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Abstract  

Due to the increasing prevalence of tablets in families, tablets have become a 

major platform for computer play for pre-school children. While children may 

potentially learn great deal from tablet play, it is at present unclear to what 

extent tablets support the wide variety of play activities that characterise their 

play and that form a necessary basis for children's development. 

This thesis presents the results of a heuristic evaluation, inspecting the play 

modes that presently are supported by children’s tablet games. The 

evaluation focused on the extent to which the mode of play was designed to 

correlate with children’s stage of development. Theoretical models 

representing the social and cognitive stages of play were used to examine all 

tablet games, examining how they support solitary play, parallel play, group 

play, functional play and dramatic play. 

The results show that for most of the investigated games, the age declaration 

correlates with their supported mode of play. More specifically, the 

investigated games supported solitary play, group play, functional play, 

constructive play and dramatic play in ways that were appropriate for their 

target age. However, none of the games supported parallel play, which is an 

important play form for children between 2 to 3 years old.  Furthermore, very 

few games supported group play and constructive play. The conclusion is 

that while tablet game designers seem to understand and acknowledge the 

cognitive development of their target users, they pay less attention to the 

social modes of play corresponding to children's development stages. 
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1. Introduction 

Due to the increasing prevalence of tablets in families, tablets have become a 

major platform for computer play for pre-school children (The NPD Group, 

2013). According to the NPD group (The NPD Group, 2013), pre-school 

children prefer to play games on tablets rather than computers and consoles. 

Sixty-three per cent of children play games on tablets, and 47% play games on 

computers; moreover, the games children play on tablets differ from 

computers (keyboard and mouse). Tablets are portable, lightweight, handheld 

devices with a user interface based on touch (Michelle M. Neumann, 2013).  

According to Swedish Media Council (Council, 2015), there is significant 

increase in the proportion of children in the age groups of 2–4 and 5–8 who 

have their own tablets (Council, 2015). The percentage of children in the age 

group 2–4 who own tablets increased from 3% to 12% from 2012 to 2014, and 

for children in the age group 5–8 who owned tablets, there was increase from 

7% to 26% from 2012 to 2014 (Council, 2015). Studies have shown that parents 

tend to believe that children learn from playing tablet games (Council, 2015). 

According to Action Alliance Children (Staff, 2013), pre-school children learn 

in different way than school age children and predominantly through play 

(Staff, 2013). Therefore, pre-school children could benefit from playing tablet 

games, specifically, tablet games that feature different contexts, for example, 

math, numbers, alphabet, words, etc. (Zanchi, Presser and Vahey, 2013; 

Michelle M. Neumann, 2013). Hence, it is not unreasonable to believe that 

tablet games indeed can support children’s learning.  

The expanded to tablets and tablet games still raises ethical issues. One of the 

ethical issues affecting players is that of rating or age appropriateness, and 

inaccurate ratings of video games are common (Dang, Lee and Nguyen, n.d.). 

Some video games may introduce concepts that young children are not ready 
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for (Dang, Lee and Nguyen, n.d.). Additionally, people oppose the use of 

video games for young children because playing video games takes 

precedence over other common childhood activities, causing social isolation, 

reducing social skills and reducing creativity (Gelderblom and Kotzé , 2008).  

As the development of play for pre-school children is relatively well 

understood, it makes sense to explore the extent to which existing tablet 

games support this development. Therefore, I decided to evaluate tablet 

games for pre-schoolers, less than seven years old, in relation to 

developmental model of play in terms of what types of play they support and 

if the mode of play is designed to fit their stage of development. Overall, the 

research question in this study is: 

Do children s tablet games play patterns support the play development stages 
of children in the age ranges that they state in their age declaration? 
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2. Background   

2.1 Children’s Tablet Play and Games 

Young children who play games on desktop computers (keyboard and 

mouse) are required to master a certain level of physical and cognitive 

development. Children need to understand the symbols on the keyboard so 

they can proceed to play (Geist, 2012). However, tablet games remove those 

barriers. Geist (Geist, 2012) concluded that young children could easily 

interact with the tablet device; children understand what the game asks of 

them, and know the types of action required to respond (Geist, 2012). 

Children do not have to manipulate the mouse to touch objects on the screen. 

Children can directly touch objects on the tablet with their fingers (Geist, 

2012). Therefore, they act in an expected and developmentally appropriate 

manner with the tablet (Geist, 2012).   

Tactile technology of the tablet interface is designed with more than one 

gesture, either single-touch or multi-touch (Olcese, 2011). Children use their 

fingers to execute single tap, double tap, long press, scroll, drag or pan, flick, 

two finger taps and scroll, pinch, stretch and spread (Michelle M. Neumann, 

2013). Additionally, multi-touch allows several children to use the same touch 

surface and potentially collaborate while playing (Dietz and Leigh, 2001; 

Khaled et al., 2009).  

Furthermore, an accelerometer on a tablet detects acceleration or movement 

of a tablet. The interface rotates in accordance with the movement (Olcese, 

2011). Children can tilt the tablet depending on the various changes in the 

gameplay. For example, in a children’s math tablet game, the child has to put 

the same amount of ice cubes into cups. The child is required to tilt the tablet 

in order to slide cubes from the tablet board into cups. Furthermore, the child 

can drag cubes from the cups back to the tablet board in order to help in 
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equipartitioning the ice cubes to the cups (Zanchi, Presser and Vahey, 2013). 

Thus, accelerometer and tactile function of the tablet games help the child to 

correctly adjust the use of the interface during play (Michelle M. Neumann, 

2013; Olcese, 2011).  

Children play games on tablets using their fingers and hands. Those activities 

help children to develop their fine motor skills (Bergen, 2006; Pierce, 2013). 

Therefore, tablet games support children to develop their psychomotor 

development, but it is limited since psychomotor development also involves 

gross motor skills (Pierce, 2013).  

The tablet games are downloadable applications and introduce concepts in 

variety of contexts, for example, educational tablet games (math, alphabet, 

word), music tablet games (music, piano, guitar, drums, etc.). Hence, parents 

or teachers can provide children with extra pedagogical avenues or toys, with 

direct manipulation of objects in the environment (Olcese, 2011). 

Additionally, the cost of the tablet games is varied, and some tablet games 

provide a free trial. Thus, children spontaneously play the games (Verenikina 

and Kervin , n.d.).  

Zanchi Christine (Zanchi, Presser and Vahey, 2013) developed eight tablet 

games to teach preschool math. The aim was to develop a two-unit preschool 

math curriculum supplement to support young children to learn concepts of 

subitizing and equipartitioning. The tablet games were designed to merge 

with the existing structure and routines in the preschool classrooms (Zanchi, 

Presser and Vahey, 2013). For example, the tablet games allowed for 

individual and collaborative play, as one of the learning forms in the 

preschool classroom, and it also addressed social interaction (Zanchi, Presser 

and Vahey, 2013). Furthermore, the tablet game was set up with 101 non-
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digital assets such as songs, finger plays and rhymes, books, snack-time, and 

others (Zanchi, Presser and Vahey, 2013).  

Irina Verenikina (Verenikina and Kervin, n.d.) discussed the positive 

experiences of pre-school children playing with the tablet games. Children 

engaged in complex make-believe play, and the game was featured with voice 

recording facilities, choice of game characters and ability to record 

individually created story (Verenikina and Kervin, n.d.).  

2.2 Children’s Developmental Stages  

Jean Piaget (Bergen, 2006) suggested that peer interaction provides children 

with important and unique learning environment, particularly in children’s 

social development (Bergen, 2006). Mead (Bergen, 2006) stressed importance 

of peer interaction in development of one’s self-system (Bergen, 2006). 

Furthermore, Mead (Bergen, 2006) believed that an exchange among children, 

whether in the form of cooperation, competition, conflict and/or friendly 

discussions allowed them to gain an understanding of the self as the subject 

and object (Bergen, 2006). Social development is also closely tied to cognitive 

development (Bergen, 2006). As young children develop social skills, practice 

of these skills takes preference over children’s cognitive development 

(Hughes, 2009).  

In 1932, Mildred Parten (Wellhousen, 2004) characterised the development of 

children’s play according to social participation and maturity. They include 

onlooker play by children who are two-years-old, where a child observes 

other’s playing. Solitary play is typical of children aged one to two-years-old, 

where a child plays alone. In parallel play, children play alongside each other 

but have very little interaction among each other, commonly observed in 

children who are two to three-years-old. The last level was group play, where 

children engage in associative and cooperative play, common among children 
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who are age three to four-years-old. Thus, children play together, do similar 

things and coordinate their actions (Verenikina, Harris and Lysaght, 2003). 

Furthermore, these stages are defined as play behaviours (solitary play, 

parallel play and group play) and non-play behaviours (onlooker play) 

(Rubin, 2001).   

While Parten’s stages explained the social stages of play, Jean Piaget in 1962 

(Wellhousen, 2004) described the level of children’s play, according to their 

cognitive development. In 1968, Sara Smilansky adopted Jean Piaget’s original 

stages and labelled them as functional play, which begins in one-year-old 

infants, as they practice the same body movement. Constructive play involves 

children who build something using materials and occurs at age two. 

Dramatic play occurs in one-year-old infants; infants use their imagination, 

pretending with objects, actions, situations and people. Games with rules, 

where children determine what can and cannot be done during play occur 

when children enter age seven (Wellhousen, 2004).  

2.2.1  Solitary play 

Solitary play describes a child playing alone without interacting with their 

peers or any adults (Rubin, 2001). Additionally, the child plays with toys that 

are different from those that other children are using. Solitary play is 

observed predominantly in infants from one to two-years-old (Hughes, 2009). 

However, older children do still play alone either by choice in order to 

explore new situations or simply to be alone for a while (Wellhousen, 2004). 

2.2.2  Parallel play 

Parallel play defines a child playing independently, close to other children, 

and begins in children, two to three-years-old (Rubin, 2001). The child plays 

with similar toys as those that children around him/her are using (Rubin, 

2001) at the same time and at the same place (Hughes, 2009). During parallel 
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play, the child is verbalising her/his thoughts about her/his play but is not 

directing this to a particular listener. As such, the child engages in “parallel 

speech”. However, “parallel speech” benefits other children that are nearby 

playing too, even though the child is not playing with others (Rubin, 2001). It 

is sometimes difficult to identify if a child is verbalising to him/herself or to 

other children. Rubin (Rubin, 2001) identified some clues to determine 

whether a child is communicating or verbalising: 

• The child refers to other children by name or pronoun “you”. 

• The child asks questions or makes demands of other children. 

• There is eye contact between the children when they speak.  

 

Theoretically, parallel play leads the child into group play, as she or he plays 

close to other children who could be part of each other’s play, thus promoting 

communication skills (Hughes, 2009).  

2.2.3  Group play 

Group play is the highest-level of social maturity. In group play, a child plays 

with other children to achieve the same goal (Rubin, 2001). During group 

play, young children perform similar activities and coordinate their actions 

(Verenikina, Harris and Lysaght, 2003). According to Mildred Parten 

(Wellhousen, 2004), group play is first observed in children aged three to 

four-years-old (Wellhousen, 2004). Additionally, children 18-months-old 

engage in cooperative play, for example, they play peekaboo in which they 

take turns after each other (Hughes, 2009).  

2.2.4  Functional play 

Functional play or practice play involves children’s physical skills to explore 

objects around them (Bergen, 2006). According to Sara Smilansky (Bergen, 

2006), functional play begins in infancy at two years of age. Furthermore, in 
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infants 0–4-months-old, play with objects initially involves internal objects or 

body parts.  As infants get mature, their play focuses on external objects such 

as toys, dolls, etc. (Bergen, 2006). Over time, a child’s level of exploration 

changes (Wellhousen, 2004).  

When children enter the second year, manipulative play is predominant. 

Children experience objects in terms of what it can do and learn what they 

can do with the objects (Bergen, 2006), which leads to the expansion of 

physical abilities, that is, children are able to push and pull objects. However, 

infants play with objects using their small muscles such as fingers and hands 

to explore objects by poking or grabbing them with much repetition, which 

begins in infants at age one (Bergen, 2006). Also, young children who are one-

years-old do not have full control of using a crayon and pencil, but they enjoy 

scribbling (Bergen, 2006).  

2.2.5  Constructive play 

Constructive play begins when children enter the second year of life. 

According to Kenneth H. Rubin (Rubin, 2001), in constructive play, children 

engage in manipulative play to build, create or construct something from 

materials such as blocks, puzzles, etc. (Rubin, 2001). Two-year-old children 

are able to create something complex with familiar products, such as making 

small constructions, drawing objects and arranging the design (Bergen, 2006). 

Furthermore, constructive play can be distinguished from young children to 

older children. Older children increase their skills in constructive play, as they 

are able to create something more detailed with realistic objects (Bergen, 

2006).  

According to Rubin (Bergen, 2006), some constructive play activities have 

transitional behaviour (Bergen, 2006). Transitional behaviour is identified as 

children set up their play activities (Bergen, 2006). For example, when the 
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child draws a picture for three to four seconds but spends 10 seconds to 

choose the colouring pencil, it is considered to be transitional behaviour, and 

it is referred to as non-play behaviour (Bergen, 2006).    

2.2.6  Dramatic play  

Dramatic play involves children pretending roles of people, objects, actions 

and situations. According to Doris Pronin Fromberg (Bergen, 2006), simple 

pretend play begins at approximately age one. For example, the child holds a 

phone to his/her ear or uses a comb on their hair. However, dramatic play is 

more predominant in the second year of life. During dramatic play, children 

imitate, copy and dramatise other people and objects, using language, sounds 

and words (Aistear, n.d.). In the third and fourth-year, pretend play becomes 

progressive where children play with objects, with longer scenarios and 

action sequences (Bergen, 2006).  

According to Fergus Hughes (Hughes, 2009), dramatic play roles fall into 

three categories: family roles, character roles and functional roles (Hughes, 

2009). Family roles are when the preschool child plays the role of the mother, 

father, brother, sister, baby and even family pets (Hughes, 2009). Character 

roles are fictional and stereotyped. Fictional is when a child plays roles based 

on an individual from the media such as television, movies or books. 

Stereotyped roles describe occupations, habitual actions, mannerisms or 

personal characters (Hughes, 2009). Functional roles define the behaviour but 

not a permanent identity of the characters, or the child simply plays a 

particular character such as preparing food, being a train conductor, among 

others (Hughes, 2009).  

2.2.7  Games with rules 

Games with rules (Rubin, 2001) describe when the child accepts prearranged 

rules, adapts to them, and controls his/her actions and reactions within given 
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limits. Games with rules have an element of competition during play. There 

are agreements between the children, even if it is with oneself, depending on 

the type of game (Rubin, 2001). 

Children begin to play the game when they understand, remember and use 

the rules (Wellhousen, 2004). According to Jean Piaget, children engage in 

games with rules around seven to twelve-years-old, when the children are 

capable of formulating and carrying out a plan or strategy (Bergen, 2006).  
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3.  Methodology and Data Collection 

To answer the research question, a heuristic evaluation was conducted by 

developing guidelines to examine tablet games for young children. Jakob 

Nielsen described heuristic evaluation as involving small set evaluators to 

examine the interface and judge its compliance with the recognised usability 

principles (the heuristics) (Nielsen, 1994). In this study, heuristics refer to the 

task list or guidelines used to examine the tablet games.  

Heuristic evaluation supports the benchmarking of a design toward particular 

guidelines (Nielsen, 1994). In this study, traditional usability or user 

experience guidelines were not applied but were replaced by criteria derived 

from the developmental theories of play discussed above. 

3.1  Sample  

Tablet games were downloaded from the Apple store using iPad 3, which ran 

iOS 8.4. In total, there were twenty tablet games for pre-school children, 

where the age group was less than seven-years-old. The games were 

randomly downloaded; factors of popular games or game genres were not 

controlled.  

3.2  Data Analysis  

A set of guidelines was developed in order to investigate the extent to which 

tablet games supported the children’s play according to their development 

stages. Furthermore, Microsoft Excel was used to compile and manage the 

data. Data for each table game was inserted into the cells in rows or columns 

(Appendix A). Additionally, Microsoft Excel allowed me to create a chart that 

is presented in the results section.  
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The author evaluated the video games by playing them herself, rather than 

observing children playing them or reading reviews of the marketing claims 

for the game. According to Espen Aarseth (Aarseth, 2003), playing video 

games on your own was a valid way of acquiring knowledge about the game. 

By mastering the game on your own, one could avoid misunderstandings and 

interpretations from other players (Aarseth, 2003). 

3.3  Assessing Video Games  

Guidelines were derived from theories on play, social and cognitive play 

stages, and age criteria of social and cognitive play stages. The video games 

included solitary play, parallel play, group play, functional play, constructive 

play and dramatic play. The study did not evaluate if the games supported 

play with rules, as the age criteria of the games with rules did not coincide 

with the study sampling; they were less than seven-years-old. Below is a 

summary of the play theories and the criteria which they gave rise to.  

• Solitary play (Rubin, 2001) – child plays alone without interacting with 

peers or adults. To identify solitary play on the tablet games, the game 

supported control of singular or multiple objects through touch was 

considered. The child tapped and dragged a single object during the 

play until end of the game. On the other hand, the child could still play 

alone even though the tablet games supported multi-touch, where a 

child could play with multiple objects at a time, and solitary play was 

considered as a self-choice (Wellhousen, 2004). Furthermore, we also 

considered if the game explicitly represented the player as a single 

character in the game, where the child needed to select a character 

before the game was started.  

• Parallel play (Rubin, 2001) – child plays independently, close to other 

children, and the child plays with similar toys as those used by 

children nearby. Parallel play on tablet games is defined as two or 
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more children playing same game on one tablet. However, no 

interactions between the children were required or necessary 

(Fullerton, 2014). Each child had his/her own object to play with. She or 

he played with objects that were the same or similar to those that other 

children used, and the child played independently. Therefore, tablet 

games had to support multi-touch so children could play on the same 

tablet.  

• Group Play (Rubin, 2001) – child plays with other children to achieve 

same goal. Group play on tablet games is defined by way in which the 

game supported control of objects. Children could tap or drag objects 

at the same time. Hence, the tablet games supported multi-touch, 

which allowed many fingers of the children to play together in order to 

achieve game’s objectives.  

• Functional play (Bergen, 2006) – Functional play or practice play 

involves children exploring objects around them, using physical skills 

and repeating the same movement. Hence, the tablet games required 

children to tap their fingers or drag objects so that the game 

progressed, and the same movement was repeated until end of the 

game.  

• Constructive play (Rubin, 2001) – involves manipulation of objects for 

purpose of constructing or creating something. On the tablet games, 

children used objects that were available on the game environments to 

construct or create something or meaningful objects.  

3.4  Ethics 

According to Judith Olson (Judith S. Olson, 2014), before performing the 

study, researchers must get permission to conduct the research. Therefore, 

permission to conduct this study was approved by the Department of 

Informatics and Media, Uppsala University.  
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In this study, all the video games were legally downloaded from the Apple 

store. According to Apple’s Terms and Conditions (Apple, 2015), using the 

service required a compatible device and a legal account. Therefore, the 

author reserved the right to use and play the games because the author used 

an Apple device (iPad) with a legal Apple ID.  

Furthermore, according to Anthony M. Grazionao (Anthony M. Graziano, 

2012), responsibility and critical basis for conducting the research included 

obtaining informed consent and protecting the participant’s information 

(human participation and non-human subjects) for their safety and welfare. In 

this study, the author used non-human subjects, that is, tablet games. 

Therefore, tablet game designers were informed that their products were used 

for study purposes.  

However, the author could not get confirmations from tablet game designers. 

Therefore, the tablet game titles were anonymised to protect their market 

reputations. According to Jonathan Lazar (Lazar, 2010), participants who take 

part in the heuristic study should never include their names and identifying 

information, so it is a better idea to name the participants as participant #1, 

participant #2, and so on (Lazar, 2010). Hence, the tablet games in this study 

were named based on numbers such as tablet game No. 1, tablet game No. 2, 

and so on.  

 Apple (Apple, 2015) has stated that any graphics and logos of third parties 

(games designers), used by second parties (users), are not granted any rights 

to use the trademarks. Hence, the names, graphics, logos or print screens of 

the game apps were not used in presenting the results in this report.  
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4.  Results 

In total, twenty tablet games were evaluated in this study. According to the 

social stages of play, twenty tablet games supported solitary play, and one of 

them did not correspond to the age criteria of solitary play. No tablet games 

supported parallel play. Six tablet games supported group play, and six of 

them were matched with the age criteria of group play.  

Furthermore, from cognitive stages of play, twenty tablet games supported 

functional play; one of them did not match the age criteria of functional play. 

Out of the five video games that supported constructive play, one of them did 

not correspond with the age criteria of constructive play. In addition, sixteen 

tablet games supported dramatic play, and one of them did not fit with age 

criteria of dramatic play. 
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Two tablet games (No. 1, No. 3) did not match with age criteria of the play 

modes that they supported. Additionally, two tablet games supported most of 

the modes of the play stages (No. 9, No. 19).  

 

Tablet game No. 1 

An interesting example of the results was found in game No. 1. The age range 

was 0–4, and objective was to see hidden animals, such as cow, chicken, zebra, 

elephant, etc., which were in the garage behind a closed door. Every time a 

child tapped the door, an animal appeared. Therefore, to see all of the 

animals, the child had to tap the garage door repeatedly.   

The child had to play alone because the game only supported single touch. 

Each time the child tapped on the garage door, an animal appeared. In order 

to see all the animals that were featured in the game, the child had to tap the 

garage over and over again. This encouraged the child to repeat the tapping. 

Therefore, the game supported functional play. In addition, tablet game No. 1 

also supported dramatic play, since the child tapped to open the door, thus, 

pretending to be someone who was opening the door.  

Furthermore, the game did not match with age criteria for solitary play, 

which began at age one (Rubin, 2001). The game also did not match age 

criteria for functional play, as a child develops fine motor skills at age one 

(Bergen, 2006). Finally, the game did not match age criteria for dramatic play 

since that (pretend play) begins at age one (Bergen, 2006).  

Tablet game No. 3 

Age range for tablet game No. 3 was 1.5 – 5-years-old. Objective was to serve 

foods to an imaginary customer. Game environment was small restaurant in 

the middle of a park. Before the restaurant was open, child had to prepare the 

food materials by tapping them from the loading truck, so they moved to the 
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table. The customer would show up in the restaurant with her/his order. In 

addition, there were three types of food that was served: burgers, ice cream 

and cake. For example, if customer ordered burger, then child had to prepare 

the burger from food materials such as bread, tomato, etc., which were 

located on right side of the screen. Thereafter, the child needed to tap and 

drag the food materials one by one, as the game only supported single touch. 

Moreover, the child tapped and dragged food items from right side of the 

screen to left side, where he/she assembled the food. Once the child finished 

assembling the food, the customer took his/her order.  

The game supported several types of play; there was solitary play, functional 

play, constructive play and dramatic play. The game strongly encouraged 

solitary play as it supported only single touch; a child tapped and dragged 

each food material separately. Thus, same movement was repeated. Also, the 

child tapped and dragged food materials to construct the order from the 

costumer. The child also slipped into the game character, as she/he pretended 

to be the “chef“ who was preparing the food. Accordingly, the game 

supported solitary play, functional play, constructive play and dramatic play.  

Age range for tablet game No. 3 was 1.5 – 5-years-old. The game matched 

with age criteria for solitary play, as it began at age one (Rubin, 2001). It also 

matched with age criteria for functional play, as a child develops fine motor 

skills at age one (Bergen, 2006). However, it did not match with age criteria 

for constructive play, since that occurred in children aged two-years-old 

(Rubin, 2001). Furthermore, the age declaration for the game corresponded 

with age criteria for dramatic play, as children begin to engage in pretend 

play at age one (Bergen, 2006). 

Tablet game No. 8 
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Tablet game No. 8 was for children in age range 3 – 6-years-old. The objective 

was to select the right number and alphabet in response to a question that was 

asked by the narrator. The main character was a panda bear that was driving 

a train around the game environment. The train would stop at a train station, 

and numbers appeared above the train or in the sky. Thereafter, the narrator 

asked a question about the number, and child responded by tapping the right 

number in order to move to next level. In addition, the game included puzzles 

where children constructed a picture from puzzle pieces.  

For example, if the number was 1, 2 and 3, the narrator asked ‘which one is 

number 3?’ Then the child had to tap correct object, number 3. However, if the 

child tapped numbers 1 and 2 as well, the game showed a red colour around 

those two numbers. Therefore, the game supported multi-touch, where 

children could collaborate to solve math problems. Furthermore, in the 

puzzles section, children arranged pieces of the puzzle and formed a single 

picture from them. Children could move the puzzle pieces at the same time. 

As such, they could collaborate on same tablet game to achieve the game 

objective.  

Since the game supported single and multi-touch, it can be concluded that 

tablet game No. 8 supported solitary play as well as group play. In addition, 

children repeated the action by tapping and dragging objects to form a 

picture. Therefore, tablet game No. 8 supported functional play as well as 

constructive play. The game character was a panda bear that was driving the 

train, and children could potentially pretend to be someone who was helping 

the panda to drive the train, or pretend to be a panda that was solving math 

questions and driving the train.  

Furthermore, the age target of the game (3 to 6-years-old) matched with age 

criteria for solitary play, group play, functional play and dramatic play. 
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Specifically, solitary play began at age one, group play began at age three, 

functional play began in first year of infancy, constructive play occurred at 

two-years of age, and dramatic play started in children who were one-years-

old (Hughes, 2009; Bergen, 2006; Rubin, 2001).   

Tablet game No. 19 

 Another interesting example was tablet game No. 19. Age criteria for the 

game matched with all types of play that the game supported. This included 

solitary play, group play, functional play, structured play and dramatic play.  

Target age for tablet game No. 19 was 6 – 8-years-old, and objective was to 

build inventions using machinery. The interaction patterns were single player 

and player versus player. For example, in single player mode, the narrator 

asked to help the bird take a shower. Therefore, the child built a water pump 

from pieces of material such as pipe, faucet, windmill, etc., so that the bird 

could take a shower. The child needed to tap and drag those objects and place 

them together according to the game.  

In player versus player mode, the game was the same as with single player 

mode, but the screen was split. The same game was presented on each side of 

the screen, so children competed to solve the same game with other players at 

the same time. In the competition, children had to solve four puzzles to win. 

Additionally, there was a timer. If the children could not finish the puzzle 

when time was up, the game would start a new puzzle.  

Thus, the game supported constructive play, as the child built an object from 

pieces of material. The child had to repeat same movement (tapping and 

dragging) to construct an object. It could be concluded that the game 

supported functional play. In addition, the child slipped into the game’s 

character and pretended to be someone who was constructing the machine. 

Hence, tablet game No. 19 supported dramatic play. 
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Moreover, game No. 19 supported solitary play as well as group play. It 

allowed a child to drag an object at a time. In addition, the child could play 

with other children to build the machine, since the game was designed with 

multi-touch, where objects could be dragged one at a time.  

 

5.  Discussions and Recommendations 

The research question of this thesis aimed to evaluate tablet games. The 

purpose was to determine whether or not tablet games supported children’s 

development stages of play in the age ranges that they stated in their age 

declaration, including solitary play, parallel play, group play, functional play, 

constructive play and dramatic play. Below, follows discussions about modes 

of play and age range recommendations for the tablet games that were used 

in this study. 

5.1  Solitary Play 

Results showed that most of the tablet games supported solitary play, as they 

supported single touch, where a child could tap and drag an object at a time. 

Most of the games that supported multi-touch allowed a child to still play 

alone, since they did not require the child to move multiple objects at the 

same time. For example, on tablet game No. 19, the child could play alone or 

collaborate with peers. A child could construct the machine by moving one 

piece of material at a time. In addition, in collaborating with peers, the 

children could tap and drag pieces of the material at the same time.  

Tablet game No. 1 was aimed at children from zero to four years of age. The 

child had to tap an object at a time. This encouraged the child to play alone, 

since solitary play occurred in infants up to one-years-old (Hughes, 2009). 

Game No. 1 did not correspond to age criteria for solitary play. Hence, the 
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tablet game designer could change recommended age up to one-year-old. 

Moreover, the game supported older children who were four-years-old, but it 

was not necessary to change the age limit for tablet game No. 1, as older 

children could play alone if they so preferred (Wellhousen, 2004).  

5.2  Parallel Play 

Findings showed that the tablet games did not support parallel play. They 

supported multi-touch, which could be coded as parallel play. However, the 

multi-touch games always set a single goal for the children to solve and play 

together. For example, in tablet game No. 19, the goal was to build a machine. 

This game could potentially be coded as parallel play. The game 

corresponded to age criteria for parallel play, which was up to two-years-old 

(Hughes, 2009). It also supported multi-touch; moreover, the screen was split 

in this game so that each child had his/her own objects to play with, which 

were the same as the other child’s objects. Each child played independently, 

but at the same time, he/she could be attentive to the other.  

However, the children had to compete with each other, which required 

making demands toward other children. As such, it can be defined as 

verbalization, which is in contrast to parallel speech (Rubin, 2001). 

Furthermore, the age range of the game was 6 – 8-years-old, which was 

slightly out of the scope of the study sample. Therefore, it almost covered all 

modes of play, including games with rules since it contained a competitive 

element (Rubin, 2001). However, even though it was a game for older 

children, it still did not support parallel play.  

It is also possible that two children can engage in parallel play by playing the 

same game on two different tablets. However, the play activity would be 

invisible with tablets, where children could not see each other playing, since 
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the criteria for parallel play is that children be attentive to each other playing 

(Rubin, 2001). 

However, in that circumstance, the simultaneous use of the same tablet would 

require some level of collaboration by the two children, which would not be 

referred to as parallel play, since parallel play means that children play 

independently (Rubin, 2001). Therefore, the game designer could add more 

player interaction patterns, where the consequences of the child’s actions do 

not affect others, and there is no interaction between the players (Fullerton, 

2014).   

5.3  Group Play 

Findings indicated that six of the tablet games supported group play, and all 

of them corresponded to age criteria for group play. Group play on tablet 

games is defined by the games being multi-touch. Those games that featured 

multi-touch allowed children to collaborate. Hence, the children tapped and 

dragged many objects at the same time so that they could achieve the aim of 

the games. 

The tablet games that were designed with single touch allowed two or more 

children to be involved in group play, as one child could take a turn after the 

other child tapped or dragged the object. However, those games were coded 

as solitary play, since the child tapped and dragged the object without having 

another child’s finger on the screen and focused on her/his own play. 

Moreover, since another child watched the activity and was not involved 

while the other one tapped and dragged the object, it can be referred to as 

non-play behaviour or onlooker behaviour (Rubin, 2001). 

In fact, the number of tablet games that supported group play was low. Thus, 

game designers could apply more multi-touch options and allow players to 
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collaborate on moving the objects, thus, allowing children to play in groups 

(Dietz and Leigh, 2001; Khaled et al., 2009).  

5.4  Functional Play  

From the evaluations, all the tablet games supported functional play, and one 

of them did not match with age criteria for functional play. The tablet games 

benefited more to support functional play in children’s cognitive 

development, as tablet games responded to finger-control, so the games 

progressed. Children tapped and dragged objects from the beginning until 

the end of the play, which allowed them to repeat the same movement.  

However, in game No. 1 for children 0–4-years-old, the age declaration did 

not match with age criteria for functional play. Therefore, the game designer 

could change the age range to start at age one, as children develop fine motor 

skills at that time (Bergen, 2006). However, the game could be beneficial for 

older children to practice their fine motor skills, as it had an important 

presence over other activities (Bergen, 2006).   

5.5 Constructive Play 

Children used materials on the game environment to build meaningful 

objects. Children had to repeat the same movement (tapping and dragging) 

until objects were completely built. According to the results, seven tablet 

games supported constructive play, and only one of them did not match the 

age criteria. The other tablet games did not support constructive play because 

the children played and used the objects only in an appropriate or expected 

manner. Most of the activities on the tablet games were coded as transitional 

behaviour (Rubin, 2001). For example, on tablet game No. 3., before a child 

opened the restaurant, she or he had to put food items on the table, thus, 

coded as transitional behaviour.  
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The tablet game designers focused less on applying constructive play in the 

tablet games. The game designers could design tablet games that support 

constructive play, as children up to two years old commonly engage in 

constructive play (Bergen, 2006). Hence, it could support children in their 

cognitive development optimally. Furthermore, tablet games that supported 

constructive play provided opportunities for children to learn concepts in 

different contexts such as constructing food, numbers, picture puzzle and 

others.  

The game designers could improve their age recommendation for tablet game 

No. 3 (1.5–5-years-old). According to cognitive development (Hughes, 2009), 

constructive play begins at age two (Hughes, 2009). Older children who are 

six-years-old probably would not be interested in playing the game, due to 

the constructive play being an indoor setting (Bergen, 2006), while the game 

environment was outdoors, in a park. Hence, the game designer could change 

their age range to start at two-years-old until five-years-old. 

5.6 Dramatic Play 

The findings indicated that most of the tablet games supported dramatic play. 

Dramatic play in the tablet games was based on make-believe with objects 

and took roles of other (Hughes, 2009). Children slipped into the characters 

on used in the tablet games and pretended to bes the one who was 

playingthat person the activities. In addition, the child played with imitation 

objects from the real world “as if” they functioned as ostensible reality. 

Furthermore, the five tablet games could not be coded as dramatic play as the 

children were involved in exploring the objects and problem-solving.    

However, the age range for tablet game No. 1 did not match with age criteria 

for dramatic play. According to Doris Pronin (Bergen, 2006), infants begin 

pretend play at age one. The game was aimed at children in the zero to four 
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years age range. Hence, the game designer could change the age target, to 

start at one-year-old. Furthermore, older children could also play this game as 

they continue to engage in dramatic play (Bergen, 2006). 

Summary  

It was interesting to find social play sequences on the tablet games, which 

were solitary play and group play. The game designers seemed to pay less 

attention to applying parallel play in their games, which was an important 

part of play, since it was the point of transition between solitary play and 

group play (Bergen, 2006).   

Furthermore, similar to the social stages of play, the cognitive stages of play 

in the tablet games tended to miss the transition phase between functional 

play and dramatic play (symbolic play), which was constructive play (Bergen, 

2006).  

Therefore, the children’s tablet games did not fully support the play modes of 

social stages of play and cognitive stages of play, particularly in parallel play, 

group play and constructive play. However, there were only two tablet games 

that did not fit the age criteria for modes of play that they supported.  
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6. Conclusions  

Conclusively, the results of the study answer the research question. It is clear 

that children's tablet games play patterns support play development stages of 

children in the age ranges that they state in their age declaration. Only two 

tablet games did not match with age criteria for play modes that the games 

supported. More specifically, the investigated games supported solitary play, 

group play, functional play, constructive play and dramatic play in ways of 

that were appropriate for their target users.  

However, the tablet game designers undervalue children’s play according to 

their play development stages, particularly parallel play, group play and 

constructive play in which children have always engaged. Game designers 

most likely focus on individual player and a child practice her/his fine motor 

skills; moreover, they allow the child to develop his/her imaginative play. The 

focus on individual player could lead people to oppose the use of tablet 

games for young children. The game designers only support individual 

player may result in problems of social isolation, given that a child will then 

focus on playing games on her/his own.  

Therefore, the results of this study may contribute to raise awareness for 

parents and teachers. It could help parents and teachers to make conscious 

decisions when it comes to purchasing or downloading children’s tablet 

games for their young children / students. Moreover, the result of this study 

could benefit tablet game designers or game industry to enrich their game 

design. Game designers could add more modes of play, particularly, for 

parallel play, group play and constructive play.  
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7. Limitations and Future Works 

The study was conducted and evaluated by one evaluator who inspected the 

tablet games. This leads to the major problem in heuristic evaluation where 

the heuristic evaluators are not immersed in the task in the same way as the 

end user (Wilson, 2013). It is obvious that the results of the study would have 

varied if children, as representative users, played the tablet games. If children 

had been observed playing the tablet games, there might have been evidence 

that the game’s ability to support various forms of play.  

Furthermore, the theories of play used in this study were limited; the results 

could have been distinguished if modern theories of play had also been used. 

Modern theories value variations in child development, as they include 

emotional development (Verenikina, Harris and Lysaght, 2003). However, it 

would be difficult to test modern theories of play through heuristic 

evaluation. As children’s emotion is difficult to measure through heuristic 

evaluation, and essential to understand through empirical methods, where 

the evaluator directly observes real user/children’s emotion in using real 

systems (Lera and Domingo, 2007).  

Therefore, in future studies, it might be beneficial to conduct empirical study 

with young children and tablet games, using also modern theories to see if the 

game industry provides children with proper games, according to their stage 

of development. 
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