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Abstract: This study reports on a survey of 4-8th grade students’ (N=10139) playing game tendencies and digital game
preferences based on gender. Descriptive statistics were used to determine the children’s playing game tendencies and
digital game preferences. And also, frequent pattern mining was used to discover which digital games are played
frequently and together by children. The findings showed that children have an increased time spent playing games on
weekends and boys tend to playing game more than girls. On the other hand, action games stood out as the most
common choice among the children both girls and boys. In terms of game language, Turkish and English games were
preferred almost equally. In addition, children mostly preferred digital games that can be played online, offering in-app
purchases, and played on mobile devices. According to the frequency of playing, it was found that the children mostly
preferred to play Minecraft, followed by Subway Surfers and Hay Day, respectively. In terms of gender, it was concluded
that girls mostly preferred Subway Surfers, while boys played Hay Day. When the games were considered according to
the frequency of playing together, Temple Run and Subway Surfers games among girls, and FIFA and Piano Tiles games
among boys can be played together. The research reveals more detailed information about children’s game preferences
in terms of gender.
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INTRODUCTION

Games, which have an important role in the development of culture and civilization, are as old as
human history. Huizinga (1955) defines the concept of play as one of the purest physical and
biological activities of human beings, which have existed before, and which guide the way for
culture. Games essentially represent worlds enabling distinct reflections of the real perceptions
involved in culture (Dogu, 2006). Playing game is an action that has an important function in
providing the competencies that animals and humans can demand from them in early
developmental stages (Sutton-Smith, 2004a). Despite many studies on games, researchers have yet
to come up with a consensus regarding the definition of the game and its common structural
components (Colman, 2016; And, 2003). According to dictionaries game is defined as “activity for
entertainment” (Oxford English Dictionary) and “entertainment that develops talent and
intelligence, has certain rules, and helps to have a good time” (TDK).

With the effect of technological developments, the understanding of entertainment has changed
and traditional games have gained a digital dimension, leaving their place to games in virtual
environments. When it comes to the digital game environment, it is very difficult to distinguish the
terms computer, internet, and game from each other. Kirriemuir (2002) stated that the terms
"digital video games" and "computer games" can often be used interchangeably. In the literature,
digital games can also be called by various names such as video games, virtual games, console
games, computer games, electronic games (Eni, 2017).
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In this direction, Cetin (2013) defines digital games as games that are programmed with various
technologies and offer a visual environment with user input. On the other hand, Yigit (2017) refers
to digital games as the games played on several devices such as computers, smartphones, game
consoles, tablets, etc.

In the literature, it is possible to come across a wide variety of classifications of digital games. One
of the first classifications of games was developed by the French gaming sociologist Roger Caillois.
Caillois (1961) analyzed games through a lens based on four categories: competitive, chance,
simulation, and vertigo games. Competitive games involve several game types such as football,
tennis, golf, boxing, or chess, which are based on individual or group competition. Games of
chance refer to a wide range of games such as roulette, dice games, or lottery. Simulation games
are based on the player’s assumption of the role of another person, object, or animal, simulating
the latter’s acts. Role-playing games are often included in this category. Vertigo games, on the
other hand, are the ones that can lead to distinctive fluctuations in human perception, causing
dizziness, loss of direction, and disconnection from one’s actual physical environment. Games
based on virtual reality goggles are usually examples of this category (Sezgin, 2016). Yet another
study categorized games again in a four-fold structure, like card games, athletic games, child
games, and computer games (Crawford, 1984). When computer games began to be defined as a
different category, the game theorist Sutton-Smith (2004b) developed a sub-categorization of
digital games, including logic games, individual games, acts based on game-like behaviour,
performance-based games, informal social games, games of simulation, celebrations, and festivals.
In another study, in turn, Kukul (2013), states that digital games can classify in a variety of forms
based on the purpose of the game, the form of gameplay, the number of players, and the
environment it is played in.

Individuals often refer to taking a rest, lack of alternative activities, spending some free time,
having fun, relaxing, competitive motivation, challenges presented, relieving stress, developing
one’s intelligence, providing means for socialization, and avoiding the pressures of real-life as their
justification and motives for playing digital games (Griffiths & Hunt, 1995; Inal & Cagiltay, 2005;
Kirriemuir, 2002; Tiiziin, 2004; Wan & Chiou, 2006). The studies so far reveal that playing digital
games is one of the most common activities children in primary school age develops a habit out of.
In this context, the literature notes that digital games support the imagination of children, help
develop hand and eye coordination, pave the way for scientific thinking based on mathematics
and basic sciences such as physics, and contribute to socio-cultural, mental, psychological, and
biological development of children (Horzum, 2011; Horzum, Ayas & Balta, 2008; Yang, 2012; Yigit,
2017). On the other hand, some studies argue that digital games are not as harmless as they are
claimed to be, that these games affect the physical, mental and academic development of children
negatively, and that they bring along a very important problem such as addiction (Hawi, Samaha
& Griffiths 2019; Horzum, 2011; Torun, Akcay & Coklar, 2015). In addition to the studies
investigating the effects of digital games, what these games are, their features, and the reasons for
their preference are also some of the focal points of research on digital games.

The literature points at a significant increase in the time children spend playing computer games
in the last 30 years and note that, on average, primary and secondary school students spend 4 to 13
hours per week on digital games (Uluyol, Demiralay, Sahin & Eryilmaz, 2014). In a study with
Finnish students, Mannikko et al. (2018) noted that respectively 43%, 24.5%, and 32.5% of 7th, 8th,
and 9th graders play digital games. In another study carried out with students in the 11-16 age
group, de Leeuw, de Bruijn, de Weert-van Oene and Schrijvers (2010) found that 72.5% of the
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students play digital games, whereas the average time spent in games in a week was 3.24 hours.
Similar findings were reached in a survey carried out by Pew Research Center in 2014-2015, with
1050 teenagers in the 13-17 age group, revealing that 72% of children play digital games (Lenhart,
Smith, Anderson, Duggan & Perrin, 2015). Working with 5th and 6th grade students, Oflu and
Yalgin (2019) found that, during weekdays, 77.6% of the students involved in the study played
games less than 2 hours per day, 15.9% played 2 to 4 hours per day, and %6.5 played more than 4
hours per day. The figures for weekends are 46.9% for less than 2 hours, 36.7% for 2-4 hours, and
16.3% for 4 hours or more. In terms of gender differences, compared to girls, boys were observed
to spend more time on digital games (Hastings, Karas, Winsler, Way, Madigan & Tyler, 2009;
Mannikko et al., 2018). Concerning digital game genres, on the other hand, the children were
usually found to prefer action-adventure games (Oflu & Yalgin, 2019; Thorne, Smith, Morgan,
Babic & Lubans, 2014).

Phan, Jardina, and Hoyle (2012) found that boys prefer violent games and girls prefer socially
based games in their research on digital game playing and gender preferences. According to the
results of the same research, boys tend to play games in strategy, role-playing, action, and fighting
games, while girls tend to play games in sociality, puzzle/card, music/dance, education, and
sports. Yee (2006), in his research with 6675 gamers who play multiplayer online role-playing
games, found the factors that define the motivations of players to play online games, grouping
these factors under the categories of success, sociability, and addiction, and investigated the
differences by gender. Accordingly, boys preferred games that focus on success and winning,
while girls preferred games that require sociability and interaction. Quaiser-Pohl, Geiser and
Lehmann (2006) conducted a study with 861 high school students using the method of hidden
class analysis, and their children were divided into groups regardless of their gender. According to
the results of the research, the group with most of the girls (83% girls, 17% boys) preferred to play
logic and skill games, while the group with most of the boys (82% boys, 18% girls) preferred action
and simulation games. Kinzie and Joseph (2008) found that in their research on the digital game
preferences of middle school students, boys prefer active strategy and girls prefer creative and
exploratory games.

This study aims to better understand the gaming patterns of children, both girls and boys, through
a large-scale survey that asks questions about playing game tendencies and digital game
preferences. Gender is a fundamental characteristic that underlies the behaviour and societal roles
of men and women (Veltri, Krasnova, Baumann & Kalayamthanam, 2014). Therefore, it can be said
that it is important to define the differences between them. Because these differences are likely to
transfer to playing game habits or reflect in game preferences, this situation will be valuable for
game developers, education professionals, and researchers. In this context, it is thought that this
study will contribute to the understanding of the current situation in different research areas such
as education, psychology, informatics, which may depend on children's digital game playing
habits. This objective, the following questions were investigated in the study by gender:

e What are the children’s playing game tendencies?
e What are the children’s digital game preferences?

e  Which digital games are popular and played together among the children?
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METHOD

The study is based on the survey research, which represents a nonexperimental research design of
quantitative research method (McMillan & Schumacher, 2010) to determine playing game
tendencies and digital game preferences of children.

Participants

The study design was adopted using a survey of the population of 4-8th graders from 420 public
schools, which are in Trabzon, Turkey (N = 40500). The survey forms were delivered to all schools
through the Provincial National Education Directorate. However, some data were excluded due to
the problem of being answered, and the analyses were carried out on a sample of 10139 students.
The study group consists of 4398 girls (%43.38) and 5741 boys (%56.62).

Data Collection Tool

The survey form was developed in three stages. The first stage involved the preparation of a draft
survey form based on a review of the literature on this topic, and its application with 50 students
enrolled in 4-5th grades. Thereafter, in the light of the data derived through the initial application,
the survey form was revised in consultation with two Turkish language experts in terms of
language and meaning, and with five computer and education and instructional technologies
experts in terms of formal structure and alignment with the purpose. Then came the second stage,
where the revised survey form was applied on a pilot-study basis, with 1562 students enrolled in
5-8th grades. In the third stage, the data derived from the second stage were consulted with the
same experts again, necessary revisions were made and the survey was given its final form.

The survey form contains questions about: (1) the gender of the student (girl or boy), (2) time spent
playing games on weekdays and weekends (none, half an hour, 1 hour, 2 hours, 3 hours, 4 hours
or more and don’t know), (3) way of game play (non-digital games, computer games, smartphone-
tablet and game console) and (4) whether the student plays a specific game (62 specific games’
name and other choices).

Based on the special digital game names, 5 game features were re-coded. These are (1) game genre
(action, adventure, classic, puzzle, racing, simulation, sports, and strategy), (2) game language
(Turkish and English), (3) payment options (paid, free and in-app purchases,), (4) online/offline
options (online, offline and online/offline), and (5) game platform (mobile, pc, console, PC/mobile,
PC/console and PC/mobile/console). While calculating the value of each feature of the game for the
student, it was checked whether there was a related feature in the games played by the student. If
at least 1 game has this feature, it is coded as playing the game for this student. For example, if any
of the games played by the students is a strategy genre, the strategy variable is coded as "playing",
otherwise "not playing" for this student.

Data Analysis

As for the analysis of the data, different statistical were used in line with the research questions.
Within the scope of the first two research questions, descriptive statistics (frequency, percentage)
were used to determine the students’ playing game tendencies and digital game preferences. In the
last research question, frequent pattern mining was used to discover which digital games are
played frequently and together by students.

Association rules generated with frequent pattern mining are the discovery of interesting
associations and correlations between item sets in transactional and relational databases (Han,
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Kamber & Pei, 2011). Jia (2009) explains association rules as follows:

“...the item sets I = {il, i2, ..., in} is the set which includes n different items. Given a transaction database
D, each transaction record in it is a subset of the sets I. The association rule is described as X =Y, here Xcl,
Ydl and XnY#D.”

Usually support, confidence and correlation metrics are used to discover all strong association
rules. The support of an itemset is defined as the percentage of the dataset that contains this
itemset (Harrington, 2012). The confidence gives the strength of the rules and measures how often
an item in Y appears in transactions that contain X (Murthy, Gopalan & Venkateswarlu, 2018). Lift
quantifies the relationship between X and Y. A lift value greater than 1 provides strong evidence
that X and Y depend on each other (Ordonez, 2006). Practical implications are ruling whose lift
value is greater than 1, and support and confidence closer to 1 (Han et al., 2011). Metrics and
formulas are given below:

1) Support: support(X =Y) = P(XUY)

2) Confidence: confidence(X = Y) =P(X) =
e 7 _ _P&un)

3) Lift:lift (X,Y) =7 COP (0

To provide a clearer presentation of the results, the responses with a support value larger than 0.5,
a confidence value larger than 0.8, and a lift larger than 1 were included in the analysis. The listing

support (XUY)
support (X)

of the rules first referred to the lift value, followed by confidence, and finally support, in the
respective descending order.

RESULTS

What are the children's playing game tendencies?

The frequency and percentage of cases of time spent playing games were grouped around the way
of playing games (ND: Non-Digital Games, PC: Computer Games, SP&T: Smartphone-Tablet, GC:
Game Console), and weekdays-weekends categories. The percentages were calculated according to
the rate of the sample for each of these factors. The way of game play by students was analyzed
with time spent playing games during weekdays and weekends (Table 1).

Table 1. Time Spent Playing Games on Days of The Weeks, For Way of Game Play

g::]né::ypoliy 30 min 1h 2h 3h 4h or more None EI?:‘:
Weekdays

ND 2107 2434 1780 839 728 1731 520
(20.78%) (24.01%) (17.56%) (8.27%) (7.18%) (17.07%) (5.13%)

pC 2165 1908 1025 469 568 3606 398
(21.35%) (18.82%) (10.11%) (4.63%) (5.60%) (35.57%) (3.92%)

SP&T 2638 2507 1512 784 827 1514 357
(26.02%) (24.73%) (14.91%) (7.73%) (8.15%) (14.93%) (3.52%)

GC 798 565 316 171 235 7738 316
(7.87%) (5.57%) (3.12%) (1.69%) (2.32%) (76.32%) (3.11%)
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Weekends

ND 1359 1960 1875 1186 1836 1496 427
(13.40%) (19.33%) (18.49%) (11.70%) (18.11%) (14.76%) (4.21%)

pC 1621 1880 1474 801 1307 2658 398
(15.99%) (18.54%) (14.54%) (7.90%) (12.89%) (26.22%) (3.92%)

SP&T 1863 2355 1873 1152 1560 934 402
(18.37%) (23.23%) (18.47%) (11.36%) (15.39%) (9.21%) (3.97%)

710 733 459 273 420 7231 313
Ge (7.00%) (7.23%) (4.53%) (2.69%) (4.14%) (71.32%) (3.09%)

ND: Non-Digital Games, PC: Computer Games, SP&T: Smartphone-Tablet, GC: Game Console; min: Minutes, h:
Hour(s)

According to Table 1, it is understood that the students usually spend 1 hour (%24.01) playing
non-digital games (like football, hide and seek, etc.) on weekdays, whereas %17.07 of the students
never played such games. A review of the data on digital games reveals that games on PCs,
smartphones & tablets, and game consoles usually took 30 minutes of the day. On the other hand,
the students usually spend 1 hour (%19.33) playing non-digital games on weekends, whereas
%14.75 of the students never played such games. A review of the data on digital games reveals
that games on PCs, smartphones & tablets, and game consoles usually took 1 hour of the day.

Table 2. Time Spent Playing Games on Days of The Weeks, For Way of Game Play, By Gender

Way of ,
gar};e Gender 30 min 1h 2h 3h 4hor None Don't
play more know
Weekdays

Girl 1163 1030 573 240 171 1004 217

ND (26.44%)  (23.42%)  (13.03%) (5.46%) (3.89%) (22.83%)  (4.93%)
Boy 944 1404 1207 599 557 727 303

(16.44%)  (24.46%)  (21.02%)  (10.43%) (9.7%) (12.66%)  (5.29%)
Girl 1186 744 316 113 111 1772 156

PC (26.97%)  (16.91%) (7.19%) (2.57%) (2.52%) (40.29%)  (3.55%)
Boy 979 1164 709 356 457 1834 242

(17.05%)  (20.28%)  (12.35%) (6.20%) (7.96%) (31.95%)  (4.21%)
Girl 1344 1106 622 298 298 586 144

SP&T (30.56%)  (25.15%)  (14.14%) (6.78%) (6.78%) (13.32%)  (3.27%)
Boy 1294 1401 890 486 529 928 213

(22.54%)  (24.40%) (15.5%) (8.47%) (9.21%) (16.17%)  (3.71%)
Girl 277 114 6 32 32 3769 114

GC (6.30%) (2.59%) (1.36%) (0.73%) (0.73%) (85.7%) (2.59%)
Boy 521 451 256 139 203 3969 202

(9.08%) (7.86%) (4.46%) (2.42%) (3.53%) (69.13%)  (3.52%)
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Weekends

Girl 723 994 760 432 510 805 174

ND (16.44%) (22.60%) (17.28%) (9.82%) (11.6%) (18.3%) (3.96%)
Boy 636 966 1,115 754 1326 691 253

(11.08%) (16.82%) (19.42%) (13.13%) (23.1%) (12.04%) (4.41%)
Girl 932 871 541 217 246 1,432 159

PC (21.19%) (19.81%) (12.30%) (4.93%) (5.59%) (32.56%) (3.62%)
Boy 689 1009 933 584 1,061 1,226 239

(12.00%) (17.58%) (16.25%) (10.17%) (18.48%) (21.36%) (4.16%)
Girl 953 1071 812 456 569 362 175

SP&T (21.67%) (24.35%) (18.46%) (10.37%) (12.94%) (8.23%) (3.98%)
Boy 910 1284 1061 696 991 572 227

(15.85%) (22.37%) (18.48%) (12.12%) (17.26%) (9.96%) (3.96%)
Girl 245 191 87 54 51 3654 116

GC (5.57%) (4.34%) (1.98%) (1.23%) (1.16%) (83.08%) (2.64%)
Boy 465 542 372 219 369 3577 197

(8.10%)  (9.44%)  (6.48%)  (3.81%)  (6.43%)  (62.31%)  (3.43%)

ND: Non-Digital Games, PC: Computer Games, SP&T: Smartphone-Tablet, GC: Game Console; min: Minutes, h:
Hour(s)

In terms of gender, the way of game play by students was analyzed with time spent playing games
during weekdays and weekends, which is presented in Table 2. On weekdays, girls usually spent
30 minutes (%26.44) playing non-digital games, whereas the largest group of boys spent 1 hour
(%24.46) with these games. On the other hand, girls usually spent 30 minutes on games on PCs,
smartphones & tablets, and game consoles, whereas boys often spent 1 hour on PC and
smartphone & tablet games, and 30 minutes on console games. On weekends, girls usually spent 1
hour (%22.6) playing non-digital games, whereas the largest group of boys spent 4 hours (%23.1)
with these games. A review of the data on digital games reveals that games on PCs, smartphones
& tablets, and game consoles respectively took 30 minutes, 1 hour, and 30 minutes of the day for
the largest group of girls included in the study. Boys, in turn, spent 4 hours or more on PC games,
1 hour on smartphone & tablet games, and 1 hour on console games.

What are the children’s digital game preferences?

In the survey, students were asked to choose 62 specific digital game names (for example; Candy
Crush, FIFA, PES, Temple Run) and other choices for other games if they played. Each of the
digital games the student plays had a different feature. For this reason, these games were
examined under five categories: game genre, game language, payment options, online/offline
options, game platform.

Based on the games played by the students, eight game genre variables (action, adventure, classic,
puzzle, racing, simulation, sports, and strategy) were created. Each of the eight genres can get a
value of 0 or more, depending on the number of games played. To understand whether the
students play each type of game or not, these eight variables were transformed as new
dichotomous variables were created. If the genre value was greater than 0, it was re-encoded to
“1”, otherwise “0”. None of the students had a value of “0” for each genre at the same time.
Therefore, the game type of a total of 10139 student data was included in the analysis. The same
method was applied for the other game features. Besides, while calculating the rates, total girls’
frequency for girls, total boys’ frequency for boys, and the total number of students for general
were considered.
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Game Genre

The details regarding the genre of the games played by the students are presented in Figure 1.
Action games rank at the top of the list for girls (%94.7), boys (%96.6), and general (%95.6) in terms
of genre. While simulation and sports are the least frequently played games for general (%65.5). A
glance at the findings, regarding gender, reveals that girls, sports games (%41.3) were the least
popular genre. Among boys, on the other hand, simulations (%61.6) were at the bottom.

95,6

90,2

Action Adventure Classic Puzzle Racing Simulation Sports Strategy

 Girl 4166 3852 3641 3349 2466 3102 1817 3580
= Boy 5525 5291 4911 5238 4823 3535 4821 5066
=== General 9691 9143 8552 8587 7289 6637 6638 8646

Figure 1. Distribution of the Digital Games Played by The Students, Based on Game Genre
Game Language

The analysis of the students’ game play preferences based on the game language reveals that
%99,8 of the games covered were in the Turkish language, and %99,2 was in the English language
(Figure 2). Almost all the girls and boys (except for only 1 boy) play games in both English and
Turkish. This rate is at least %99 for each group.

Turkish English
m Girl 4374 4377
. Boy 5740 5683
=== General 10114 10060

Figure 2. Distribution of the Digital Games Played by The Students, Based on Game Language
Payment Options

The payment options preferences of the games played by the students, by gender, are summarized
in Figure 3. A glance at the payment options of the games played by the students reveals that
almost all students (except for only 1 girl) were involved in in-app purchases. Second, free games
(%95,5) and paid games (%67) take the last place. Similar results were found in terms of gender.
Paid games are the least common preference for girls (%37,5), while for boys (%89,7).
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100

67

Paid Free In-App Purchases

. Girl 1650 4160 4397
I Boy 5148 5522 5741
=== General 6798 9682 10138

Figure 3. Distribution of the Digital Games Played by The Students, Based on Payment Options

Online/Offline Options

The online/offline options preferences of the games played by the students, by gender, are
summarized in Figure 4. It is seen that almost all students (except only 1 boy) play online games.
Second, both online and offline playable games (%92,7) and offline games (%22,3) take the last
place. Similar results were found in terms of gender. Offline games are the least common for girls
(%5,5) and boys (%35,2), and boys’ rate is more than for girls’ rate.

100

92,7
22
5,5
i

Online Online & Offline Offline
. Girl 4398 3820 241
I Boy 5740 5581 2022
== General 10138 9401 2263

Figure 4. Distribution of the Digital Games Played by The Students, Based on Online/Offline
Options

Game Platform

The game platforms of the games played by the students are summarized in Figure 5. Findings
reveal that almost all students (except for only 2 boys) play mobile platforms games. Generally, it
was found that the least preferred gaming platform is the computer (%22,3). On the other hand, in
terms of gender, games that can be played on both pc, mobile, and console devices were the least
preferred game platform for girls (%10) and boys (%36,3). Girls (%91,7) preferred games played on
both computer and mobile devices more than boys (%80,5). In other categories, boys prefer them
more than girls.
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M PC PC+M PC+C PC+M+C

1 Girl 4398 857 4035 1091 438
. Boy 5739 2880 4622 4702 3244
=== General 10137 3737 8657 5793 3682

Figure 5. Distribution of the Digital Games Played by The Students, Based on Game Platform
Which digital games are popular and played together among the children?

These findings present the frequency of the games played by the students, and their possible
association rules, for all students and as by gender preferences.

Most Played Games

Table 3 presents the data ranked in descending order. The support value reflects the frequency of
the item sets among all games. Length, on the other hand, specifies the number of games available
in each item set. In this context, Minecraft stands out as the most frequently played game, by being
present in %70 of the item sets for all students. The item set comprised a two-game combination,
namely Temple Run and Subway Surfers, on the other hand, ranks 7th among all games, in terms of

playing frequency.
Table 3. Most Frequently Played Digital Games
Rank Support Item Sets Length

1 0.70 MINECRAFT 1
2 0.67 SUBWAYSURFERS 1
3 0.64 HAYDAY 1
4 0.63 ATESVESU 1
5 0.62 KELIMELIK 1
6 0.62 TEMPLERUN 1
7 0.55 TEMPLERUN, SUBWAYSURFERS 2
8 0.54 CLASHROYALE 1
9 0.53 AGAR 1
10 0.52 COUNTERSTRIKE 1

A glance at Table 4 reveals that Subway Surfers is included in %79 of the item sets containing the
games played by girls included in the sample, making it the most frequently played game for this
gender. The most frequently played two-game combination for girls, on the other hand, is Temple
Run and Subway Surfers, which is included in %66 of all item sets for girls.
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Table 4. Most Frequently Played Digital Games for Girls

Rank Support Item Sets Length
1 0.79 SUBWAYSURFERS 1
2 0.78 ATESVESU 1
3 0.73 TEMPLERUN 1
4 0.67 AA 1
5 0.66 TEMPLERUN, SUBWAYSURFERS 2
6 0.64 ATESVESU, SUBWAYSURFERS 2
7 0.61 TOM 1
8 0.60 ATESVESU, TEMPLERUN 2
9 0.60 MINECRAFT 1
10 0.56 CLASHOFCLANS 1

A glance at Table 5 reveals that Hay Day is included in %81 of the item sets containing the games
played by boys included in the sample, making it the most frequently played game for this gender.
The most frequently played 2-game combination for boys, on the other hand, is Minecraft and Hay
Day, which is included in %65 of all item sets for girls.

Table 5. Most Frequently Played Digital Games for Boys

Rank Support Item Sets Length
1 0.81 HAYDAY 1
2 0.76 MINECRAFT 1
3 0.72 KELIMELIK 1
4 0.71 CLASHROYALE 1
5 0.70 COUNTERSTRIKE 1
6 0.66 PIANOTILES 1
7 0.65 CRIMINALCASE 1
8 0.65 MINECRAFT, HAYDAY 2
9 0.63 OTHER 1
10 0.61 KELIMELIK, HAYDAY 2

Most Played Games Together

The analysis of Table 6 leads to two essentially similar rules, based on the criteria established.
Looking at rule 1, one would find that the probability of Subway Surfers players playing Temple Run
as well is %89 (confidence), given the fact that the two games are included in combination in
approximate %54 (support) of all item sets. Finally, the students who play Subway Surfers are 1.32
times (lift) more likely to play Temple Run as well. A glance at rule 2 reveals that it is not much
different than rule 1. The most significant difference between the two is that Temple Run players
also play Subway Surfers, with the probability of combination being %89, while the likelihood of
Subway Surfers players also playing Temple Run is %81.

Table 6. Association Rules

Rule Support Confidence Lift
1 SUBWAYSURFERS = TEMPLERUN 0.5477 0.8881 1.3160
2 TEMPLERUN = SUBWAYSURFERS 0.5477 0.8115 1.3160

The combination rules applicable to girls are presented in Table 7, while those applicable to boys
are presented in Table 8. Both tables present the top 10 rules ranked by the criteria specified.
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Table 7. Association Rules for Girls

Rule Support  Confidence Lift

1 TEMPLERUN = SUBWAYSURFERS 0.5471 0.8598 1.1733
2 SUBWAYSURFERS = TEMPLERUN 0.5471 0.9108 1.1510
3 ATESVESU = SUBWAYSURFERS 0.6644 0.9067 1.1458
4 SUBWAYSURFERS = ATESVESU 0.6644 0.8396 1.1458
5 TEMPLERUN = ATESVESU 0.5206 0.8484 1.0935
6 AA = SUBWAYSURFERS 0.5471 0.8233 1.0613
7 {ATESVESU, TEMPLERUN} = SUBWAYSURFERS 0.5146 0.8386 1.0597
8 {ATESVESU, SUBWAYSURFERS} = TEMPLERUN 0.6006 0.8196 1.0565
9 {TEMPLERUN, SUBWAYSURFERS} = ATESVESU 0.5562 0.8358 1.0562
10 TOM = ATESVESU 0.6362 0.8201 1.0363

In the light of the rules presented in Table 7, one can argue that, among girls, the playing of Temple
Run increases the likelihood of playing Subway Surfer as well, by a factor of approximately 1.17.

Table 8. Association Rules for Boys

Rule Support  Confidence Lift

1  FIFA = PIANOTILES 0.5087 0.8326 1.2584
2 {MINECRAFT, COUNTERSTRIKE} = CLASHROYALE 0.5014 0.8669 1.2239
3  {MINECRAFT, CLASHROYALE} = COUNTERSTRIKE 0.5014 0.8556 1.2155
4  CLASHROYALE = COUNTERSTRIKE 0.5885 0.8361 1.1804
5  COUNTERSTRIKE = CLASHROYALE 0.5885 0.8309 1.1804
6  SUBWAYSURFERS = KELIMELIK 0.5062 0.8453 1.1692
7  {CLASHROYALE, HAYDAY} = MINECRAFT 0.5076 0.8542 1.1195
8  {COUNTERSTRIKE, CLASHROYALE} = MINECRAFT 0.5014 0.8520 1.1166
9  PIANOTILES = HAYDAY 0.5908 0.8930 1.1067
10 {KELIMELIK, HAYDAY} = MINECRAFT 0.5189 0.8437 1.1058

In the light of the rules presented in Table 8, one can argue that, among boys, the playing of FIFA
increases the likelihood of playing Piano Tiles as well, by a factor of approximately 1.26.

DISCUSSION AND CONCLUSION

Developments in science and technology have changed the concept of the game, which has a
cultural structure, as in many other fields. These changes led to the replacement of games that had
hitherto been played face-to-face and often outdoors, with digital games. The development in
information and communication technologies has made digital games designed for entertainment
a market, and this process has turned into an exciting adventure for digital game enthusiasts. The
increase in computer ownership and data storage capabilities, not to mention internet connection
speeds, coupled with the diversity of portable devices and the growth of social media, were all
factors which helped further the development of the digital games industry. The spread of mobile
devices, on the other hand, facilitated access to digital games anytime and anywhere. Therefore, it
can be said that digital games are popular with today's children and teenagers, who are called
digital natives. At this junction, the definition and features of digital games, and the reasons
shaping preferences about them are considered important topics of research. In this study, playing
game tendencies and digital game preferences of 4th-8th grade students were determined and its
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distribution according to gender was examined.

Within the scope of the first research question focusing on children's playing game tendencies, the
time spent playing games on days of the weeks was examined according to the way game play, in
terms of gender. According to this, on weekdays, girls usually spent 30 minutes on non-digital
games, while boys spent 1 hour. Girls usually spent 30 minutes on computer games, smartphone &
tablet games, and with game consoles, whereas the largest number of boys spent 1 hour on
computer games and smartphone & tablet games, and 30 minutes on game consoles. On the other
hand, on weekends, the girls were found to usually spend 1 hour on non-digital games, while boys
spent 4 hours or more. Again, on weekends, girls spent 30 minutes, 1 hour, and 30 minutes
respectively on computer games, smartphones & tablet games, and game consoles, while the
respective numbers for boys were 4 hours or more, 1 hour, and again, 1 hour. These findings
suggest that, compared to girls, boys spend more time on games, and children spent even more
time on weekends. Similarly, in the literature, it is concluded that boys generally play more games
than girls (Tastekin, 2019; Mannikko et al., 2018; Hastings et al., 2009) and that there is an increase
in the average in time spent playing games of students on weekends (Oflu & Yalgin, 2019).

In the second research question focusing on children’s digital game preferences, the games played
by the students were examined under five features: game genre, game language, payment options,
online/offline options, and game platform. In terms of game genre, action games stand out as the
most popular genre among the students, while simulations and sports games were found to be the
least popular. On the other hand, sports games were less preferred among girls and simulation
games among boys. Action games again rank at the top of the list of popular genres for each
gender. Findings regarding the most played game genre in the literature differ as adventure/action
(Oflu & Yalgin, 2019; Taylan & Durgun, 2017; Thorne et al., 2014), strategy/tactical (Phan, 2011),
competition (Topal & Aydin). It is thought that this situation arises from the different
classifications of the games, the diversification of popular games in terms of genres, and the
changes in individuals' game preferences. As a matter of fact, Quaiser-Pohl et al. (2006) also
concluded in the study that boys prefer action games more, and they predicted that the difference
between boys and girls may close due to the development of technology over time.

When other features are examined, in terms of game language, both Turkish and English language
games are preferred almost equally. Therefore, it can be said that the game language does not
affect game preferences. However, it was determined that while girls preferred Turkish games
more with a rate of approximately %56, boys preferred English games more at the same rate. This
may be since boys are more motivated to play games (Veltri et al., 2014). In terms of payment
options, the games offering in-app purchases were found to be popular choices. Although paid
games are the least preferred, this ratio is much lower for girls than boys. In terms of online/offline
options, it was found that both girls and boys prefer online games the most, while offline games
were almost never preferred. In the same vein, Taylan et al. (2017) found that more than half of the
students involved in the study preferred online games. This finding can be interpreted as online
games precede offline games due to easier access to the internet. In terms of game platform, it was
concluded that the students mostly preferred the games that can be available on mobile devices.
Indeed, the literature also concurs that computers and smartphones are the most popular gaming
platforms (Cavus, Ayhan & Tuncer, 2016; Kabali et al., 2015; Taylan et al., 2017).

In the last research question, the digital games that children play the most and together were
examined. Among the digital games preferred by the students, the most frequently played game
was found to be Minecraft, followed by Subway Surfers as the second most popular game, and Hay
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Day as the third. Girls were found to prefer Subway Surfers, while boys played Hay Day more.
When these three games are examined in terms of their features, it is seen that Minecraft and
Subway Surfers are in the action game genre, while Hay Day is in the classic. In addition, all three
games have the features of in-app purchase, online play, and are available on mobile devices. This
indicates that it is consistent with the findings obtained from the second research question. In
addition to these, the analysis of frequent pattern mining revealed that %89 of Temple Run players
also played Subway Surfers, whereas %81 of Subway Surfers players also played Temple Run. Among
girls, playing Temple Run led to an increased probability of playing Subway Surfers as well, by a
factor of approximately 1.17, whereas among boys, playing FIFA increased the likelihood of
playing Piano Tiles as well, by a factor of approximately 1.26.

The fact that the digital game industry has grown significantly, the number of people playing
these games is increasing day by day, and especially the evolution of digital games into an
industry such as e-sports has made digital games the focus of research. In a nutshell, the data
obtained from the study not only reveal the current situation regarding the digital games played
by children but also offer inferences regarding their gender-based preferences. Therefore, as a
constantly developing and changing field, it is thought that the indicators obtained from
descriptive studies like this study on digital games will be a reference for researchers to see the
whole and will guide game developers in terms of preferred features.
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