iPad interaction was not practically 

significant. 
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Table 1  

Stepwise Regression Predicting Word Learning Scores as a Function of Age, Gender, and iPad 

Condition 

Predictor B SE t p 95% CI sr2 √VIF ΔR2 
Model 1 
Intercept 
AgeC 
Gender 
Model 2 
Condition Gaming 
Condition Learning 

 
3.108 
0.006 
0.374 

 
-0.360 
0.005 

 
0.412 
0.038 
0.401 

 
0.474 
0.474 

 
7.549 
0.147 
0.931 

 
-0.760 
0.010 

 
<.001 
.884 
.357 

 
.452 
.992 

 
2.276, 3.940 
-0.071, 0.082 
-0.437, 1.185 

 
-1.317, 0.598 
-0.953, 0.963 

 
 

0.001 
0.021 

 
0.019 
0.019 

 
 

1.010 
1.008 

 
1.157 
1.157 

 
 
 
 

0.019 
 

F(4, 40) = 0.397, p = .809, R2 = 0.038, Adj. R2 = -0.058, SEE = 1.295 

Note. All statistics reported above are from the final model. Gender (0 = male, 1 = female) was dummy 

coded according to a binary scheme. Condition (0 = control, 1 = gaming, 2 = learning) was dummy 

coded with control as the reference group. 

Word learning test scores maintained acceptable skew (0.19) and kurtosis (0.03). The 

linear relationships between mean-centered age, gender, and condition demonstrated to be 

moderate (see Figure 1). There was also no sign of multicollinearity between variables, with the 

standard error for condition type being 1.16 times as large as it should be (Hair, Anderson, 

Tatham, & Black, 1995). A scatterplot examining homoscedasticity illustrated equal population 

variance of word learning for every combination of values. A boxplot of test scores indicated that 

there were no outliers, meanwhile, the grouping variables revealed a total of three outliers (see 

Figure 2). However, as shown in Figure 2, Cook’s Distance confirmed that the three points were 

not overly influential on the regression line, using a cut-off of 0.5 (Cook, 1977).  
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Figure 1. Scatter plots of word learning predicted by mean-centered age, gender, and condition.  

 

 

Figure 2. Box plots of word learning test scores by condition (left) and Cook’s Distance on word 

learning predicted by mean-centered age, gender, and condition (right). 
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Does interacting with a tablet more than five times a week affect a child’s ability to learn 

novel words from an e-book, above any effects attributable to how the tablet is presented in 

the current study? 

 I used a stepwise linear regression to assess if the frequency of tablet use at home 

affected a child’s ability to learn novel words from the e-book presented in the current study. The 

first step included an initial model predicting word learning from mean-centered age and gender. 

The two predictors were neither statistically nor practically significant, explaining 2.71% of total 

variance in word learning. In the next step, I added condition to the model. The effect of 

condition did not explain a statistically significantly different amount of variance in word 

learning than mean-centered age and gender alone. In step three, I included parents’ answers to 

how often their child interacted with a tablet. A comparison of this model to the previous one 

revealed that adding the tablet frequency predictor did not explain a statistically significant 

additional amount of variance in word learning (p = .76). 

 The p-value of tablet frequency was not statistically significant and tablet frequency 

explained only 0.55% of the proportion of variance in word learning, above and beyond mean-

centered age, gender, and condition, which was not practically significant. Controlling for mean-

centered age, gender, and condition, children who interacted with a tablet more than five times a 

week had a predicted word learning score of 2.60. The final model explained 5.81% of the 

variance in word learning. On average, predicted word learning score was 1.254 points off actual 

scores on a 0-6 scale. 
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Table 2  

Stepwise Regression Predicting Word Learning Scores as a Function of Age, Gender, iPad 

Condition, and Interacting with a Tablet More Than Five Times a Week 

Predictor B SE t p 95% CI sr2 √VIF ΔR2 
Model 1 
Intercept 
AgeC 
Gender 
Model 2 
Condition Gaming 
Condition Learning 
Model 3 
Tablet Frequency 

 
2.793 
0.010 
0.408 

 
-0.031 
0.407 

 
-0.198 

 
0.485 
0.038 
0.417 

 
0.489 
0.495 

 
0.438 

 
5.761 
0.259 
0.980 

 
-0.063 
0.823 

 
-0.452 

 
<.001 
.797 
.334 

 
.950 
.416 

 
.654 

 
1.809, 3.777 
-0.068, 0.088 
-0.438, 1.254 

 
-1.024, 0.963 
-0.598, 1.413 

 
-1.087, 0.691 

 
 

0.002 
0.026 

 
0.028 
0.028 

 
0.006 

 
 

1.026 
1.025 

 
1.204 
1.199 

 
1.018 

 
 
 
 

0.026 
 
 

0.005 

F(5, 35) = 0.432, p = .823, R2 = 0.058, Adj. R2 = -0.076, SEE = 1.254 

Note. All statistics reported above are from the final model. Gender (0 = male, 1 = female) and 

Frequency of tablet use (0 = never, 1 = once a month, 2 = once a week, 3 = 2-4 times a week, 4 = more 

than 5 times a week) was dummy coded according to a binary scheme (0 = less than five times a week, 1 = 

more than five times a week). Condition (0 = control, 1 = gaming, 2 = learning) was dummy coded with 

control as the reference group. Four participants were removed from this analysis due to having missing 

data for the frequency of tablet question on the parent survey. 

 When children interacted with a tablet more than five times a week at home, mean-

centered age demonstrated a linear relationship with word learning (see Figure 3). Word learning 

maintained acceptable skew (0.1) and kurtosis (0.05). A test of homoscedasticity illustrated that 

the residuals were approximately equally spread at each predicted word learning score (see 

Figure 4). A boxplot of word learning predicted by frequency of tablet use revealed four outliers 

in the sample. However, as shown in Figure 5, examining Cook’s Distance revealed the extreme 

predictor scores did not substantially change the regression line with each value residing below 

0.5 (Cook, 1977). 
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Figure 3. Scatterplots of word learning predicted by mean-centered age, gender, and condition 

when participants interacted with a tablet more than five times a week.

 

Figure 4. Plot of residuals against predicted word learning scores. 
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Figure 5. Cook’s Distance on word learning predicted by mean-centered age, gender, condition, 

and frequency of tablet use. 

Does using a tablet primarily for gaming at home affect a child’s ability to learn novel 

words from an e-book, above any effects attributable to how the tablet is presented in the 

current study? 

 I used a stepwise linear regression to determine if using a tablet primarily for gaming at 

home affected children’s ability to learn novel words from the e-book presented in the current 

study. The first step included mean-centered age and gender as predictors. Next, I included 

condition as a predictor, resulting in gender having statistical significance (p < .05). Model 2 did 

not explain a statistically significant additional amount of variance (p = .53). In step three of the 

regression, I added parents’ report of the type of app their child most often used. I was 

specifically interested in examining the children who most often used non-educational apps 

compared to children who most often used educational apps. Thus, I combined “gaming” and 

“entertainment” groups into an overall “non-educational” group. A comparison of models 

determined that the third model explained an additional 18% of average variance in word 

learning and explained statistically significantly more variance in word learning than Model 2 

(see Table 3). 
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Table 3  

Stepwise Regression Predicting Word Learning Scores as a Function of Age, Gender, iPad 

Condition, and Primarily Using an iPad for Gaming 

Predictor B SE t p 95% CI sr2 √VIF ΔR2 
Model 1 
Intercept 
AgeC 
Gender 
Model 2 
Condition Gaming 
Condition Learning 
Model 3 
Non-Edu App 

 
1.612 
-0.025 
1.261 

 
-0.279 
0.477 

 
1.081 

 
0.525 
0.038 
0.465 

 
0.492 
0.485 

 
0.410 

 
3.073 
-0.643 
2.712 

 
-0.568 
0.985 

 
2.636 

 
<.01 
.526 
.012 

 
.575 
.334 

 
.014 

 
0.532, 2.693 
-0.104, 0.054 
0.303, 2.219 

 
-1.292, 0.733 
-0.521, 1.475 

 
0.237, 1.926 

 
 

0.012 
0.191 

 
0.060 
0.060 

 
0.180 

 
 

1.067 
1.083 

 
1.179 
1.162 

 
1.051 

 
 
 
 

0.042 
 
 

0.180 

F(5, 25) = 2.722, p = .043, R2 = 0.353, Adj. R2 = 0.223, SEE = 1.085 

Note. All statistics reported above are from the final model. Gender (0 = male, 1 = female) and Using 

primarily non-educational apps (0 = never uses a tablet or educational apps, 1 = non-educational apps) 

was dummy coded according to a binary scheme. Condition (0 = control, 1 = gaming, 2 = learning) was 

dummy coded with control as the reference group. Fourteen participants were removed from this analysis 

due to having missing data for the type of app most often used at home. 

 The p-value for primarily using non-educational apps was statistically significant (p = 

.014). On average, 46.94-month-old males who used educational apps most often and who were 

in the control condition of the current study, had a predicted word learning score of 1.61. When 

controlling for all other predictors, using a tablet primarily for non-educational purposes 

increased predicted word learning score by 1.08 points. The standard error for the regression 

weight of primarily using non-educational apps was 1.05 times as large as it should have been. 

Above and beyond all other predictors, 18% of the variance in word learning was explained by 

using non-educational apps most often. The final model explained a statistically significant 

amount of variance in word learning (p = .043). Overall, 35.25% of the variance in word learning 
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was explained by the final model. On average, predicted word learning scores were 1.09 points 

off actual word learning scores on a 0-6 point scale.  

 Word learning as a function of using non-educational apps most often maintained skew 

(0.04) and kurtosis (-1.15). The sampling distribution did not present any multicollinearity using 

a cut-off of 2 (Hair, Anderson, Tatham, & Black, 1995). Mean-centered age illustrated a positive 

relationship with word learning when participants mostly used non-educational apps (see Figure 

6). A check for homoscedasticity showed an unequal spread of variance at predicted values (see 

Figure 7). This result may be attributable to the small sample size after omitting 14 participants 

from the analysis (Glass, Peckham, & Sanders, 1972). There were two outliers found when 

looking at word learning predicted by the frequent use of non-educational apps. However, a 

Cook’s Distance test did not detect any influential points (Cook, 1977).

 

Figure 6. Scatterplots of word learning predicted by mean-centered age, gender, and condition, 

when participants used non-educational apps most often. 
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Figure 7. Plot of residuals against predicted word learning scores. 

Does a child’s ability to learn novel words from an e-book differ by the type of apps most 

often used at home, above any effects attributable to how the tablet is presented in the 

current study? 

 I conducted a stepwise regression to examine if a child’s ability to learn novel words 

from an e-book differs by using entertainment apps, gaming apps, or educational apps most often 

at home. The first step included mean-centered age and gender, followed by condition in the 

second step. A model comparison revealed that condition explained an additional 4.18% of 

variance in word learning. In step three, I added parents’ responses to the type of app their 

children most often used at home. Within this grouping variable were four possible options: (a) 

entertainment apps, (b) gaming apps, (c) educational apps, and (d) the child never interacts with 

a tablet. A comparison of the two models indicated that adding the type of app most often used to 

at home, explained 21.25% more variance in word learning. 
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Table 4  

Stepwise Regression Predicting Word Learning Scores as a Function of Age, Gender, iPad 

Condition, and Type of App Most Often Used 

Predictor B SE t p 95% CI sr2 √VIF ΔR2 
Model 1 
Intercept 
AgeC 
Gender 
Model 2 
Condition Gaming 
Condition Learning 
Model 3 
TypeofApp Ent 
TypeofApp Game 

TypeofApp Edu 

 
2.387 
-0.025 
1.187 

 
-0.238 
0.593 

 
0.255 
0.501 
-0.902 

 
0.929 
0.041 
0.478 

 
0.502 
0.505 

 
0.868 
1.011 
0.873 

 
2.570 
-0.623 
2.482 

 
-0.474 
1.176 

 
0.293 
0.496 
-1.033 

 
.017 
.539 
.021 

 
.640 
.252 

 
.772 
.625 
.312 

 
0.466, 4.308 
-0.109, 0.059 
0.198, 2.175 

 
-1.275, 0.800 
-0.450, 1.637 

 
-1.542, 2.051 
-1.590, 2.592 
-2.708, 0.904 

 
 

0.010 
0.165 

 
0.072 
0.072 

 
0.213 
0.213 
0.213 

 
 

1.109 
1.095 

 
1.184 
1.191 

 
2.136 
1.711 
2.175 

 
 
 
 

0.042 
 
 

0.212 

F(7, 23) = 2.057, p = .091, R2 = 0.385, Adj. R2 = 0.198, SEE = 1.103 

Note. All statistics reported above are from the final model. Gender (0 = male, 1 = female) was dummy 

coded according to a binary scheme. Condition (0 = control, 1 = gaming, 2 = learning) was dummy 

coded with control as the reference group. Type of apps most often used at home (0 = never uses a 

tablet, 1 = entertainment apps, 2 = gaming apps, 3 = educational apps) was dummy coded with never 

uses a tablet as the reference group. Fourteen participants were removed from this analysis due to having 

missing data for the type of app most often used at home. 

 In the final model, gender showed a statistically significant and practically significant 

effect on word learning. However, the p-values for type of apps most often used at home were 

not statistically significant predictors of word learning. Controlling for all other predictors, 

46.94-month-old males in the control condition had a predicted increase in word learning scores 

by 0.26 points when they primarily used entertainment apps and a 0.50-point increase in scores 

when they primarily used gaming apps. In contrast, controlling for all other predictors, 

participants who used educational apps most often had a predicted decrease in word learning 

scores by -0.90 points. The type of apps most often used at home explained 21.25% of the 
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variance in word learning, above and beyond all other predictors, indicating practical 

significance. The final model explained 38.5% of the variance in word learning scores. On 

average, predicted word learning scores were 1.10 points off actual word learning scores on a 0-6 

point scale. 

 Acceptable skew and kurtosis of word learning scores throughout the type of apps most 

often used at home indicated that our sample was normally distributed. The standard error for the 

regression weight of using entertainment apps most often was 2.14 times as large as it should 

have been. Similarly, the standard error for the regression weight of using educational apps most 

often was 2.18 times as large as it should have been. A scatterplot of linear relationships between 

type of app most often used and word learning outcomes revealed that primarily using 

entertainment apps or educational apps had a linear relationship with word learning scores (see 

Figure 8). The final model presented heteroscedasticity, but variance of the residuals may have 

been the result of a small sample size (see Figure 9). To check for potential outliers, I examined 

box plots of word learning distribution by type of apps most often used and discovered two 

possibly extreme scores. Using a Cook’s Distance cut-off of 0.5, confirmed the two outliers were 

not overly influential points (Cook, 1977).  
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Figure 8. Scatterplots demonstrating linear relationships between using primarily entertainment 

apps (left) and educational apps (right).  

 

Figure 9. Plot of residuals against predicted word learning scores. 
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Does explicitly stating the purpose of a tablet affect a child’s ability to learn novel words 

from an e-book, above any effects attributable to how they interact with a tablet in the 

current study? 

I used a stepwise linear regression to determine if children’s correct identification of an 

iPad’s purpose affected their ability to learn novel words from the e-book presented in the 

current study. First, I included mean-centered age and gender. Next, I added condition as a 

predictor. Considering the control condition did not undergo a manipulation check, only the 

learning and gaming conditions were included in the grouping variable. A model comparison 

indicated that adding condition did not explain a statistically significantly additional amount of 

variance in word learning (p = .45). In the third step, I added manipulation check scores which 

specified if children were able to correctly identify the purpose of an iPad, in relation to how I 

presented it. A model comparison determined that adding the manipulation check did not explain 

a statistically significantly additional amount of variance in word learning (p = .22).  

Table 5 

Stepwise Regression Predicting Word Learning Scores as a Function of Age, Gender, iPad 

Condition, and iPad Identification 

Predictor B SE t p 95% CI sr2 √VIF ΔR2 
Model 1 
Intercept 
AgeC 
Gender 

Model 2 
Condition Learning 
Model 3 
Check 

 
3.538 
0.016 
0.550 

 
0.084 

 
-0.912 

 
0.811 
0.046 
0.501 

 
0.526 

 
0.733 

 
4.364 
0.339 
1.098 

 
0.159 

 
-1.244 

 
<.001 
.738 
.283 

 
.875 

 
.225 

 
1.868, 5.208 
-0.079, 0.111 
-0.481, 1.580 

 
-1.000, 1.167 

 
-2.422, 0.598 

 
 

0.004 
0.043 

 
0.001 

 
0.056 

 
 

1.026 
1.026 

 
1.119 

 
1.162 

 
 
 
 

0.022 
 

0.056 

F(4, 25) = 0.712, p = .592, R2 = 0.102, Adj. R2 = -0.041, SEE = 1.288 

Note. All statistics reported above are from the final model.  Gender (0 = male, 1 = female) and 

Manipulation check (0 = incorrect, 1 = correct) were dummy coded according to a binary scheme. 
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Condition (1 = gaming, 2 = learning) was dummy coded with gaming as the reference group. Fifteen 

participants were removed from this analysis due to not participating in the manipulation check. 

The manipulation check was not a statistically significant predictor of word learning. On 

average, manipulation check scores explained an additional 5.56% of variance in word learning. 

Males at the age of 47.22-months-old who were in the gaming condition and did not correctly 

identify the iPad as a gaming device, had a predicted word learning score of 3.54. However, 

answering the manipulation check correctly predicted a decrease in word learning score by -0.91 

points, holding mean-centered age, gender, and condition constant. The final model explained 

10.22% of the variance in novel word learning, with average predicted scores being 1.29 points 

off actual word learning scores.  

The final model’s residuals maintained acceptable skew (0.15) and kurtosis (-0.51). The 

standard error for the regression weight of manipulation check scores was 1.16 times as large as 

it should have been. Multicollinearity was not a concern in the final model, with square-rooted 

VIF values falling below 2 (Hair, Anderson, Tatham, & Black, 1995). Mean-centered age 

illustrated a positive relationship with word learning when participants correctly answered the 

manipulation check (see Figure 10). I examined homoscedasticity of variance for condition and 

manipulation score and detected unequal dispersion across values (see Figure 11). I plotted the 

predictors independently to determine which predictor was most problematic and discovered the 

gaming condition was a little worse at predicting word learning scores. Cook’s Distance did not 

reveal any overly influential points in the final model, using a cut-off of 0.5 (Cook, 1977).  
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Figure 10. Scatterplots demonstrating linear relationships between incorrectly answering the 

manipulation check (left) and correctly answering the manipulation check (right).  

 

Figure 11. Plot of residuals against predicted word learning scores (left) and Cook’s Distance on 

word learning predicted by mean-centered age, gender, condition, and manipulation check 

answers (right). 

Discussion 

 A primary aim of the current study was to examine the relationship between 3- and 4-

year-olds’ perception of what a tablet does and children’s ability to use it for educational 

purposes. In order to understand this relationship, I evaluated select components of children’s 

iPad experiences, including how children interact with an iPad, frequency of usage, type of apps 
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most often used, and how children categorize the functionality of an iPad. I hypothesized all 

measured predictors would demonstrate some type of significant difference in children’s ability 

to learn novel words from an e-book. My results revealed partial support for my overall 

hypothesis, demonstrating statistical and practical significance when at-home tablet experiences 

were included in the analyses (e.g., type of apps most often used). However, my findings suggest 

children’s interaction with an iPad as either a gaming device or learning mechanism does not 

exclusively account for children’s ability to learn from an iPad. Numerous factors, outside of 

what I measured in the current study (e.g., motivation, self-efficacy in language learning, and 

student attitudes), may also play a role in children’s educational affordances (Scibora, Mead, & 

Larson, 2018).  

 Primarily using a tablet to play games demonstrated a positive relationship with 

children’s ability to learn novel words from an e-book. However, the participants who primarily 

used a tablet for gaming should have categorized the iPad as a non-educational tool according to 

the theory of essentialism (Feenberg, 2000). Thus, my finding is incongruent with past research 

that argues having prior familiarization with a tablet as a gaming device can increase children’s 

cognitive load when they attempt to learn from the device (Kremar & Cingel, 2014). The 

discrepancy in findings could relate to how often the participants in the current study were 

exposed to educational apps in between gaming interactions. When children witness a stimulus 

conflicting with how they previously categorized it, they attempt to create a new representation 

of the object, which could exhaust mental effort (Gelman, 2005). Although those children 

primarily had non-educational experiences with a tablet, they may have also had reoccurring 

educational interactions. Thus, the children in this condition may have already gone through the 

process of creating a new conceptual understanding that an iPad has multiple functionalities (i.e. 
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for gaming and learning), explaining why they were able to apply their mental efforts towards 

word learning. 

 In general, the type of apps most often used by children is useful for predicting how well 

a child will learn novel words from an e-book. An unexpected finding from my study was that 

children who had high exposure to educational apps prior to my study performed worse than 

children who primarily used gaming or entertainment apps. This discovery may relate to the 

specific educational apps the children were using prior to my study. As Cooper (2018) suggested, 

there are many “educational” apps that foster more game-like structures than learning. It is 

plausible that participants were more accustomed to those ineffective frameworks and became 

cognitively overwhelmed when exposed to the learning app in the familiarization phase. 

Attempting to extract educational content while processing the novel functionalities of a device 

can be taxing on a child’s executive functioning (Sweller, 2005). I argue that although these 

participants reportedly used primarily educational apps at home, they were not familiar with the 

straightforward, linear-structure of information presented in the app and e-book. Failing to 

associate the iPad activities in the current study with the “learning” activities played at home, 

may have resulted in participants exceeding their cognitive capacity, thus demonstrating poor 

word learning.  

Overall interaction with a tablet more than five times a week did not demonstrate 

significant influence on word learning, although the type of prior interactions did. Failing to 

compare the type of interactions with the frequency of interactions may have hindered the 

frequency predictor from showing a true positive correlation. If the type of app most often used 

demonstrates a relationship with word learning, then we can assume that the relationship would 

only get stronger with a higher rate of exposure, suggesting a possible interaction between the 



ASSESSING THE INFLUENCE OF PRIOR IPAD EXPERIENCE 49 

two predictors (Baytak, Tarman, & Ayas, 2011). Alternatively, if a child is interacting with a 

tablet more than five times a week but is using a variety of different apps, they may be more 

likely to have established a neutral concept of what an iPad is used for prior to participating in 

my study, as explained earlier in this section. Further research should include the connection 

between how often a child uses a tablet and the type of apps they are using when looking at their 

ability to learn from tablets. 

My last research question assessed if children’s explicitly communicated perceptions of 

what an iPad does predicted their ability to learn from an e-book. The results revealed that 

participants who correctly identified the iPad’s purpose, regardless of their assigned condition, 

were unsuccessful in comprehending novel words from the e-book. There are two probable 

explanations for these results within each condition. First, the participants in the learning 

condition who correctly identified the iPad’s purpose may have learned fewer words purely 

because the activities prior to the test could have been too cognitively taxing on the participants. 

By the time they were listening to the e-book, many participants demonstrated a disinterest in 

paying attention (i.e., looking around the room or fidgeting with their hands). Thus, although the 

participants confirmed that the iPad was used for learning, their inability to efficiently 

comprehend the novel words may be attributable to how motivated they were to continue 

learning. Second, the participants in the gaming condition who were unable to confirm that they 

believed the device was for gaming, may have had a different concept of what it does. It is 

possible that my manipulation attempts were ineffective on those participants who already had 

an established understanding that an iPad can foster learning. Since they did not change their 

perception of the device, they were not hindered by the incongruent expectations of what it could 

do, thus demonstrating the ability to efficiently use the device for learning. In comparison, 
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participants in the gaming condition who did correctly identify the device as a gaming tool, 

demonstrated an average of fewer words learned. Thus, these results illustrate that children’s 

perceptions of a tablet, based on their prior experiences, can impact their learning performance.  

My findings suggest that although the differences in how children interacted with an iPad 

did not demonstrate an effect on children’s word comprehension, there is still evidence to believe 

that tablet familiarity plays a role in learning outcomes. The variables that predicted word 

learning were associated with how children perceived the device either prior to or while 

participating in the current study (i.e., the type of app most often used at home and correctly 

answering the manipulation check). If the prior experience that I was measuring had some type 

of influence, then it is possible other individual factors may have played a role in their 

performance (Fisch, 2000). For example, children who generally experience difficulties in 

understanding stories may have a different outcome than the average participant, unrelated to 

how I presented the iPad (Bus, Takacs, & Kegel, 2014). Even students’ personal attitudes 

towards the device may impact how motivated they are to engage in the current study’s activities 

(Rossing, Miller, Cecil, & Stamper, 2011). Thus, this study is consistent with arguments made in 

previous research stating that, along with prior experiences, there are vast amounts of individual 

differences that affect learning from technology (Gelman, 2003).  

Strengths 

 The current study is unique in structure and methods in that it was able to fill the gap of 

missing literature looking at the specific types of tablet familiarization that affects emerging 

literacy skills. This study attempted to manipulate children’s perceptions of what an iPad is used 

for to determine if having to alter previous beliefs accounts for learning differences. The 

incorporation of a manipulation check prior to the e-book phase confirmed participants’ 
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perception of the iPad, allowing for a more accurate interpretation of results. In addition, 

collecting information regarding the participants’ prior tablet use was beneficial in determining 

how influential their at-home experiences were on their word learning, despite my manipulation 

attempts. An extensive amount of consideration went into the apps that were used for the 

familiarization phase. Important characteristics of the apps included requiring similar motor 

functioning and being readily available to the public, increasing the generalizability of the 

conditions. 

Limitations 

Although this study addressed a gap in the existing literature and attempted to go beyond 

what other researchers have analyzed, it had various limitations. First, I was unable to control for 

how solidified children’s conceptions of an iPad were prior to participating in the current study. 

Some children may struggle more than others to alter their established categorization of an 

object, even when given significant evidence that the stimulus would be more suitable in another 

category (Baytak, Tarman, & Ayas, 2011). Thus, some of the participants may have had such 

extensive prior iPad interactions, unbeknownst to me, that they were unaffected by my 

manipulation attempts. However, I was unable to determine which specific participants this 

situation applied to, if any. 

Another major concern is that the app used during the familiarization stage for the 

learning condition may have been too cognitively taxing on the children, as mentioned earlier. 

Often, if younger children find the content of a game to be too difficult, they will move on to the 

next activity before experiencing cognitive overload (Rieber, 2005). The children in the current 

study were unable to switch activities so some became unmotivated to continue, requiring 

frequent words of encouragement (i.e., keep trying). This occurred most frequently with 
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participants in the learning condition, communicating their struggles to execute the objectives 

through inattentiveness, frequently initiating non-content related conversations, and engaging in 

non-objective related interactions with the app (i.e., tracing outside of the numbers to produce 

random streaks on the screen). This could have affected my results in that if I used an app that 

did not require too much executive functioning, the participants could have put more mental 

effort into comprehending the novel words later during the e-book stage.  

In addition, on some occasions, teachers would prompt a child about the study 

immediately before they would participate. Regardless of the condition the child was in, teachers 

would say things like, “it is your turn to do the test,” or “you are going to play a game.” This 

may have interfered with the attempted manipulation of iPad perception due to the teachers’ 

comments possibly being incongruent with the child’s actual assigned condition. Thus, the 

children may have already established what they believe they will be using the iPad for before I 

could tell explicitly tell them. Similarly, when teachers would walk by a participant actively 

engaged in the study, they would provide words of affirmation (i.e., you are doing so well). 

Although this may have motivated the children, the teachers’ timing was sometimes during the e-

book phase or test phase, when it was vital that all the participant’s attention needed to be on the 

activity occurring. Teacher interference may have been a distraction for the children, thus 

affecting their performance in the study. 

Future Studies 

 In the future, researchers should attempt to expand on the exploration of iPad 

familiarization and learning outcomes. Larger sample sizes should be used in the future to better 

identify possible relationships between all the predictors without violating homoscedasticity. If 

given the resources, researchers should utilize private rooms to conduct the study, avoiding 
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possible interferences from people walking by and allowing the participant to pay full attention 

to the activities. In addition, future studies should increase the familiarization time to better 

solidify the purpose of the iPad, resulting in a more predictive variable. In addition, future 

research should examine the executive functioning capabilities of 3- and 4-year-olds in greater 

depth. If my theory is correct that the educational app involved facilitated an increase in 

cognitive load, then it is imperative to identify an appropriate activity that will parallel the 

participants’ capabilities. To better prevent participants from exhausting their capacity of 

working memory, it may be beneficial for researchers to have at least two different apps within 

each condition, in the case that a child still struggles with one of the apps and needs to switch 

activities before experiencing cognitive overload. Recording how well the participants do in their 

respective familiarization apps may also convey the level of influence the manipulation will have 

on them, possibly leading to an explanation of their ability to learn from the tablet. For example, 

knowing that a participant was attentive and successful in completing the app objectives, as well 

as answered the manipulation check correctly, may elucidate their learning outcomes. 

 In conclusion, the present study investigated whether having prior experiences with a 

tablet affected 3- and 4-year-olds’ ability to successfully use the device for learning. Both 

strengths and limitations were present in the study but overall suggestions for future directions 

should improve the minor concerns. Finally, I hope this study provides some progress in the 

educational community towards fully understanding the factors associated with technology 

learning outcomes. 
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Appendix A 

Experiment Script 

Intro: 
“Hi friend, my name is Jazz and today we are going to be using this iPad.” 
“If at any time you want to stop or go back to class, let me know! Okay?” 
 
Familiarization: 
Gaming condition: “So, this is an iPad. It’s used for playing games! Go ahead and try it out” 
Learning condition: “So, this is an iPad. It’s used for learning things! Go ahead and try it out” 
[10 min interaction with iPad] 
 
Manipulation Check: 
“Okay, now I want to ask you a question.” 
“Earlier when I showed you this iPad, what did I say it was used for?” 
 
[If participant struggles to answer] 
GC: “Did I say it’s used for playing games or did I say it was used for something else?”  
LC: “Did I say it’s used for learning things or did I say it was used for something else?” 
 
Test: 
“Now I have a new activity for us to do. This is my favorite book, let’s listen to it together!” 
[Listen to audio book] 
“That was a cool book, huh?” 
“Now I’m going to ask you some questions, and I want you to point to the right answer. Can you 
show me your pointer finger? Awesome!” 
[Show trial test of apple vs banana] 
“Alright, can you point to the apple?” “Yes, that’s it!” 
“Now, can you point to the banana?” “Yes, that’s it!” 
[Begin test in same fashion] 
 
Closing Statement: 
“Alright, we are all done! Thank you for helping me out! Because you were so helpful, here’s a 
sticker.” 
[Take back to class] 
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Appendix B 

Parent Questionnaire 

Please print your child’s full name: _________________________________________________ 
 

Tablet Usage 
 
Your participation and responses will be kept anonymous and combined with other responses to 
ensure confidentiality. This survey is completely voluntary, you can opt out at any time. 
Please return this completed questionnaire with your child’s consent form. 
 
For the purpose of this survey, “tablet” is defined as a wireless touch screen personal computer 
that is smaller than a notebook but larger than a smart phone.  
 
Based on your observations, please circle the answer that best matches: 
 

1. How often does your child speak English? 
a. Always (100% of the time) 
b. Usually (75% of the time) 
c. Half-and-Half (50% of the time) 
d. Seldom (25% of the time) 
e. Never (0% of the time) 

2. How many tablets are in your household? 
a. More than one 
b. One 
c. None 

3. How often does your child interact with a tablet? 
a. More than 5 times a week 
b. 2-4 times a week 
c. Once a week 
d. Once a month 
e. Never 

4. On average, how long are your child’s interactions with a tablet, each time they use it? 
a. More than 2 hours 
b. Between 1 hour and 2 hours 
c. Between 30 minutes and 1 hour 
d. Less than 30 minutes 
e. My child never interacts with a tablet 

5. What type of apps does your child most often play? 
a. Educational/Learning apps (e.g. MathBoard, Little Writer, Busy Shapes) 
b. Gaming apps (e.g. Temple Run, Jetpack Joyride, Colorbooks) 
c. Entertainment apps (e.g. Netflix, Hulu, Snapchat) 
d. Other ______________________________________________ 
e. My child never interacts with a tablet 

6. Of the following answers, which best represents the reason you allow your child to play on the 
tablet? 

a. For learning purposes 
b. To occupy/entertain my child 
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c. Other ______________________________________________ 
d. My child never interacts with a tablet 
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Appendix C 

Example of Hybrid Animal Presented in E-Book 
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