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Abstract—A brief review is presented in order to underlie the importance of
serious games in preschool education. Their role is examined according to the
educational perspectives that are explored in preschool settings including also
their role in special preschool education. The domains of literacy, maths, cogni-
tive & motor skills, creativity, communication and special education are inves-
tigated. Also, the beliefs of teachers about using games for teaching and learn-
ing are interviewed.
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1 Introduction

Today’s kindergarten children have been called, among other names, the net gener-
ation. As they enroll through the education system, they are often exposed to materi-
als and manipulative and recently, a movement has started for using games in teach-
ing and training. The idea of games as mean of offering knowledge has been around
for some time and are usually referred as serious games. This initiative, known as
serious games, has changed the way that educators viewed instruction to meet the
needs of the children and serious games have impacted the military and firefighters,
the medical and higher business education as well as the mainstream and special edu-
cation [1]. As a result, the home school and virtual school market is growing around
the world while parents and teachers look for strategies to help children to learn.

On the other hand, serious games have been under heavy criticism from different
cases [2]. Trying to answer the question of what a game is we are in front of many
different definitions, some wider and some more narrow which are make us feel con-
fused [3]. As a result, defining of what a game is can be really hard and so Parlett [4]
stated that the word game is used frequently and for many different activities that
there is no need of any proposed definition. However, two important aspects of
games; education and entertainment, are reflected in the term serious games, which in
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itself is an oxymoron as one could argue that education is not entertaining, but is seri-
ous.

Additionally, it seems clear that the possibilities for using games in learning situa-
tions are vast and many studies show the pedagogical potential of serious games in
edutainment and e-learning[5]. Using games in education is not a new thing and
especially in early education, teachers often implement games in order to make the
lesson more playful, creative and appealing to children. Recently, serious games are
gaining popularity not only as games, but as promising educational tools too. Advo-
cates support, that serious games can combine learning and play and can be integrated
into the teaching procedures [5].

Evidence from the research also, suggests that games can be used effectively in the
school classroom, both within the subject curriculum with its emphasis on infor-
mation and knowledge and within more skills and competence programs. As re-
searchers state, if we would like to make school more engaging and more relevant to
real life and if we want to give children skills more appropriate to our century, then
more careful analysis needs to be conducted on the serious games [6].

Taking the above under consideration we will try to give a brief overview of the
most representative studies of the last decade (2006-2016), which concentrate on the
use of games in preschool education according to the educational perspective. The
areas of literature, maths, entairtenment, cooperation and the field of cognitive skills
that are exanimated in kindergarten are investigated as well as the area of special
education and the support of games. Lastly, the beliefs and the views of teachers
about the use of games in kindergarten are presented briefly.

2 Games and Literature

Computer games have been criticized since long time as some researchers say that
they encourage violent behavior in children while others state that they make children
hyperactive, unsociable and are bad for their eyes. Others support the view that chil-
dren may show lack of interest in literature and in reading developing students with
no interests. On the other hand, many people are troubled with the themes that consti-
tute certain games, and concerned with the intensity of involvement and amount of
time that children spend on them. However, some games can be quite instructive and
enlightening as some games are in complex environments, and very little is known
about their instructional effectiveness[7] . Later, we present some studies that show
that serious games may help preschoolers to enhance better literature skills with their
support.

More specifically, Segers and Verhoeven [8] studied about training by computer in
kindergarten where intensive vocabulary training by computer was undertaken in a
kindergarten program in the Netherlands. In the intervention, 67 children played vo-
cabulary games on the computer while a control group of 97 kindergartners followed
the regular curriculum. The results of the study showed positive effects of the com-
puter training on the curriculum-dependent vocabulary test besides a trend was found
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towards positive effects of the computer training on a curriculum-independent test for
children in their second year of kindergarten.

Furthermore, some researchers believe that serious games are both entertaining and
instructive. Taking this into account, a recent study presents the learning effects of the
serious game Mijn naam is Haas (My name is Haas) upon vocabulary growth in chil-
dren (age 4 — 7). The results showed that there was vocabulary growth and a signifi-
cant interaction between the game and the vocabulary with a positive result in the
experimental group [9].

In the light of the above studies, an interesting survey introduced Melody Touch as
an interactive game for learning English from songs. This game combines the educa-
tion and entertainment applications with the goal to help children improve their lan-
guage skills by learning songs. Melody Touch is developed on a tablet running An-
droid operating system and consists of three main parts (purchasing system, game
module, review mistake session). During playing, the user has to select one of given
words to fill in a blank displayed as part of song lyric shown while listening to music.
Words that have the same sound or the same meaning have to be chosen and thus, the
game may help children to improve their listening skills and their vocabulary [10].

3 Using games to teach a second language

Many studies have been conducted to investigate the role of computer games and
their value in learning second language. The research of computer game based lan-
guage learning focuses on computer games as a virtual environment that supports
language learning on its own and computer games as a tool to facilitate collaborative
learning [11]. Some researchers claim that online computer games may show potential
not just for engaging and entertaining users, but also in promoting learning.

Specifically, in Turkey children spend time playing computer games, which are
mostly in English. According to a study based on phenomenological theoretical
framework the researchers investigated Turkish young learners’ experiences of lan-
guage learning while playing computer games. The findings of this study showed that
in relation to English learning and technology, online games promotes language learn-
ing and especially vocabulary skills while the researchers advise children to play
online games that are useful resources for language learning [12].

Moreover, in another study, the results of using a digital computer game and its
role on promoting Iranian children’s vocabulary learning were explored. In the exper-
imental group, the SHAIEx digital game was used whereas in the control group, Eng-
lish vocabulary was taught through traditional methods. At the end of the teaching
period, the participants’ performances were compared. The results indicated that the
final score of the children in the experimental group was significantly higher than
those in the control group, indicating the positive effect of using digital games in
teaching English vocabulary to children. It can be concluded from the results of this
study that serious games have positive effects on the learning process as using such
games there are better results in motivation in learning process and in cognitive skills.
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The learning process becomes much more enjoyable and the stress involved in the
learning process is reduced [13].

Wang [14] has studied the effect of using communicative language games in teach-
ing and learning English in Taiwanese primary and kindergarten schools. The aim of
his study was to examine the use of communicative language games for teaching and
learning English in Taiwanese schools. The results of the study provided encouraging
evidence to indicate that Taiwanese school- teachers generally appreciated the bene-
fits and value of communicative game activities in the teaching of English language.
The findings also suggest that when facing students with different backgrounds, learn-
ing styles, needs, and expectations, teachers should be aware to take learners’ individ-
ual variations into account and be more flexible in their use of communicative games
in order to maximize educational effect. It is hoped that communicative language
games will attract more attention and will be applied more widely in the classroom
with more positive attitudes on the part of language teachers.

4 Games, Communication and Creativity

There is the general and popular hypothesis that computer game play has a nega-
tive effect on children in terms of their social life, creativity and communication with
their friends. Creativity has been defined as a mental process involving the generation
of new ideas or concepts, or new associations between existing ideas or concepts.
From a scientific standpoint the products of creative thought are usually considered to
have both originality and appropriateness. Although creativity appears to be a simple
concept in the parlance of everyday life, its meaning and measurement have eluded
the scientific community for decades [15].

This opinion exists because usually, children who play games stay at home with
their tablet or computer and have less social interaction with their peers. However,
some recent surveys reveal that the reality is not like that. Three surveys among
school children showed that the frequency of video game use had no correlation with
children’s popularity among classmates. Additionally, another study found that chil-
dren who played console games developed higher sociability than children who did
not. Similarly, heavy video game players (usually students from elementary classes)
were more likely to see their friends outside school and had a need to see their friends
on a regular basis than non-players. Taking the above under consideration, the authors
concluded that computer game play could be a positive feature of a healthy adoles-
cent. One of the reasons that playing video games does not result in isolation but ra-
ther improve sociability might be that when adolescents play video games, they do not
just play by themselves but with friends and family. They also exchange their gaming
experiences with peers, not only face to face but also through the Internet [16].

There are many applications, which use music for learning, communication and
creativity. My ABCs by BabyBus is a game that aims to learn colours to children with
music. Furthermore, the ABC expands the limits of imagination and creativity as with
the support of music and voice help kids learn the colours improving their memoriz-
ing skill. The game includes issues such as creative and attractive design, intuitive
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control design for children, ability to save a photo, touch and fill or paint with fingers
and voice prompt invitation that allow children to learn in a friendly, creative and fun
environment [17].

Additionally, the Kid Song Machine is an application that provides an enjoyable
and fun game with new songs and the children feel relaxing with their interactions.
The features of this application include fun songs to dance, sing and clap hand along
with song lyrics shown for learning process, interactions with song effects and a lot of
action. The developers believe that this game gives the opportunity to children to use
their imagination and their creativity while the whole family may use it. Lastly, is a
game that improves the children’s learning process and their techniques about learn-
ing [10].

5 Games and Cognitive Abilities

Playing computer games demands that the users acquire certain cognitive skills,
such as proactive and recursive thinking, systematic organization of information,
interpretation of visual information, general search heuristics, means-ends analysis,
and so forth [18]. It is, thus, hypothesized that playing computer games can help chil-
dren develop cognitive skills. Considerable empirical evidence supports the claim that
cognitive skills obtained in playing computer games can be transferable to other tasks.

Greenfield et al. [19] found that exposure to computer games either in the long
term through the natural experience of playing games or in the short term via the use
of games as part of experimental manipulation—was positively correlated with better
cognitive skills in understanding and interpreting scientific and technical information
presented graphically on the computer screen. Some evidence also suggests that com-
puter games enhance inductive reasoning and facilitate the development of complex
thinking skills related to problem solving, strategic planning and self-regulated learn-
ing. Computer games also enable the development of different learning styles, since
the speed and the level of difficulty can be adjusted according to the player [20].

Furthermore, another study examined the ability of preschool children to manipu-
late basic concepts of probabilities using a game in the classroom. In this study, 50
preschoolers participated in a computer game, named “Shoes and Squares” and were
tested on whether they can guess the most probable outcome in conditions of unequal
likelihood of events. Participants were asked to make predictions and guess the most
likely option in a random game composed by electronic items that represented cards
with shoes and/or squares. The results of the study showed that children were person-
ally engaged, they made estimations and seemed to get affected by the structural
changes among the sample space. According to the developers, such findings raise
educational implications concerning not only the teaching and constructing of proba-
bilities in preschool education but also the role and use of technological games in the
classroom As computer-based games allow the transition from hands-on experiences
to abstract learning technological applications s should be integrated in the preschool
classroom in order to enrich the educational procedure [21].

iJET — Vol. 12, No. 11, 2017 19



Paper—The Use of Serious Games in Preschool Education

6 Games and Maths

Computer games constitute an important part of young children’s lives within
school contexts as games are often used to practice a particular mathematic skill or in
order to motivate students to engage with conceptual material or ideas. As a result,
there has been systematic study of the use of computer games in school while some
teachers have incorporated them into the school programs in a more integrated
way[22].

Taking this under consideration, a recent research investigated mathematical learn-
ing and understandings. The findings of this research showed that mathematical un-
derstandings can be promoted and practiced in computer games and that the structure
and design of the game may determine the amount and quality of the interactions that
children engage in. Children of all ages seem to prefer games that have a design ele-
ment and cater for different levels of participation. Additionally, the data that was
collected showed that children like games that have a narrative and adventure context
in which activities show a purpose [23].

In addition, Siegler and Ramani [24] developed ‘The Great Race’ and demonstrat-
ed better number comparison, number naming and counting skills with playing num-
ber board games that required children to spin a spinner and then move one or two
numbers on the board until they reached 10. Playing these games, during 2 weeks of 4
sessions of 20 min each, resulted in improvements.

A similar study was conducted by Baroody, Eiland, and Thompson [25] where
kindergartners were instructed for 10 weeks, three times a week in small groups, us-
ing manipulatives and games focusing on basic number concepts, counting and nu-
merical relations. All groups made significant gains in an early math assessment, but
it lacked a non-intervention control group to determine if the gains were due to the
intervention.

Although contradictory results have been found concerning the educational effec-
tiveness of CAI games several studies revealed that CAI could be effective as an
arithmetic support [26]. Wilson, Revkin, Cohen, Cohen, and Dehaene [27] developed
the ‘Number Race’ for children aged 4-8 years old which is a game based on the idea
that number skills develop from approximate representations of magnitudes. These
representations are connected to numbers with the aid of counting and train children
by presenting problems adapted to the performance level of the individual child. Chil-
dren play games with all number formats, practice counting with numbers 1- 40 and
do additions and sub- tractions in the range 1-10. The results of the study show that
playing the computer game during 5 weeks children enhance number comparison
skills in grade 1 of elementary school and improve their counting skills after the train-
ing.

7 Games and Motor Skills

Cognitive and psychomotor development of young children is based on physical
manipulation and handling while many researchers have been promoting the pedagog-
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ical values of object manipulation since children can investigate the properties and
behaviour of physical manipulatives. Nowadays, computers, laptops, interactive
whiteboards and also tabletops have been introduced in school environments. Most
computer educative games oriented to young children use multitouch based interfaces,
to provide virtual representations that are as meaningful to children as physical ob-
jects, combining the motivation with the capabilities of digital technologies to adopt
pedagogical content [28].

The tangible interaction approach has in recent years become a promising alterna-
tive to multitouch tabletops for very young children. Children learning with tangible
user interfaces can benefit from the same pedagogical values as learning with materi-
als in physical play. In a recent study, the design process of a tangible game for a
tabletop device (NIKVision) was presented. NIKVision is scoping to give leisure and
fun while reinforcing physical manipulation and co-located gaming for preschool
children. By following an engineering design lifecycle, the designers developed a
Farm Game for the tablet.Interaction is provided by the handling of conventional toys
and computer augmentation on a table surface. According to the experience obtained
by the developers the results crystalized in a set of reflections about the feasibility of
designing with very young children and about the value of the data obtained from
them. In fact, the initial results reinforce the idea of not trying to substitute but rather
to assist teachers and emphasise the possibilities offered by the tabletop as a tool to
promote student autonomy [29].

8 Games and Special Education

Pre-school children’s learning disabilities include biological/genetic disorders, per-
ceptual-motor disorders, and visual processing disorders. In other words, neuropsy-
chological learning disabilities are related to pre-school skills groups that the child
requires for learning. One of problems of pre-school children with neuropsychologi-
cal/developmental disabilities is executive functions and attention that involves abili-
ties needed by children to learn school lessons. Observed characteristics in these chil-
dren are delayed motor development, language delays, speech disorders, poor cogni-
tive and conceptual development [30].

Video game therapy for children with ADHD has elicited a large amount of schol-
arly attention, because many children who do not inhibit their hyperactivity in other
contexts will do so when playing intrinsically motivating video games. Lawrence et
al. [31] highlighted that 6—12-year-old boys with ADHD perform beneath a normally
developing control group when playing a cognitively demanding adventure video
game, and even more so on a route task outside the laboratory, but perform equally
well on a motor-skill targeting game that does not involve high working memory or
distractor loads. This engagement makes video games ripe for therapeutic applica-
tions.

Moreover, during the last years there is considerable advance in the research on in-
novative computer technologies for the education of people with special needs such as
patients with Autistic Spectrum Disorder. The specialists and educators are aided by
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interactive environments in facing the daily abnormal reactions by autistic children
that can generally be classified as problematic social interaction, communication
impairment dealing with verbal and non-verbal channels [32].

Various interactive environments have been developed for helping children with
autism and in most of the cases these environments are software-educating platforms.
In order to provide knowledge in an attractive way, these platforms use entertaining
content in educational settings; photos of daily life or sketches are presented on the
monitor of a computer so as to encourage people with autism to distinguish objects
based on their size, color, type, etc. Moreover, these kinds of interactive learning
platforms motivate the children to correlate the objects with sounds and words [33].
Additionally, robotic systems are often included in the interactive environments. De-
veloped as interactive toys for children, humanoid robots are used as research plat-
forms for studying how a human can teach a robot, using imitation, speech and ges-
tures. Increasingly, robotic platforms are developed as interactive playmates for chil-
dren. Recent literature reveals that robots generate a high degree of motivation and
engagement in autistic persons, including those who are unlikely or unwilling to in-
teract socially with human educators and therapists [34].

Furthermore, dyslexia is one of the main cognitive disabilities affecting the reading
acquisition and thus is of crucial importance to obtain early diagnosis and help affect-
ed children as soon as possible. Generally, dyslexia is diagnosed not earlier than pri-
mary school as difficulties in reading is used as first indicator. Yet, being able to de-
tect and treat this problem even in preschool years would ensure better chances to
limit its impact and help the child’s future reading ability. To this aim a research team
designed a series of serious games to train specific skills that have been proven to be
effective against dyslexia. Specifically in this study a system composed by various
serious games designed for predicting the risk of developing dyslexia in very young
children training also phonological skills and the visual-spatial attention, which are
usually impaired in these children, in order to improve their future reading ability.
The results of the study that were encouraging voiced that such serious games can be
used as daily treatment with a low probability of drop out allowing a discrimination
between children with a high risk of dyslexia and other children, based on the players’
performance [35].

9 Teachers’ beliefs about serious games integration in the
classroom

The existing research on teachers’ beliefs on ICT games is rather limited. As ICT is
gaining ground in our everyday lives, we can hardly imagine an educational system
without the presence of ICT. Most children use new technology before they even go
to preschool. The appearance of ICT in the educational system is regarded as a neces-
sity, as technology is put among the core subjects of learning in the school. However,
Fullan [36] supports that the change on the educational field depends on what teachers
do and think. Teachers have the responsibility for carrying new ideas and new proce-
dures in the classroom and effectively integrating them in their teaching and learning
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method. Additionally, teachers are the ones that are engaging with other teachers’
opinions about the adoption of a new policy or a new method, as they are less likely to
engage with policy documents, but instead engage mostly with fellow teachers, and
then with administrators and specialists.

According to Rosas et.al [37] the adoption of games through computer technology
in the classroom still creates resistance. This resistance is based mainly on the teach-
ers’ perception that games is a difficult, demanding and not a useful instructional tool
and their beliefs that there is not sufficient development of effective educational
hardware and software. In the research done by Demirbilek and Tamer [38] math
teachers’ perspectives on using educational computer games in math education were
examined. According to the findings, some of the teachers were arguing that computer
games should not be fun-oriented, using games in math teaching is not appropriate in
spite of the fact that some teachers arguing that the implementation of computer
games would affect education positively.

Furthermore, even though the educational new technology games are a considera-
bly new tool, it seems that teachers know the existence of them and they know where
to find them, regardless whether they are using them or not. Furthermore, teachers
agree with the fact that children do know how to use digital devices and they do play
games using their parents’ devices. However, articles and books on the use of educa-
tional digital games among young children in the early childhood education are rather
limited. Since the use of digital devices and digital games by children is increasing,
there is need for more empirical evidence and research on how they should be used
and how teacher should adopt them [39].

10 Conclusions

Early childhood is commonly defined as the age where learning is of great im-
portance as it contributes to the development of the child. Researchers claim [40] that
preschool education aims at children acquiring and developing knowledge and values
while learning is closely related to the development of the whole child. Thus, learning
is related to cognitive, social, emotional, physical, and cultural development There-
fore, the learning in early childhood has a broad character and is of a multidisciplinary
nature [41].

The results of our brief review provide understandings about the ways in which
young children collaborate whilst playing games, acquire better literature, cognitive,
math, motor and communication skills with the support of serious games and new
technology while children who face learning and developmental difficulties have the
opportunity to develop better strategies to face their problems. Serious games seem to
be incorporated into school program in a variety of ways and good quality of games
seem to help children to explore different concepts with a variety of media.

Despite the fact that is evident the concerns about the use of serious games and
new technology in preschool education, according to our review teachers should en-
courage collaborations on computer-based work and afford the opportunity for chil-
dren in whole group times to share ideas and strategies, cooperate with parents and
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game developers in order to help the sensitive and important preschool age adopting
new and innovative teaching methods with the support of serious games.

Last but not least, we would like to conclude with the view and the belief that seri-
ous games is an innovative teaching method that can enhance learning and entertain-
ment in the preschool field improving and supporting children with different needs.
We have also the consideration that the support and the views of teachers may change
the role (in a better way) of the serious games in this field of kindergarten if compa-
nies and researchers give them the appropriate guidelines and help in the domains the
need. Lastly, we hope that the sensitive and important field of preschool end special
preschool education demands more investigation and more support of this kind of
education scoping to cover main difficulties and needs that preschoolers face.
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