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PAPER

Digital Gaming and Autism Spectrum Disorder

ABSTRACT
The use of digital games in the educational process promotes interactivity and de-escalation 
of tensions, promotes active educational models, and offers new possibilities for commu-
nication, collaboration, and learning, giving the possibility of introducing the student with 
autism in a controlled environment that is predictable and without social stimuli to manage 
the concerned person’s attention and concentration in an activity. This paper aims to present 
the findings for the use of educational digital games in the field of special education and 
specifically in the education of people with autism spectrum disorder (ASD).
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1	 INTRODUCTION

In recent years, worldwide and also in our country, the opinion has been estab-
lished that the modern school aims to form complete people, to cultivate and develop 
their abilities so that they are led to their completion, contributing to society, and so 
that all students, regardless of any element of differentiation, special need, or char-
acteristic related to national, cultural, or social identity, must have equal learning 
opportunities within a school open to all. [1] for equality in access to education, 
including differentiation—an adaptation of the education system.

In today’s era, communication and information technology open a new way for 
learning based on personal discovery and experience and offer interesting and com-
pletely new perspectives. For students with special educational needs, the use of the 
PC contributes significantly to the learning process by providing rich educational 
experiences.

The incorporation of digital technologies in the education domain is very produc-
tive, successful, facilitates and improves educational procedures via mobiles [6–15], 
various information and computer technology (ICT) applications [16–47], artificial 
intelligence (AI) and science, technology, engineering and mathematics (STEM)  
[48–58], and games [59–64]. Additionally, the combination of ICTs with theories 
and models of metacognition, mindfulness, meditation, and emotional intelligence 
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cultivation [65–87] as well as with environmental factors and nutrition [2–5], accel-
erates and improves the educational practices and results.

The game has been an important psycho-emotional and social need of every 
child since ancient times. Gaming activities on the computer constitute a realm for 
seeking and constructing an engaging learning environment. In addition to the ped-
agogical benefits of games, this environment offers a diverse array of authentic ‘con-
nective elements of learning’ within virtual spaces of action, cognitive exploration, 
and problem-solving. It also provides the necessary tools and information to address 
these challenges [88].

Autistic children show atypical play behaviors, tend to prefer independent play, 
are often repetitive, show less imitation, and lack joint action and social interaction. 
Play behaviors allow the child to engage with emerging cognitive skills. [89] observes 
that children learn concepts such as false beliefs and more structured board games 
teach reciprocity and strategy, while a competitive or cooperative game offers practice 
and development of a range of skills, including communication, perspective-taking, 
emotional regulation, emotional recognition, and athleticism. Games also offer chil-
dren the opportunity to engage in joint attention and joint action with other social 
actors, as players will imitate the play behaviors of other partners to facilitate joint 
engagement [90] and increase the process of developing joint attention through 
interactions [91].

2	 AUTISM SPECTRUM DISORDER

Autism is one of the major developmental disorders on the autism spectrum 
and a lifelong developmental disorder—a disability that prevents individuals 
from properly understanding what they see, hear, and generally feel. This results 
in them facing serious problems in their social relationships, communication, 
and behavior.

Autism spectrum disorder is a serious, widespread developmental disorder that 
accompanies the person throughout his life, affecting his perception, thinking, and 
behavior. It is characterized by (a) significant difficulties in the development of the 
person’s social-emotional and communication skills with his social environment 
and (b) limited, repetitive stereotyped interests and behaviors [92], [93]. According 
to [94], [95], [96], a person is diagnosed with ASD when behaviors listed in the above 
diagnostic manuals and the revised DSM-V are presented, defined by two groups of 
criteria: a) social communication and b) stereotyped, repetitive behaviors, activities, 
and interests.

It is a congenital brain disorder that affects the way the brain uses information; 
there is no cure, and it manifests itself during the first 2 years of a child’s life. Every 
child with autism is different. The main primary disorders he presents are excessive 
isolation, an inability to establish social contacts, a peculiarity in communication, 
and a need for the immutability of the environment in which he lives. Autism can 
exist alone or in combination with other developmental disorders such as mental 
retardation, learning disabilities, epilepsy, deafness, blindness, etc.

The severity of the features of autism varies from person to person, but usu-
ally includes the following: a) severe retardation in language development and 
communication, and language expression takes a stereotyped, repetitive, idiosyn-
cratic form with echolalia and a typical and monotonous voice; b) a serious delay 
in understanding social relationships, as the autistic child usually does not have eye 
contact with those around him and does not seem to want to play with his peers; 
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c) subsequent forms of sensory reactions, since he may give the impression that he 
is deaf and cannot react to sounds and at other times become overly disturbed by 
an everyday sound. It can also present insensitivity to pain and a lack of response to 
cold or heat; d) present heterogeneous forms of intellectual functions, as an autistic 
person may have islands of abilities in some specific areas that may concern music, 
painting, complex mathematical calculations or the memorization of important or 
unimportant events; and finally e) there appear to be obvious limitations to activities 
and interests, and they usually exhibit mannerisms such as clapping, spinning, or 
body shaking [97].

The educational approaches of students with autism should respond to their 
particular cognitive needs, which vary according to their developmental level and 
age, to make the most of their abilities and personal interests and to focus on form-
ing thinking students who can solve problems rather than acquiring piecemeal 
knowledge or functional skills [98], [99].

In particular, students with autism need a structured learning environment, a 
fixed daily schedule, one-to-one teaching, alternative teaching methods (visualized 
teaching materials), and enriched educational activities focusing on their preferences 
and interests [1], [100], [101].

3	 AUTISM AND GAME

3.1	 The role of the game

Play is inextricably linked to childhood and children’s education, as it is the domi-
nant activity of young children that helps the development of the child [102] “play is 
not just a spontaneous activity and occupation of the child but plays a central role in 
the developmental course of the child, as it contributes to the cognitive, linguistic, 
emotional, motor, social development of children, to the development of reading 
and writing, to visual expression and learning.”

Vygotsky states that play precedes development, play with development [103], 
arguing that the child, through play, projects himself into the activities of adults 
within the specific context in which he lives, and the child acquires skills, moti-
vations, and attitudes necessary for his social adaptation and participation. 
Piaget argues that play is necessary for the development of thought and lan-
guage, and contributes to the transmission of culture, and considers play to be 
the means of developing a child’s social and cognitive development, i.e., play is “a 
function of life.”

According to [104], [105], [106] the game:

•	 is pleasant, fun, safe
•	 has no external goals, its motivations are internal and do not serve other purposes
•	 is spontaneous and voluntary
•	 involves the active participation of the player
•	 is “absorbing,” so when a child is playing, it is difficult to be distracted from 

something else
•	 is the personal, private reality of the child, because in the game the child rep-

resents his reality at that particular moment
•	 is non-literal, it allows children to escape its limitations and experiment
•	 is controlled by the player
•	 emphasizes the process rather than the outcome
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3.2	 The characteristics of play in children with autism

The game is apart from every child’s need for entertainment and personal sat-
isfaction and is an excellent tool for education and personality development. The 
behavior of students with autism in play activities has particular forms and is related 
to their particular abilities, since a student with autism may use some games for sen-
sory pleasure or engage repetitively with a game. The biggest difficulty is often the 
lack of motivation and interest, whether for solitary or parallel play or symbolic play.

The characteristics of people with autism about play highlight the educational 
need for the inclusion of play in the individual educational program of each student.

The forms of play described in the Analytical Curriculum are: a) functional play, 
where the student develops motor activities and becomes familiar with the actual 
use of objects; b) constructive play, where the student creates constructions based 
on a standard design; c) symbolic or pretend play, where he uses objects to attribute 
individual properties and behaviors to them or learns to play roles; and d) rule-
based play, where the student engages in rule-based games.

For children with autism [107], the suggested levels of play instruction are the 
following: 1) solitary play, where the child plays alone and the teacher’s role is to 
show the student how to use the materials in a symbolic way; 2) parallel play, where 
the child plays alone but is close to another child using the same materials and toys 
and may make eye contact or imitate the other’s actions; 3) companion play, where 
children play together, share the same toys, and are connected by activity rather 
than interaction; and d) cooperative play, where children play the same game with a 
common goal, where children’s cooperation is essential and each has a specific role 
in the game.

 It is important to emphasize that this series of play stages is evolutionary and con-
sidered appropriate for students with autism, as the criterion for moving from one 
stage to the next is the acceptance of the degree of social interaction of the students.

Children with autism, however, do not manage to develop organized symbolic 
and social-dramatic play until the age of four (Table 1).

Table 1. Developmental stages of play in a typical development of children and those with autism [108]

Chronological Age 
of Children Children of Typical Development Children with Autism

1st year They start playing on their initiative ----------

18 months Development of symbolic acts (e.g., 
pretend to drink, that they talk on 
the phone)

Very limited game

24 months Applying pretend play routines to 
dolls (e.g., feed the doll)

Little curiosity to explore the 
environment, unusually use games, 
e.g., twisting them or aligning them

36 months Game with peers They are unable to accept other children.
They still put the toys in their mouths
The symbolic game is completely absent.

48 months Development of organized symbolic 
play and social-dramatic play 
involving other children.
They mainly prefer playing with 
peers rather than with adults.

Functional use of games.
Few actions are directed toward the dolls 
and towards others.
Symbolic play, if any, is limited to simple 
recurring themes.
The socio-dramatic play is absent.
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Children with autism face difficulties in social interaction, communication, and 
symbolic thinking, and these are evident from the first year of life as children show 
severe difficulties in spontaneous socially acceptable play, participation in dyadic 
play, and group play games. Children with autism usually play alone, avoid playing 
with other people, and repeat the same form of play in a rigid and stereotyped way 
with excessive attachment to a very limited number of toys [109].

Children with autism do not develop symbolic play or develop symbolic play to a 
limited extent by showing an interest in the appearance of objects and their sensory 
characteristics, in simple handling, and not in their cultural or symbolic meaning, 
although researchers support ASD. Children with autism have developed the ability 
to explore and functionally use objects, but they show difficulties in mastering sponta-
neous and symbolic play during preschool and school age, with the thematic content 
of their play showing a lack of coherence and creativity and ritualistic repetition [110]. 
As a result, they find it difficult to join the group of their peers since they have not 
developed the skills required and cannot participate as equal teammates [111], [112].

Regarding the development of speech, bonding, and focus of attention through 
play, researchers argue that in children with autism with developed understanding 
and expression of speech and children with secure attachment, functional and sym-
bolic play occur more often and at a higher level, and that the use of joint attention 
is associated with the presence of symbolic play in children with ASD [113].

In contrast to children with ASD, children of typical development begin to play on 
their initiative from the first year of their lives, and by the age of four they develop 
organized symbolic and social-dramatic play with their peers. Children with autism 
fail to develop organized symbolic and socio-dramatic play by the age of four.

The essential goal is for the child with autism to learn to tolerate and enjoy a human 
presence in a play environment. Acquiring play skills is a goal implemented at the first 
level of instruction, but extending them to a small social group is a didactic necessity.

4	 ASD AND DIGITAL LEARNING

4.1	 ASD and technologies

The need to teach the knowledge and skills to use the computer as a means of edu-
cation and entertainment to children with special needs is recognized, as it offers the 
possibility of introducing the student with autism into a controlled environment that 
is predictable, and does not contain social stimuli, and helps the student maintain 
their attention and concentration on an activity. It can also provide the ablest stu-
dents with autism with channels of ‘safer’ written communication with other people 
who are far away since “any person with autism, whether child or adult, can feel 
comfortable with computers and can develop a good relationship with someone else 
working on the computer with him” [114].

In particular, computers are considered a suitable medium for teaching people 
with autism [114] because:

•	 it limits sensory stimuli
•	 it is predictable and “law-abiding” “behavior” and are therefore controlla-

ble devices
•	 it do not penalize wrong answers
•	 it is an educational tool that can be further improved
•	 it enable non-verbal or verbal expression
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To teach how to use the computer, the teacher must, as much as possible, use 
material with a realistic character, choose activities that are first implemented in the 
classroom and then appear on the computer screen, and help the student understand 
that the computer screen and its content are about depicting the real world and not 
something unreal with the help of visual instructions so that the student consults 
when needed. The teacher does not have to design the activities every time so that 
they arouse the student’s interest and help him generalize his acquired knowledge.

It is worth emphasizing that the teacher should ensure that the use of the com-
puter does not become an obsession, providing instructions for clear time limits 
and rotation of use by other students, as well as using the computer as a means of 
rewarding the desired behavior of the children with autism.

For the education of the student with autism, adjustments may be made to the 
computers that will be used. Even if these children usually do not have serious motor 
problems, possibly some adjustments may be required: a) reduction of the sound, 
b) reduction of the elements of the screen, c) touch screen, d) larger-than-usual “mice”, 
e) external large switches, and f) settings in the computer’s operating system [100].

In summary, computer literacy is considered an important area of educa-
tion for individuals with autism that can be utilized as a recreational activity or a 
pre-professional skill.

International literature supports the view that computer-assisted education leads 
to the motivation of children with autism, the reduction of behavioral problems, and 
more effective learning [81], [115], [116], [117], [118], [119], [120], [121].

4.2	 Digital game

Gaming is a dominant component of human existence, and we all play games 
according to our interests, influences, and abilities, but also the era we live in as our 
gaming evolves and adapts to the realities of each era.

In our time, in addition to traditional or analog games, digital games such as 
World of Warcraft, Second Life, and many others show great growth in “playability.”

A new virtual world gives pleasure and enjoyment to children who use a different 
language and experience a new digital narrative [122], mainly through role-playing 
and adventure games, receive information quickly and easily through video, image, 
text, and interaction, and socialize through the Internet, mobile phones, and elec-
tronic games and learn in a fun and interactive way, developing their imagination 
and practicing creative and critical thinking in contrast to education, which they find 
dull and show little attention and interest in. Online games support active learning 
by turning the student from a passive observer to an active participant.

The development and proliferation of digital games progressed swiftly, mirroring 
advancements in computer hardware and software [123]. These games are catego-
rized in two main ways: firstly, by the mode of play, such as games played on a TV 
screen with a dedicated console, on a computer using CD-ROM software, or on a 
computer using internet software. Secondly, they can be classified based on content 
into action games, adventure games, strategy games, role-playing games, thinking/
puzzle games, and simulation games, as outlined by [124]. Moreover, [125] further 
categorizes games based on the player’s mode of participation into simulation, 
strategy, action, and role-playing.

[126] the digital game designer and academic, defines a game as “a rule-based 
activity in which one participates for some outcome (benefit).” The digital realm, 
on the other hand, is characterized by a plethora of well-structured and dramatic 
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elements that give it substance. Its main elements are: a) player participation, 
b) the pursuit of a goal, c) the procedures, which entail the instructions of the game, 
d) the rules governing the permitted or prohibited movements and procedures e) the 
resources, f) the conflict—the obstacles that appear during the game, resulting in a 
conflict between the player and the game, g) the boundaries, which create a space 
with special rules, different from the rules of the real world, thus allowing the play-
ers to separate the imaginary world of the game from the real one, and h) the result, 
which is characterized by uncertainty, a key component of the entertainment value 
of the game, and depends on the player’s skills and the luck factor.

In addition, digital games need a story in which to develop and from which the 
role that the player will assume, as well as the dramatic elements that give meaning 
to the conflict and are necessary to connect the player to the game and the charac-
ters, into the fantasy world of the digital game. These are: a) the challenge, which 
is realized through conflicts and leads the player to engage with the game; b) the 
feeling of “playing”; c) the theme, which facilitates the immersion of the player in 
the game world and gives meaning in his choices; d) the protagonist, a character 
that allows the player to experience his anxieties and can increase the immersion 
of the player in the fictional world of the game; and e) the story, the scenario, that 
emotionally involves the player and increases his immersion in the virtual world.

4.3	 Pedagogical use of the digital game

Educational games are a pedagogical “tool” that enhances active participation 
and facilitates interaction between students. They are a technological tool that 
can be used in education. Also, educational games are a source of motivation for 
students; they enable them to test knowledge and consolidate new concepts while 
having fun [127], and especially educational electronic games [128], as they argue 
that they are environments that support basic principles that favor learning, such as 
active engagement, social participation, constructive activities, developing a strategy 
for understanding and solving problems, self-control, and reconstruction of pre-ex-
isting knowledge. They are environments that have the potential to support all of 
the above key learning principles while motivating students to engage with them, 
offering them an enjoyable virtual world in which to interact either individually 
or collaboratively with their other students, apply them, and learn things that they 
do not know.

[129] states that in an attempt to determine whether a game can be educational, 
based on Žižek’s Internet objectivity theory, [130] believes that games can become 
educational if they are related to social interests. Educational games delight and 
entertain students who learn by playing [131], while they have the potential to culti-
vate cognitive skills such as information retrieval, prioritization, and critical thinking.

Games can be categorized by various criteria. According to [132], it can be cate-
gorized into action games, strategy, sports, adventure, simulation, role-playing, and 
chance. [131] argues that an important role in the design of educational electronic 
games is played by the ability to connect the learning object with learning tech-
niques and the types of games that can serve this purpose, a point of view supported 
by [133], who consider that for the design and implementation of the educational 
software to satisfy its goals, it must decide on the pedagogical approach, defining the 
actions in an environment model, working out the details, embedding the pedagog-
ical method in the game–support linking learning actions to interface actions, and 
associating learning concepts with its interface objects game.
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[134] considers that there are two spaces within which the learning process takes 
place: the formal learning environment (school, university, seminars, and exercises) 
and the informal learning environment (home, company, free time, entertainment). 
[135], [136] believe that games are effectively applied in an informal learning envi-
ronment, are non-strictly-supervised, allow mistakes, have available time, arouse 
the interest of the user, and the teaching method matches modern learning the-
ories (social-cultural, discovery, and experimental), and can be part of the overall 
educational process.

Students who do not actively participate in traditional teaching find it easier to 
express their questions. Average students question, investigate, and try to under-
stand and clarify concepts in depth to be able to answer game questions. Conversely, 
some entirely disinterested students remain unstimulated by this activity.

[137] emphasizes that learners are asked to evaluate the learning environment 
based on the characteristics of the game (scenario imagination, curiosity about 
how the computer will react to the learner’s actions, challenge through graded dif-
ficulty), the computer, the nature of the learning object, a form of education, and 
the educational environment. That’s why educational games are designed to be 
attractive in terms of design, cross-surface use, and scenario.

[138] believe that the educational game can be adapted to any level of for-
mal learning: memorization (practice and presentation games), understanding 
(role-playing, action, adventure games), combining knowledge, realizing their value, 
applying them at the level of predictions, making judgments, exploiting opportu-
nities, calculating risk, being able to predict (strategy games), and being used as a 
learning tool both in standard general school classes and in special education classes.

4.4	 Serious games

Serious games are a category of digital gaming that has seen a lot of growth in 
recent years. There are various definitions of serious games, such as “a serious game 
is defined as an intellectual competition, played with a computer according to spe-
cific rules, that uses entertainment to promote governmental or corporate goals, 
education, health, public policy, and strategic communication objectives” [139]. 
“Serious games” are defined as digital games and equipment with an educational 
design agenda and beyond entertainment [140].

Serious games, like simple digital games, combine art, storytelling, and program-
ming [139], but they differ in that they contain pedagogical activities intended to 
educate, impart knowledge, and support the development of different skills, using 
entertaining principles, creativity, and technology in setting up the game to fulfill 
specific purposes such as problem-solving, which is the core purpose of serious game 
design. [141] identified that the ability to provide feedback directly to students about 
their performance is important and should be provided according to the needs of 
students, and this is an advantage of using serious games for education as there is 
immediate and timely feedback [142].

Research [143] performed a systematic review with selected articles from 2002 
and 2011 that addressed the use of digital serious games for people with ASD. 
In research, the term serious games, in research, is limited to digital games aimed 
at developing skills or knowledge other than pure entertainment, as the term “seri-
ous” is used to refer to “products” used in: education, defense, health care, scientific 
exploration, religion, engineering, and politics.
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The research led to the following classification of games serious games about 
autism: online computer game, virtual reality, mobile devices, touch screen computer 
and tabletop and interaction games. (Table 2).

Table 2. Autism games technologies classification [143]

Technologies Classification Author/Year

Computer Arshia et al., 2011

Emily Barakova et al. 2007

Samantha et al. 2009

Anika Anwar et al. 2011

Maite Frutos et al. 2011

Mohammed E. Hoque et al. 2009

Min Young Choi et al. 2010

Md. Mustafizur Rahman et al. 2010 Md. Mustafizur Rahman et al., 2011

Mobile devices Zelai et al. 2011

Touch Screen Computer 
and Table Top

Alberto Battocchi et al. 2009

Megan Davis et al. 2007

Interaction Qiang Wang et al. 2010

According to [143], serious games can be enjoyable and entertaining. However, 
their primary purpose is to educate, explore, or advertise. Every once in a while a 
game will purposely sacrifice fun and enjoyment to facilitate the player’s desired 
progression.

Serious games can be classified into several types such as:

•	 Edutainment: Combining education and entertainment
•	 Game-based learning or “Game Learning”: The learning and training games
•	 Simulation games: Games used to acquire or practice different skills, to teach 

effective behavior in the context of simulated conditions or situations
•	 Health games: such as games for psychological therapy, games for cognitive train-

ing or physical rehabilitation uses.
•	 Exergaming: Games used as a form of exercise
•	 Art games: Games used to express artistic ideas or art are produced through 

video games
•	 Productivity games: Games that reward points for completing real-world tasks 

using to-do lists.
•	 Gamification: Use of game design techniques and engineering to solve problems 

and engage audiences [144]
•	 Advergames: The use of games for advertising

The genre of video games is categorized by gameplay, in contrast to serious games 
that are categorized by purpose and include simulation games, educational games, 
advergames, political games, or evangelical games [145]. Finally, [146] tried to clas-
sify serious games into five main categories: advergaming, edutainment, edumarket 
games, diversion games, and simulation games [147].
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4.5	 Serious games for ASD

Until now, the serious games for autism have been developed for two purposes: 
first, therapy, and secondarily, education, learning, and training. Autism’s serious 
game purpose is shown in Table 3.

Table 3. Purpose of serious games [143]

Purpose Author/Year Education

Education (Concept of money) Arshia et al. 2011

(Social skills) Emilia Barakova et al. 2007

Samantha et al. 2009

(Communication skills) Anika Anwar et al. 2011

Maite Frutos et al. 2011

(First aid learning) Zelia et al. 2011

(narrative) Megan Davis et al., 2007

Therapy (Communication skills) Mohammed E. Hoque et al. 2009

Md. Mustafizur Rahman et al. 2010

Md. Mustafizur Rahman et al. 2011

(Visual motor coordination, social skills, 
sensory integration)

Min Young Choi et al. 2010

(Electroencephalogram (EEG) game) Qiang Wang et al. 2010

(Social behaviors) Alberto Battocchi et al. 2009

The purpose of serious games is presented in Table 2. Based on their purpose, 
they are categorized into two major categories: a) Serious games for education are 
designed to help the teacher or student during the teaching and/or learning pro-
cess understand money, develop social and communication skills, learn first aid, 
and learn storytelling. b) Therapeutic games aim at the development of visual motor 
coordination, social skills, sensory integration, electroencephalogram (EEG) games, 
and social behaviors.

 Between January 2001 and April 2014, [148] carried out a search for serious 
games. It was limited to 31 articles. The games were designed to improve social 
skills. Sixteen of these games targeted facial emotion recognition or production. 
They argued that “though social skills required in real-life involve rich combina-
tions of perspective-taking, emotional regulation, cognitive flexibility, appropriate 
use of language and so on, the literature search conducted here emphasized that a 
significant part of the effort devoted that serious game design has been focusing on 
the basics ability of emotion recognition, which sustains those more complex forms 
of social competencies” [81].

5	 CONCLUSIONS

The game, whether analog or digital, is part of every child’s need for entertain-
ment and personal satisfaction and an excellent tool for education and personality 
development. The behavior of students with autism in play activities has particular 
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forms and is related to their particular abilities, since a student with autism may 
use some games for sensory pleasure or engage repetitively with a game. The char-
acteristics of people with autism concerning play highlight the educational need to 
include play in the individual educational program of each student.

Digital games help to master the developmental series of game stages as they 
enable the student to play and have fun at the same time without the stress of achiev-
ing the goal. Digital games lead the student to the discovery of knowledge, as they 
teach him how to learn through the visualization and simulation of the real world; 
that is, they help the student through the virtual world to make generalizations and 
understand the real one.

The essential goal is for the child with autism to learn to tolerate and enjoy a human 
presence in a play environment. Acquiring play skills is a goal implemented at the first 
level of instruction, but extending them to a small social group is a teaching necessity.

6	 REFERENCES

	 [1]	 E. Haidi, V. Papanikolaou, S. Kirginas, D. Gouskos, and M. Meimaris, “Digital games as 
learning tools for children with autism,” in Proceedings of the 2nd Panhellenic Special 
Education Conference of the Special Education Association of Greece, Special educa-
tion is the starting point of developments in science and practice. T. 2, Athens: Grigoris,  
2010, pp. 205–218.

	 [2]	 Th. Stavridou, A. M. Driga, and A. S. Drigas, “Blood markers in detection of autism,” 
International Journal of Recent Contributions from Engineering Science & IT (iJES), vol. 9,  
no. 2, pp. 79–86, 2021. https://doi.org/10.3991/ijes.v9i2.21283

	 [3]	 A. Zavitsanou and A. Drigas, “Nutrition in mental and physical health,” Technium Soc.  
Sci. J., vol. 23, pp. 67–77, 2021. https://doi.org/10.47577/tssj.v23i1.4126

	 [4]	 A. M. Driga and A. S. Drigas, “Climate change 101: How everyday activities contribute to 
the ever-growing issue,” International Journal of Recent Contributions from Engineering, 
Science & IT, vol. 7, no. 1, pp. 22–31, 2019. https://doi.org/10.3991/ijes.v7i1.10031

	 [5]	 A. M. Driga and A. S. Drigas, “ADHD in the early years: Pre-natal and early causes and 
alternative ways of dealing,” International Journal of Online and Biomedical Engineering 
(iJOE), vol. 15, no. 13, pp. 95–102, 2019. https://doi.org/10.3991/ijoe.v15i13.11203

	 [6]	 J. Vlachou and A. S. Drigas, “Mobile technology for students and adults with autistic 
spectrum disorders (ASD),” International Journal of Interactive Mobile Technologies,  
vol. 11, no. 1, pp. 4–17, 2017. https://doi.org/10.3991/ijim.v11i1.5922

	 [7]	 C. Papoutsi, A. S. Drigas, and C. Skianis, “Mobile applications to improve emotional intel-
ligence in autism – A review,” Int. J. Interact. Mob. Technol. (iJIM), vol. 12, no. 6, pp. 47–61, 
2018. https://doi.org/10.3991/ijim.v12i6.9073

	 [8]	 Z. Karabatzaki, A. Stathopoulou, G. Kokkalia, E. Dimitriou, P. Loukeri, A. Economou, and 
A. Drigas, “Mobile application tools for students in secondary education: An evalua-
tion study,” International Journal of Interactive Mobile Technologies (iJIM), vol. 12, no. 2,  
pp. 142–161, 2018. https://doi.org/10.3991/ijim.v12i2.8158

	 [9]	 A. S. Drigas and P. Angelidakis, “Mobile applications within education: An overview of 
application paradigms in specific categories,” International Journal of Interactive Mobile 
Technologies (iJIM), vol. 11, no. 4, p. 17, pp. 17–29, 2017. https://doi.org/10.3991/ijim.
v11i4.6589

	[10]	 A. Stathopoulou, D. Loukeris, Z. Karabatzaki, E. Politi, Y. Salapata, and A. S. Drigas, 
“Evaluation of mobile apps effectiveness in children with autism social training via digi-
tal social stories,” Int. J. Interact. Mob. Technol. (iJIM), vol. 14, no. 3, pp. 4–18, 2020. https://
doi.org/10.3991/ijim.v14i03.10281

https://online-journals.org/index.php/i-jet
https://doi.org/10.3991/ijes.v9i2.21283
https://doi.org/10.47577/tssj.v23i1.4126
https://doi.org/10.3991/ijes.v7i1.10031
https://doi.org/10.3991/ijoe.v15i13.11203
https://doi.org/10.3991/ijim.v11i1.5922
https://doi.org/10.3991/ijim.v12i6.9073
https://doi.org/10.3991/ijim.v12i2.8158
https://doi.org/10.3991/ijim.v11i4.6589
https://doi.org/10.3991/ijim.v11i4.6589
https://doi.org/10.3991/ijim.v14i03.10281
https://doi.org/10.3991/ijim.v14i03.10281


iJET | Vol. 18 No. 22 (2023)	 International Journal of Emerging Technologies in Learning (iJET)	 15

Digital Gaming and Autism Spectrum Disorder

	[11]	 A. Stathopoulou, et al., “Mobile assessment procedures for mental health and literacy 
skills in education,” International Journal of Interactive Mobile Technologies, vol. 12, no. 3, 
pp. 21–37, 2018. https://doi.org/10.3991/ijim.v12i3.8038

	[12]	 A. Drigas, G. Kokkalia, and M. D. Lytras, “Mobile and multimedia learning in preschool 
education,” J. Mobile Multimedia, vol. 11, no. 1/2, pp. 119–133, 2015.

	[13]	 A. Stathopoulou, Z. Karabatzaki, G. Kokkalia, E. Dimitriou, P. I. Loukeri, A. Economou, 
and A. Drigas, “Mobile assessment procedures for mental health and literacy skills in 
education,” International Journal of Interactive Mobile Technologies (iJIM), vol. 12, no. 3, 
pp. 21–37, 2018. https://doi.org/10.3991/ijim.v12i3.8038

	[14]	 A. S. Drigas, R. E. Ioannidou, G. Kokkalia, and M. Lytras, “ICTs, mobile learning and 
social media to enhance learning for attention difficulties,” Journal of Universal Computer 
Science, vol. 20, no. 10, pp. 1499–1510, 2014.

	[15]	 G. K. Kokkalia and A. S. Drigas, “Mobile learning for special preschool education,” 
International Journal of Interactive Mobile Technologies, vol. 10, no. 1, pp. 60–67, 2016. 
https://doi.org/10.3991/ijim.v10i1.5288

	[16]	 M. A. Pappas, C. Papoutsi, and A. S. Drigas, “Policies, practices, and attitudes toward 
inclusive education: The case of Greece,” Soc. Sci., vol. 7, no. 6, p. 90, 2018. https://doi.
org/10.3390/socsci7060090

	[17]	 A. S. Drigas and R. E. Ioannidou, “ICTs in special education: A review,” in World Summit 
on Knowledge Society, Springer, Berlin, Heidelberg, pp. 357–364, 2011. https://doi.
org/10.1007/978-3-642-35879-1_43

	[18]	 A. S. Drigas, J. V. Rettaros, L. Stavrou, and D. Kouremenos, “E-learning environment for 
deaf people in the e-commerce and new technologies sector,” WSEAS Transactions on 
Information Science and Applications, vol. 1, no. 5, 2004.

	[19]	 A. S. Drigas, J. Vrettaros, and D. Kouremenos, “Teleeducation and e-learning services 
for teaching English as a second language to deaf people, whose first language is the 
sign language,” WSEAS Transactions on Information Science and Applications, vol. 1, no. 3,  
pp. 834–842, 2004.

	[20]	 A. Drigas, L. Koukianakis, and Y. Papagerasimou, “Towards an ICT-based psychology: 
Epsychology,” Computers in Human Behavior, vol. 27, no. 4, pp. 1416–1423, 2011. https://
doi.org/10.1016/j.chb.2010.07.045

	[21]	 F. Charami and A. Drigas, “ICTs in English learning and teaching,” International Journal of 
Engineering and Science, vol. 2, no. 4, pp. 4–10, 2014. https://doi.org/10.3991/ijes.v2i4.4016

	[22]	 As. Drigas and D. Kouremenos, “An e-learning system for the deaf people,” in WSEAS 
Transaction on Advances in Engineering Education, vol. 2, no. 1, pp. 20–24, 2005.

	[23]	 A. Drigas, M. Pappas, and M. Lytras, “Emerging technologies for ICT based education for 
dyscalculia: Implications for computer engineering education,” International Journal of 
Engineering Education, vol. 32, no. 4, pp. 1604–1610, 2016.

	[24]	 A. Drigas and G. Kokkalia, “ICTs and special education in kindergarten,” International 
Journal of Emerging Technologies in Learning, vol. 9, no. 4, pp. 35–42, 2017. https://doi.
org/10.3991/ijet.v9i4.3662

	[25]	 A. Drigas and L. Koukianakis, “A modular environment for e-learning and e-psychology  
applications,” WSEAS Transactions on Information Science and Application, vol. 3,  
pp. 2062–2067, 2004.

	[26]	 A. Drigas and P. Leliopoulos, “Business to Consumer (B2C) e-commerce decade evolu-
tion,” Int. J. Knowl. Soc. Res. (IJKSR), vol. 4, no. 4, pp. 1–10, 2013. https://doi.org/10.4018/
ijksr.2013100101

	[27]	 M. Pappas, A. Drigas, Y. Papagerasimou, H. Dimitriou, N. Katsanou, and  
S. Papakonstantinou et al., “Female entrepreneurship and employability in the digital 
era: The case of Greece,” Journal of Open Innovation: Technology, Market, and Complexity, 
vol. 4, no. 2, p. 1, 2018. https://doi.org/103390/joitmc4020015

https://online-journals.org/index.php/i-jet
https://doi.org/10.3991/ijim.v12i3.8038
https://doi.org/10.3991/ijim.v12i3.8038
https://doi.org/10.3991/ijim.v10i1.5288
https://doi.org/10.3390/socsci7060090
https://doi.org/10.3390/socsci7060090
https://doi.org/10.1007/978-3-642-35879-1_43
https://doi.org/10.1007/978-3-642-35879-1_43
https://doi.org/10.1016/j.chb.2010.07.045
https://doi.org/10.1016/j.chb.2010.07.045
https://doi.org/10.3991/ijes.v2i4.4016
https://doi.org/10.3991/ijet.v9i4.3662
https://doi.org/10.3991/ijet.v9i4.3662
https://doi.org/10.4018/ijksr.2013100101
https://doi.org/10.4018/ijksr.2013100101
https://doi.org/103390/joitmc4020015


	 16	 International Journal of Emerging Technologies in Learning (iJET)	 iJET | Vol. 18 No. 22 (2023)

Chaidi and Drigas

	[28]	 G. Papanastasiou, A. S. Drigas, C. H. Skianis, M. Lytras, and E. Papanastasiou, “Patient-
centric ICTs based healthcare for students with learning, physical and/or sensory dis-
abilities,” Telemat. Inform., vol. 35, no. 4, pp. 654–664, 2018. https://doi.org/10.1016/ 
j.tele.2017.09.002

	[29]	 A. Drigas and M. L. T. Kontopoulou, “ICTs based physics learning,” International Journal 
of Engineering Pedagogy (iJEP), vol. 6, no. 3, pp. 53–59, 2016. https://doi.org/10.3991/
ijep.v6i3.5899

	[30]	 G. Papanastasiou, A. Drigas, C. Skianis, and M. Lytras, “Brain computer interface based 
applications for training and rehabilitation of students with neurodevelopmental dis-
orders: A literature review,” Heliyon, vol. 6, no. e04250, 2020. https://doi.org/10.1016/ 
j.heliyon.2020.e04250

	[31]	 A. S. Drigas, J. Vrettaros, and D. Kouremenos, “An e-learning management system for the 
deaf people,” in AIKED ‘05: Proceedings of the Fourth WSEAS International Conference on 
Artificial Intelligence, Knowledge Engineering Data Bases, vol. 28, 2005.

	[32]	 M. Pappas, E. Demertzi, Y. Papagerasimou, L. Koukianakis, D. Kouremenos, I. Loukidis, 
and A. Drigas, “E-Learning for deaf adults from a user-centered perspective,” Education 
Sciences, vol. 8, no. 206, pp. 3–15, 2018. https://doi.org/10.3390/educsci8040206

	[33]	 M. A. Pappas, E. Demertzi, Y. Papagerasimou, L. Koukianakis, N. Voukelatos, and  
A. S. Drigas, “Cognitive based e-learning design for older adults,” Social Sciences, vol. 8, 
no. 1, p. 6, 2019. https://doi.org/10.3390/socsci8010006

	[34]	 S. Drigas and L. Koukianakis, “Government online: An e-government platform to improve  
public administration operations and services delivery to the citizen,” in Lytras, 
M.D., et al. Visioning and Engineering the Knowledge Society. A Web Science Perspective, 
WSKS (1), Lecture Notes in Computer Science, vol. 5736, 2009, pp. 523–532. https://doi.
org/10.1007/978-3-642-04754-1_53

	[35]	 P. Theodorou and A. Drigas, “ICTs and music in generic learning disabilities,” Int. J.  
Emerg. Technol. Learn., vol. 12, pp. 101–110, 2017. https://doi.org/10.3991/ijet.v12i04.6588

	[36]	 A. Drigas, G. Kokkalia, and M. D. Lytras, “ICT and collaborative co-learning in pre-
school children who face memory difficulties,” Computers in Human Behavior, vol. 51,  
pp. 645–651, 2015. https://doi.org/10.1016/j.chb.2015.01.019

	[37]	 M. A. Pappas and A. S. Drigas, “ICT based screening tools and etiology of dyscalculia,” 
International Journal of Engineering Pedagogy, vol. 5, no. 3, pp. 61–66, 2015. https://doi.
org/10.3991/ijep.v5i3.4735

	[38]	 A. Drigas and I. Kostas, “On line and other ICTs applications for teaching math in special 
education,” International Journal of Recent Contributions from Engineering, Science & IT 
(iJES), vol. 2, no. 4, pp. 46–53, 2014. https://doi.org/10.3991/ijes.v2i4.4204

	[39]	 A. Alexopoulou, A. Batsou, and A. Drigas, “Resilience and academic underachievement 
in gifted students: Causes, consequences and strategic methods of prevention and inter-
vention,” International Journal of Online and Biomedical Engineering (iJOE), vol. 15, no. 14, 
pp. 78–86, 2019. https://doi.org/10.3991/ijoe.v15i14.11251

	[40]	 A. Drigas and R. E. Ioannidou, “Special education and ICT’s,” International Journal of 
Emerging Technologies in Learning, vol. 8, no. 2, pp. 41–47, 2013. https://doi.org/10.3991/
ijet.v8i2.2514

	[41]	 A. Drigas and G. Papanastasiou, “Interactive white boards in preschool and primary 
education,” International Journal of Online and Biomedical Engineering (iJOE), vol. 10,  
no. 4, pp. 46–51, 2014. https://doi.org/10.3991/ijoe.v10i4.3754

	[42]	 A. S. Drigas and S. Politi-Georgousi, “ICTs as a distinct detection approach for dys-
lexia screening: A contemporary view,” International Journal of Online and Biomedical 
Engineering (iJOE), vol. 15, no. 13, pp. 46–60, 2019. https://doi.org/10.3991/ijoe.v15i13. 
11011

https://online-journals.org/index.php/i-jet
https://doi.org/10.1016/j.tele.2017.09.002
https://doi.org/10.1016/j.tele.2017.09.002
https://doi.org/10.3991/ijep.v6i3.5899
https://doi.org/10.3991/ijep.v6i3.5899
https://doi.org/10.1016/j.heliyon.2020.e04250
https://doi.org/10.1016/j.heliyon.2020.e04250
https://doi.org/10.3390/educsci8040206
https://doi.org/10.3390/socsci8010006
https://doi.org/10.1007/978-3-642-04754-1_53
https://doi.org/10.1007/978-3-642-04754-1_53
https://doi.org/10.3991/ijet.v12i04.6588
https://doi.org/10.1016/j.chb.2015.01.019
https://doi.org/10.3991/ijep.v5i3.4735
https://doi.org/10.3991/ijep.v5i3.4735
https://doi.org/10.3991/ijes.v2i4.4204
https://doi.org/10.3991/ijoe.v15i14.11251
https://doi.org/10.3991/ijet.v8i2.2514
https://doi.org/10.3991/ijet.v8i2.2514
https://doi.org/10.3991/ijoe.v10i4.3754
https://doi.org/10.3991/ijoe.v15i13.11011
https://doi.org/10.3991/ijoe.v15i13.11011


iJET | Vol. 18 No. 22 (2023)	 International Journal of Emerging Technologies in Learning (iJET)	 17

Digital Gaming and Autism Spectrum Disorder

	[43]	 L. N. Bakola, N. D. Rizos, and A. S. Drigas, “ICTs for emotional and social skills develop-
ment for children with ADHD and ASD co-existence,” International Journal of Emerging 
Technologies in Learning (iJET), vol. 14, no. 5, pp. 122–131, 2019. https://doi.org/10.3991/
ijet.v14i05.9430

	[44]	 E. Z. Kontostavlou and A. S. Drigas, “The use of information and communications 
technology (ICT) in gifted students,” International Journal of Recent Contributions 
from Engineering, Science and IT, vol. 7, no. 2, pp. 60–67, 2019. https://doi.org/10.3991/ 
ijes.v7i2.10815

	[45]	 A. S. Drigas and J. A. Vlachou, “Information and communication technologies (ICTs) and 
autistic spectrum disorders (ASD),” Int. J. Recent Contrib. Eng. Sci. IT (iJES), vol. 4, no. 1,  
p. 4–10, 2016. https://doi.org/10.3991/ijes.v4i1.5352

	[46]	 A. S. Drigas, L. Koukianakis, and Y. Papagerasimou, “An elearning environment for 
non-traditional students with sight disabilities,” Frontiers in Education Conference, 36th 
Annual. IEEE, p. 23–27, 2006. https://doi.org/10.1109/FIE.2006.322633

	[47]	 A. Drigas and L. Koukianakis, “An open distance learning e-system to support SMEs 
e-enterprising,” in Proceedings of 5th WSEAS International Conference on Artificial 
Intelligence, Knowledge Engineering, Data Bases (AIKED 2006). Spain.

	[48]	 C. Kefalis and A. Drigas, “Web based and online applications in STEM education,” 
International Journal of Engineering Pedagogy (iJEP), vol. 9, no. 4, pp. 76–85, 2019. https://
doi.org/10.3991/ijep.v9i4.10691

	[49]	 A. S. Drigas and R. E. Ioannidou, “A review on artificial intelligence in special edu-
cation, information systems, e-learning, and knowledge management research,” 
Communications in Computer and Information Science, vol. 278, pp. 385–391, 2013. https://
doi.org/10.1007/978-3-642-35879-1_46

	[50]	 A. Drigas and J. Vrettaros, “An intelligent tool for building e-learning content-material 
using natural language in digital libraries,” WSEAS Transactions on Information Science 
and Applications, vol. 5, no. 1, pp. 1197–1205, 2004.

	[51]	 A. S. Drigas, J. Vrettaros, L. G. Koukianakis, and J. G. Glentzes, “A virtual lab and e-learning 
system for renewable energy sources.” Int. Conf. on Educational Tech, 2005.

	[52]	 A. S. Drigas, K. Argyri, and J. Vrettaros, “Decade review (1999–2009): Artificial intelli-
gence techniques in student modeling,” in World Summit on Knowledge Society, Springer, 
2009, pp. 552–564. https://doi.org/10.1007/978-3-642-04757-2_59

	[53]	 J. Vrettaros, A. Tagoulis, N. Giannopoulou, and A. Drigas, “An empirical study on the 
use of Web 2.0 by Greek adult instructors in educational procedures,” World Summit 
on Knowledge Systems (WSKS), vol. 49, pp. 164–170, 2009. https://doi.org/10.1007/ 
978-3-642-04757-2_18

	[54]	 A. Drigas and A. Dourou, “A review on ICTs, e-learning and artificial intelligence for dys-
lexic’s assistance,” International Journal of Emerging Technologies in Learning (iJET), vol. 
8, no. 4, pp. 63–67, 2013. https://doi.org/10.3991/ijet.v8i4.2980

	[55]	 A. S. Drigas and E. R. Ioannidou, “Artificial intelligence in special education: A decade 
review,” International Journal of Engineering Education, vol. 28, no. 6, 2012.

	[56]	 A. S. Drigas and P. Leliopoulos, “The use of big data in education,” International Journal of 
Computer Science, vol. 11, no. 5, pp. 58–63, 2014.

	[57]	 P. Anagnostopoulou, V. Alexandropoulou, G. Lorentzou, A. Lykothanasi, P. Ntaountaki,  
and A. Driga, “Artificial intelligence in autism assessment,” International Journal of 
Emerging Technologies in Learning, vol. 15, no. 6, pp. 95–107, 2020. https://doi.org/10.3991/
ijet.v15i06.11231

	[58]	 M. Pappas and A. Drigas, “Incorporation of artificial intelligence tutoring techniques in 
mathematics,” International Journal of Engineering Pedagogy, vol. 6, no. 4, pp. 12–16, 2016. 
https://doi.org/10.3991/ijep.v6i4.6063

https://online-journals.org/index.php/i-jet
https://doi.org/10.3991/ijet.v14i05.9430
https://doi.org/10.3991/ijet.v14i05.9430
https://doi.org/10.3991/ijes.v7i2.10815
https://doi.org/10.3991/ijes.v7i2.10815
https://doi.org/10.3991/ijes.v4i1.5352
https://doi.org/10.1109/FIE.2006.322633
https://doi.org/10.3991/ijep.v9i4.10691
https://doi.org/10.3991/ijep.v9i4.10691
https://doi.org/10.1007/978-3-642-35879-1_46
https://doi.org/10.1007/978-3-642-35879-1_46
https://doi.org/10.1007/978-3-642-04757-2_59
https://doi.org/10.1007/978-3-642-04757-2_18
https://doi.org/10.1007/978-3-642-04757-2_18
https://doi.org/10.3991/ijet.v8i4.2980
https://doi.org/10.3991/ijet.v15i06.11231
https://doi.org/10.3991/ijet.v15i06.11231
https://doi.org/10.3991/ijep.v6i4.6063


	 18	 International Journal of Emerging Technologies in Learning (iJET)	 iJET | Vol. 18 No. 22 (2023)

Chaidi and Drigas

	[59]	 G. P. Papanastasiou, A. S. Drigas, and C. Skianis, “Serious games in preschool and primary 
education: Benefits and impacts on curriculum course syllabus,” International Journal of 
Emerging Technologies in Learning, vol. 12, no. 1, pp. 44–56, 2017. https://doi.org/10.3991/
ijet.v12i01.6065

	[60]	 G. Kokkalia, A. Drigas, A. Economou, P. Roussos, and S. Choli, “The use of serious games 
in preschool education,” International Journal of Emerging Technologies in Learning,  
vol. 12, no. 11, pp. 15–27, 2017. https://doi.org/10.3991/ijet.v12i11.6991

	[61]	 A. S. Drigas and M. A. Pappas, “On line and other game-based learning for mathematics,” 
International Journal of Online Engineering (iJOE), vol. 11, no. 4, pp. 62–67, 2015. https://
doi.org/10.3991/ijoe.v11i4.4742

	[62]	 G. Papanastasiou, A. Drigas, C. Skianis, and M. D. Lytras, “Serious games in K-12 
education: Benefits and impacts on students with attention, memory and develop-
mental disabilities,” Program, vol. 51, no. 4, pp. 424–440, 2017. https://doi.org/10.1108/
PROG-02-2016-0020

	[63]	 A. S. Drigas and G. K. Kokkalia, “ICTs in kindergarten,” International Journal of Emerging  
Technologies in Learning, vol. 9, no. 2, pp. 52–58, 2014. https://doi.org/10.3991/ijet. 
v9i2.3278

	[64]	 G. Kokkalia, A. Drigas, and A. Economou, “The role of games in special preschool edu-
cation,” International Journal of Emerging Technologies in Learning (iJET), vol. 11, no. 12,  
pp. 30–35, 2016. https://doi.org/10.3991/ijet.v11i12.5945

	[65]	 A. Drigas and E. Mitsea, “The 8 pillars of metacognition,” International Journal of Emerging 
Technologies in Learning (iJET), vol. 15, no. 21, pp. 162–178, 2020. https://doi.org/10.3991/
ijet.v15i21.14907

	[66]	 A. Drigas and C. Papoutsi, “Emotional intelligence as an important asset for HR in orga-
nizations: Leaders and employees,” International Journal of Advanced Corporate Learning, 
vol. 12, no. 1, pp. 58–66, 2019. https://doi.org/10.3991/ijac.v12i1.9637

	[67]	 A. S. Drigas and M. Pappas, “The consciousness-intelligence-knowledge pyramid: An 8x8 
layer model,” International Journal of Recent Contributions from Engineering, Science & IT 
(iJES), vol. 5, no. 3, pp. 14–25, 2017. https://doi.org/10.3991/ijes.v5i3.7680

	[68]	 E. Mitsea and A. Drigas, “A journey into the metacognitive learning strategies,” 
International Journal of Online & Biomedical Engineering, vol. 15, no. 14, pp. 4–20, 2019. 
https://doi.org/10.3991/ijoe.v15i14.11379

	[69]	 A. Drigas and M. Karyotaki, “Attentional control and other executive functions,” Int. J. 
Emerg. Technol. Learn. (iJET), vol. 12, no. 3, pp. 219–233, 2017. https://doi.org/10.3991/ijet.
v12i03.6587

	[70]	 A. Drigas and M. Karyotaki, “Learning tools and applications for cognitive improve-
ment,” International Journal of Engineering Pedagogy, vol. 4, no. 3, pp. 71–77, 2014. https://
doi.org/10.3991/ijep.v4i3.3665

	[71]	 A. Drigas and E. Mitsea, “8 Pillars X 8 Layers model of metacognition: Educational strat-
egies, exercises & trainings,” International Journal of Online & Biomedical Engineering,  
vol. 17, no. 8, pp. 115–134, 2021. https://doi.org/10.3991/ijoe.v17i08.23563

	[72]	 A. Drigas and C. Papoutsi, “The need for emotional intelligence training education in 
critical and stressful situations: The case of COVID-19,” Int. J. Recent Contrib. Eng. Sci. & 
IT, vol. 8, no. 3, pp. 20–35, 2020. https://doi.org/10.3991/ijes.v8i3.17235

	[73]	 A. Drigas and E. Mitsea, “The triangle of spiritual intelligence, metacognition and con-
sciousness,” International Journal of Recent Contributions from Engineering, Science & IT 
(iJES), vol. 8, no. 1, pp. 4–23, 2020. https://doi.org/10.3991/ijes.v8i1.12503

	[74]	 G. Kokkalia, A. Drigas, A. Economou, and P. Roussos, “School readiness from kindergar-
ten to primary school,” International Journal of Emerging Technologies in Learning, vol. 14, 
no. 11, pp. 4–18, 2019. https://doi.org/10.3991/ijet.v14i11.10090

https://online-journals.org/index.php/i-jet
https://doi.org/10.3991/ijet.v12i01.6065
https://doi.org/10.3991/ijet.v12i01.6065
https://doi.org/10.3991/ijet.v12i11.6991
https://doi.org/10.3991/ijoe.v11i4.4742
https://doi.org/10.3991/ijoe.v11i4.4742
https://doi.org/10.1108/PROG-02-2016-0020
https://doi.org/10.1108/PROG-02-2016-0020
https://doi.org/10.3991/ijet.v9i2.3278
https://doi.org/10.3991/ijet.v9i2.3278
https://doi.org/10.3991/ijet.v11i12.5945
https://doi.org/10.3991/ijet.v15i21.14907
https://doi.org/10.3991/ijet.v15i21.14907
https://doi.org/10.3991/ijac.v12i1.9637
https://doi.org/10.3991/ijes.v5i3.7680
https://doi.org/10.3991/ijoe.v15i14.11379
https://doi.org/10.3991/ijet.v12i03.6587
https://doi.org/10.3991/ijet.v12i03.6587
https://doi.org/10.3991/ijep.v4i3.3665
https://doi.org/10.3991/ijep.v4i3.3665
https://doi.org/10.3991/ijoe.v17i08.23563
https://doi.org/10.3991/ijes.v8i3.17235
https://doi.org/10.3991/ijes.v8i1.12503
https://doi.org/10.3991/ijet.v14i11.10090


iJET | Vol. 18 No. 22 (2023)	 International Journal of Emerging Technologies in Learning (iJET)	 19

Digital Gaming and Autism Spectrum Disorder

	[75]	 A. Drigas and E. Mitsea, “Metacognition, stress-relaxation balance & related hormones,” 
International Journal of Recent Contributions from Engineering, Science & IT (iJES), vol. 9, 
no. 1, pp. 4–16, 2021. https://doi.org/10.3991/ijes.v9i1.19623

	[76]	 M. Pappas and A. Drigas, “Computerized training for neuroplasticity and cognitive 
improvement,” International Journal of Engineering Pedagogy, vol. 4, no. 9, pp. 50–62, 
2019. https://doi.org/10.3991/ijep.v9i4.10285

	[77]	 C. Papoutsi and A. Drigas, “Empathy and mobile applications,” International Journal of 
Interactive Mobile Technologies, vol. 11, no. 3, pp. 57–66, 2017. https://doi.org/10.3991/
ijim.v11i3.6385

	[78]	 C. Papoutsi and A. Drigas, “Games for empathy for social impact,” International Journal of 
Engineering Pedagogy, vol. 6, no. 4, pp. 36–40, 2016. https://doi.org/10.3991/ijep.v6i4.6064

	[79]	 M. Karyotaki and A. Drigas, “Online and other ICT applications for cognitive training 
and assessment,” International Journal of Online and Biomedical Engineering, vol. 11,  
no. 2, pp. 36–42, 2015. https://doi.org/10.3991/ijoe.v11i2.4360

	[80]	 C. Papoutsi, A. Drigas, and C. Skianis, “Emotional intelligence as an important asset for 
HR in organizations: Attitudes and working variables,” International Journal of Advanced 
Corporate Learning, vol. 12, no. 2, pp. 21–35, 2019. https://doi.org/10.3991/ijac.v12i2.9620

	[81]	 I. Chaidi and A. S. Drigas, “Autism, expression, and understanding of emotions: Literature 
review,” Int. J. Online Biomed. Eng., vol. 16, no. 2, pp. 94–111, 2020. https://doi.org/10.3991/
ijoe.v16i02.11991

	[82]	 A. S. Drigas and M. Karyotaki, “A layered model of human consciousness,” International 
Journal of Recent Contributions from Engineering, Science & IT (iJES), vol. 7, no. 3,  
pp. 41–50, 2019. https://doi.org/10.3991/ijes.v7i3.11117

	[83]	 A. S. Drigas, M. Karyotaki, and C. Skianis, “An integrated approach to neuro-development, 
neuroplasticity and cognitive improvement,” International Journal of Recent Contributions 
from Engineering, Science & IT (iJES), vol. 6, no. 3, pp. 4–18, 2018. https://doi.org/10.3991/
ijes.v6i3.9034

	[84]	 M. Karyotaki and A. S. Drigas, “Latest trends in problem solving assessment,” International 
Journal of Recent Contributions from Engineering, Science & IT (iJES), vol. 4, no. 2, pp. 4–10, 
2016. https://doi.org/10.3991/ijes.v4i2.5800

	[85]	 E. Mitsea, A. S. Drigas, and P. Mantas, “Soft skills & metacognition as inclusion amplifiers 
in the 21st century,” Int. J. Online Biomed. Eng. (IJOE), vol. 17, no. 4, pp. 121–132, 2021. 
https://doi.org/10.3991/ijoe.v17i04.20567

	[86]	 E. Angelopoulou and A. Drigas, “Working memory, attention and their relationship: A 
theoretical overview,” Research, Society and Development, vol. 10, no. 5, pp. 1–8, 2021. 
https://doi.org/10.33448/rsd-v10i5.15288

	[87]	 A. Tourimpampa, A. Drigas, A. Economou, and P. Roussos, “Perception and text compre-
hension. It’s a matter of perception!” International Journal of Emerging Technologies in 
Learning (iJET), vol. 13, no. 7, pp. 228–242, 2018. https://doi.org/10.3991/ijet.v13i07.7909

	[88]	 A. Raptis and A. Rapti, “Learning and teaching in time her information,” vol. A and B,  
2003.

	[89]	 G. Atherton and L. Cross, “The use of analog and digital games for autism interventions,” 
Front. Psychol., vol. 12, p. 669734, 2021. https://doi.org/10.3389/fpsyg.2021.669734

	[90]	 C. O. Eckerman and M. R. Stein, “How imitation begets imitation and toddlers’ gen-
eration of games,” Dev. Psychol., vol. 26, pp. 370–378, 1990. https://doi.org/10.1037/ 
0012-1649.26.3.370

	[91]	 J. E. Tanner and R. W. Byrne, “Triadic and collaborative play by gorillas in social 
games with objects,” Anim. Cogn., vol. 13, pp. 591–607, 2010. https://doi.org/10.1007/
s10071-009-0308-y

https://online-journals.org/index.php/i-jet
https://doi.org/10.3991/ijes.v9i1.19623
https://doi.org/10.3991/ijep.v9i4.10285
https://doi.org/10.3991/ijim.v11i3.6385
https://doi.org/10.3991/ijim.v11i3.6385
https://doi.org/10.3991/ijep.v6i4.6064
https://doi.org/10.3991/ijoe.v11i2.4360
https://doi.org/10.3991/ijac.v12i2.9620
https://doi.org/10.3991/ijoe.v16i02.11991
https://doi.org/10.3991/ijoe.v16i02.11991
https://doi.org/10.3991/ijes.v7i3.11117
https://doi.org/10.3991/ijes.v6i3.9034
https://doi.org/10.3991/ijes.v6i3.9034
https://doi.org/10.3991/ijes.v4i2.5800
https://doi.org/10.3991/ijoe.v17i04.20567
https://doi.org/10.33448/rsd-v10i5.15288
https://doi.org/10.3991/ijet.v13i07.7909
https://doi.org/10.3389/fpsyg.2021.669734
https://doi.org/10.1037/0012-1649.26.3.370
https://doi.org/10.1037/0012-1649.26.3.370
https://doi.org/10.1007/s10071-009-0308-y
https://doi.org/10.1007/s10071-009-0308-y


	 20	 International Journal of Emerging Technologies in Learning (iJET)	 iJET | Vol. 18 No. 22 (2023)

Chaidi and Drigas

	 [92]	 I. Chaidi and V. Manoli, “Digital games and special education,” in Proceedings: 2nd 
Panhellenic Conference on Special Education: Special Education A STARTING POINT for 
developments in Science and Practice, Athens, Grigori Publications, 2010.

	 [93]	 I. Chaidi and A. Drigas, “Autism, expression, and understanding of emotions:  
Literature review,” Int. J. Online Biomed. Eng., vol. 16, no. 2, pp. 94–111, 2020. https:// 
doi.org/10.3991/ijoe.v16i02.11991

	 [94]	 American Psychiatric Association, “Diagnostic and statistical manual of mental disor-
ders,” 5th edition (DSM_5). Washington, DC: American Psychiatrist Relationship, 2013. 
https://doi.org/10.1108/RR-10-2013-0256

	 [95]	 World Health Organization, CD-11 for Mortality and Morbidity. Geneva: WHO, 2018. 
http://id.who.int/icd/entity/437815624

	 [96]	 ICD 10 International Statistical Classification of Diseases and Related Health Problems, 
10th Revision 2019.

	 [97]	 A. Gena, Autism and Pervasive Developmental Disorders. Assessment-Diagnosis-Treatment, 
Athens, 2002.

	 [98]	 R. Jordan and S. Powell, “Autism and the national curriculum,” British Journal of  
Special Education, vol. 17, no. 4, pp. 140–142, 1990. https://doi.org/10.1111/j.1467-8578. 
1990.tb00381.x

	 [99]	 R. Jordan and S. Powell, “Skills without understanding: A critique of a competency‐ 
based model of teacher education in relation to special needs,” British Journal 
of Special Education, vol. 22, no. 3, pp. 120–124, 1995. https://doi.org/10.1111/ 
j.1467-8578.1995.tb00918.x

	[100]	 I. Chaidi, A. Drigas, and C. Karagiannidis, “ICT in special education,” Technium Social 
Sciences Journal, vol. 23, pp. 187–198, 2021. https://doi.org/10.47577/tssj.v23i1.4277

	[101]	 I. Chaidi and A. Drigas, “Social and emotional skills of children with ASD: Assessment 
with emotional comprehension test (TEC) in a Greek context and the role of ICTs,” 
Technium Social Sciences Journal, vol. 33, no. 1, pp. 146–163, 2022. https://doi.
org/10.47577/tssj.v33i1.6857

	[102]	 D. Papoudi, “The contribution of play to the development and education of children 
with autism,” in Announcement at the conference “Playrooms: spaces for communication  
and entertainment”, Athens, 2011.

	[103]	 L. Vygotsky, “Play and its role in the mental development of the child,” Soviet Psychology, 
vol. 5, no. 3, pp. 6–18, 1967. https://doi.org/10.2753/RPO1061-040505036

	[104]	 K. Stagnitti and C. Unsworth, “The test-retest reliability of the child-initiated pretend 
play assessment,” American Journal of Occupational Therapy, vol. 58, no. 1, pp. 93–99, 
2004. https://doi.org/10.5014/ajot.58.1.93

	[105]	 O. Weininger and S. Daniel, “Playing to learn: The young child, the teacher, and the 
classroom,” Springfield, Ill., 1992.

	[106]	 P. J. Wolfberg, “Enhancing children’s play,” in Teaching Children with Autism: Strategies 
to Enhance Communication and Socialization, KA QUILL, ed., 1995. New York: Delmar.

	[107]	 E. Weitzman, “Learning language and loving it. A guide to promoting children’s social 
and language development in early childhood settings,” Ontario, Canada: The Hanen 
Centre, in Special Education, 1992.

	[108]	 E. Schopler and G. B. Mesibov, Diagnosis and Assessment in Autism. Plenum Press, 
London, in Wing. L. (2000), The Autistic Spectrum: A Guide for Parents and Professionals. 
Athens, EEPAA.

	[109]	 M. Mavraki, A. Seresli, A. Frangiskou, D. Gouskos, and M. Meimaris, “Educational 
intervention through the digital game Go + Recycle for students with autism,” in the 
proceedings of the 7th Conference “Utilization of 256 Information Technologies and of 
Communication in Teaching Practice, Syros, 2013.

https://online-journals.org/index.php/i-jet
https://doi.org/10.3991/ijoe.v16i02.11991
https://doi.org/10.3991/ijoe.v16i02.11991
https://doi.org/10.1108/RR-10-2013-0256
http://id.who.int/icd/entity/437815624
https://doi.org/10.1111/j.1467-8578.1990.tb00381.x
https://doi.org/10.1111/j.1467-8578.1990.tb00381.x
https://doi.org/10.1111/j.1467-8578.1995.tb00918.x
https://doi.org/10.1111/j.1467-8578.1995.tb00918.x
https://doi.org/10.47577/tssj.v23i1.4277
https://doi.org/10.47577/tssj.v33i1.6857
https://doi.org/10.47577/tssj.v33i1.6857
https://doi.org/10.2753/RPO1061-040505036
https://doi.org/10.5014/ajot.58.1.93


iJET | Vol. 18 No. 22 (2023)	 International Journal of Emerging Technologies in Learning (iJET)	 21

Digital Gaming and Autism Spectrum Disorder

	[110]	 D. Papoudi, “Childhood autism: Failure to develop symbolic play?” in Progress in Early 
Childhood Developmental Psychology, G. Kougioumoutzakis (Publishing Editor), Crete, 
University Press of Crete, 1992.

	[111]	 D. Papoudi, “Inclusion of children with Asperger’s disorder in mainstream school,” 
Greek Review of Special Education, vol. 1, pp. 195–207, 2008.

	[112]	 Z. Argyropoulou and D. Papoudi, “The training of a child with autism in a Greek preschool 
inclusive class through intensive interaction: A case study,” European Journal of Special 
Needs Education, vol. 27, no. 1, pp. 99–114, 2012. https://doi.org/10.1080/08856257. 
2011.640489

	[113]	 C. Kasari, L. Huynh, and A. Gulsrud, “Play interventions for children with autism,” 
in Play in Clinical Practice. Evidence Based Approaches, S. W. Russ and L. N. Niec, Eds. 
London: The Guilford Press, 2011, pp. 201–217.

	[114]	 S. Powell and R. Jordan, Autism and Learning: A Guide to Good Practice, London: David 
Fulton, 1997.

	[115]	 V. Bernard-Opitz, K. Ross, and M. L. Tuttas, Computer Assisted Instruction for Children 
with Autism, 1990.

	[116]	 S. H. A. Chen and V. Bernard-Opitz, “Comparison of personal and computer-assisted 
instruction for children with autism,” Mental Retardation, vol. 31, pp. 368–376, 1993.

	[117]	 C. Whalen, L. Liden, B. Ingersoll, E. Dallaire, and S. Liden, “Behavioral improvements 
associated with computer-assisted instruction for children with developmental disabil-
ities,” The Journal of Speech-Language Pathology and Applied Behavior Analysis, 2006. 
https://doi.org/10.1037/h0100182

	[118]	 M. Moore and S. Calvert, “Brief report: Vocabulary acquisition for children with autism: 
Teacher or computer instruction,” Journal of Autism Developmental Disorders, 2000.

	[119]	 C. Williams, B. Wright, G. Callaghan, and B. Coughlan, “Do children with autism 
learn to read more readily by computer assisted instruction or traditional book 
methods? A pilot study,” Autism, vol. 6, no. 1, pp. 71–91, 2002. https://doi.org/ 
10.1177/1362361302006001006

	[120]	 A. Bosseler and D. W. Massaro, “Development and evaluation of a computer- 
animated tutor for vocabulary and language learning in children with autism,” 
Journal of Autism and Developmental Disorders, vol. 33, pp. 653–672, 2003. https://doi.
org/10.1023/B:JADD.0000006002.82367.4f

	[121]	 D. C. Russo, R. L. Koegel, and O. I. Lovaas, “A comparison of human and automated 
instruction of autistic children,” Abnormal Child Phycology, vol. 6, pp. 189–201, 1978. 
https://doi.org/10.1007/BF00919124

	[122]	 M. Meimaris and D. Gouskos, “The game of learning: Educational processes with the 
help of digital games,” in Second International Scientific Conference on Educational Design 
“CHANGE AND GOVERNANCE OF EDUCATIONAL SYSTEMS,” Rhodes, 2009. (Retrieved: 
25/5/2010)

	[123]	 J. Fromme, Computer Games as a Part of Children’s Culture, 2003.
	[124]	 A. Schiffler, “A heuristic taxonomy of computer games,” 2006. [Online serial] available 

online at http://www.ferzkopp.net/joomla/content/view/77/15
	[125]	 T. Apperley, Genre and Game Studies: Toward a Critical Approach to Video Game Genre, 

2006. https://doi.org/10.1177/1046878105282278
	[126]	 K. Salen and E. Zimmerman, “Game rules,” Cambridge, MA: Mitt Press, 2004.
	[127]	 T. W. Malone, “What make things fun that learn? A study of intrinsically motivating 

computer games,” Cognitive and Instructional Science Series, CIS-7, Xerox Palo Alto 
Research Center, Palo Alto, 1980.

	[128]	 K. Maragos and M. Grigoriadou, “Teaching computer science concepts with educa-
tional electronic games,” ETPE 2006.

https://online-journals.org/index.php/i-jet
https://doi.org/10.1080/08856257.2011.640489
https://doi.org/10.1080/08856257.2011.640489
https://doi.org/10.1037/h0100182
https://doi.org/10.1177/1362361302006001006
https://doi.org/10.1177/1362361302006001006
https://doi.org/10.1023/B:JADD.0000006002.82367.4f
https://doi.org/10.1023/B:JADD.0000006002.82367.4f
https://doi.org/10.1007/BF00919124
http://www.ferzkopp.net/joomla/content/view/77/15
https://doi.org/10.1177/1046878105282278


	 22	 International Journal of Emerging Technologies in Learning (iJET)	 iJET | Vol. 18 No. 22 (2023)

Chaidi and Drigas

	[129]	 E. Rossiu, S. Papadakis, and Z. Papamitsiu, “We learn by playing: The Educational game 
in teaching computer science in middle school,” in 4th CONFERENCE IN SYROS – IT IN 
EDUCATION, 2007 www.e-diktyo.eu www.epyna.gr (Retrieved 9/25/2009)

	[130]	 C. Pelletier, “Reconfiguring interactivity, agency and pleasure in the education and 
computer games debate – using Žižek’s concept of interpassivity to analyze educa-
tional play,” E-Learning and Digital Media, vol. 2, no. 4, pp. 317–326, 2005. https://doi.
org/10.2304/elea.2005.2.4.317

	[131]	 M. Prensky, (2001). Digital Game-Based Learning. McGraw-Hill Education, in Prensky, M.  
(2009) Learning Based in the Digital Game. Principles, possibilities and examples of applica-
tion in education and training, edited by M. Meimaris, Athens: Metaichmio Publications. 

	[132]	 Scienter, “Game based learning in universities and lifelong learning. Survey on online 
game-based learning,” 2003. [Online serial] available online: http://www.unigame.net

	[133]	 D. I. Cordova and M. R. Lepper, “Intrinsic motivation and the process of learn-
ing: Beneficial effects of contextualization, personalization, and choice,” Journal of  
Educational Psychology, vol. 88, pp. 715–730, 1996. https://doi.org/10.1037/0022-0663. 
88.4.715

	[134]	 J. Bradburne, “Towards a theory of instruction,” Mass: Harvard University Press, 
Cambridge, 2001.

	[135]	 F. Coffield, “The necessity of informal learning,” Bristol: Policy Press, 2000.
	[136]	 K. Squire and H. Jenkins, “Harnessing the power of games in education,” Insight, vol. 3, 

pp. 5–33, 2003.
	[137]	 T. Malone, “What makes computer games fun?” Byte, vol. 6, no. 12, pp. 258–277, 1981. 

https://doi.org/10.1145/800276.810990
	[138]	 J. Kirriemuir and A. MacFarlane, “Literature review in games and learning,” 

Report 8, 2004.
	[139]	 M. Zyda, “From visual simulation to virtual reality to games,” IEEE Computer, vol. 38,  

no. 9, pp. 25–32, 2005. https://doi.org/10.1109/MC.2005.297
	[140]	 B. H. Sorensen and B. Meyer, “Serious games in language learning and teaching-a 

theoretical perspective,” in Proceedings of the 2007 Digital Games research Association 
Conference, 2007, pp. 559–566.

	[141]	 J. Belanich, D. E. Sibley, and K. L. Orvis, “Instructional characteristics and motivational 
features of a PC-based game (Research Report 1822),” U.S. Army Research Institute 
for the Behavioral and Social Sciences (Defense Technical Information Center No. 
ADA422808). https://apps.dtic.mil/sti/pdfs/ADA422808.pdf

	[142]	 C. Abt, Serious Games, New York: The Viking Press, 1970.
	[143]	 H. Noor, F. Shahbodin, and N. Naim Che Pee, “Serious game for autism children: Review 

of literature,” World Academy of Science, Engineering and Technology, vol. 64, 2012.
	[144]	 M. Sinanian, “The ultimate healthcare reform could be fun and games,” VentureBeat. 

[Online]. Available: http://venturebeat.com/2010/04/12/healthcare-reform-social- 
gamesgamification/

	[145]	 C. Putnam and L. Chong, “Software and technologies designed for people with 
autism: What do users want?” in Assets ’08: Proceedings of the 10th International 
ACM SIGACCESS Conference on Computers and Accessibility, New York, NY, USA, ACM,  
pp. 3–10, 2008. https://doi.org/10.1145/1414471.1414475

	[146]	 J. Alvarez and O. Rampnoux, “Serious game: Just a question of posture?,” Conf. in 
Artificial & Ambient Intelligence, AISB’07, Newcastle, UK, pp. 420–423, 2007.

	[147]	 P. Stack, “History of video game consoles,” Time Magazine Website 2005.
	[148]	 C. H. Grossard, O. Grynspan, S. Serret, A. Jouen, K. Bailly, and D. Cohen, “Serious games 

to teach social interactions and emotions to individuals with autism spectrum disor-
ders (ASD),” ELSEVIER, Computers & Education, vol. 113, pp. 195–211, 2017. https://doi.
org/10.1016/j.compedu.2017.05.002

https://online-journals.org/index.php/i-jet
http://www.epyna.gr/
https://doi.org/10.2304/elea.2005.2.4.317
https://doi.org/10.2304/elea.2005.2.4.317
http://www.unigame.net/
https://doi.org/10.1037/0022-0663.88.4.715
https://doi.org/10.1037/0022-0663.88.4.715
https://doi.org/10.1145/800276.810990
https://doi.org/10.1109/MC.2005.297
https://apps.dtic.mil/sti/pdfs/ADA422808.pdf
http://venturebeat.com/2010/04/12/healthcare-reform-social-gamesgamification/
http://venturebeat.com/2010/04/12/healthcare-reform-social-gamesgamification/
https://doi.org/10.1145/1414471.1414475
https://doi.org/10.1016/j.compedu.2017.05.002
https://doi.org/10.1016/j.compedu.2017.05.002


iJET | Vol. 18 No. 22 (2023)	 International Journal of Emerging Technologies in Learning (iJET)	 23

Digital Gaming and Autism Spectrum Disorder

7	 AUTHORS

Irene Chaidi is currently working as a special education teacher in Athens, 
Greece. She is a Ph.D. Candidate in University of Thessaly, Department of Special 
Education, Volos, Greece and N.C.S.R. ‘Demokritos,’ Institute of Informatics and 
Telecommunications, Net Media Lab, and Mind-Brain R & D, Agia Paraskevi, 153 10, 
Athens, Greece (E-mail: irhaidi@gmail.com).

Athanasios Drigas is with N.C.S.R. ‘Demokritos,’ Institute of Informatics and 
Telecommunications, Net Media Lab, and Mind-Brain R & D, Agia Paraskevi, 153 10, 
Athens, Greece (E-mail: dr@iit.demokritos.gr).

https://online-journals.org/index.php/i-jet
mailto:irhaidi@gmail.com
mailto:dr@iit.demokritos.gr

