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ABSTRACT

According to recent data, many communities worldwide are multicultural nowadays. Culture is believed
to significantly impact the creation of therapy materials, practice models, assessment instruments, and
client collaboration. Also, recent works address the interaction between a therapist and a client and the
need to understand a child's social needs. Even with significant advancements in the development and
delivery of efficient treatments for children with ADHD, ethnic minority youths and teens continue to lag
behind their non-minority peers in terms of diagnosis and treatment rates. Various learning and
behavioral obstacles are linked to this disorder because of cognitive and metacognitive functioning
difficulties. Individuals can only fully integrate into society if these functions have been acquired. Children
can acquire alternate strategies to manage their cognitive deficits and adapt to different circumstances
by using internal attention to build self-awareness, self-regulation, and self-control. The quick progress
of research has led to the development of several medicinal and psychological strategies for treating
ADHD, which significantly help with symptom management. The goal of the current study is to gain an
understanding of the various therapeutic approaches used to help children from racial and ethnic
minorities who are suffering from ADHD. These approaches include games using augmented reality
(AR) environments.

KEYWORDS: Attention Deficit Hyperactivity Disorder (ADHD). Social and Emotional Development.
ICTs, Augmented Reality (AR) Games. Learning. Metacognition. Ethnic Minority Children. Multicultural
Education.

RESUMO

De acordo com dados recentes, muitas comunidades em todo o mundo s&o hoje em dia multiculturais.
Acredita-se que a cultura tenha um impacto significativo na criagdo de materiais terapéuticos, modelos
de prética, instrumentos de avaliacdo e colaboracédo do cliente. Além disso, trabalhos recentes abordam
a interacdo entre um terapeuta e um cliente e a necessidade de compreender as necessidades sociais
de uma crianca. Mesmo com avancos significativos no desenvolvimento e fornecimento de tratamentos
eficientes para criangas com TDAH, os jovens e adolescentes de minorias étnicas continuam a ficar
atrds dos seus pares ndo pertencentes a minorias em termos de diagndstico e taxas de tratamento.
Vérios obstaculos de aprendizagem e comportamentais estdo ligados a este transtorno devido a
dificuldades de funcionamento cognitivo e metacognitivo. Os individuos s6 podem integrar-se
plenamente na sociedade se estas funcdes tiverem sido adquiridas. As criancas podem adquirir
estratégias alternativas para gerir os seus défices cognitivos e adaptar-se a diferentes circunstancias,
utilizando a atencao interna para desenvolver a autoconsciéncia, a autorregula¢éo e o autocontrolo. O
rapido progresso da pesquisa levou ao desenvolvimento de diversas estratégias medicinais e
psicolégicas para o tratamento do TDAH, que auxiliam significativamente no manejo dos sintomas. O
objetivo do presente estudo é compreender as diversas abordagens terapéuticas utilizadas para ajudar
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criangas de minorias raciais e étnicas que sofrem de TDAH. Essas abordagens incluem jogos que usam
ambientes de realidade aumentada (AR).

PALAVRAS-CHAVE: Transtorno de Déficit de Atencao e Hiperatividade (TDAH). Desenvolvimento
Social e Emocional. TICs. Jogos de Realidade Aumentada (AR). Aprendizagem. Metacognicao.
Criangas de Minorias Etnicas. Educacao Multicultural.

RESUMEN

Segun datos recientes, muchas comunidades en todo el mundo son hoy en dia multiculturales. Se cree
gue la cultura tiene un impacto significativo en la creacion de materiales terapéuticos, modelos de
préactica, instrumentos de evaluacion y colaboracion con el cliente. Ademas, trabajos recientes abordan
la interaccion entre un terapeuta y un cliente y la necesidad de comprender las necesidades sociales
de un nifio. Incluso con avances significativos en el desarrollo y administracion de tratamientos
eficientes para nifios con TDAH, los jovenes y adolescentes de minorias étnicas continan rezagados
respecto de sus pares que no pertenecen a minorias en términos de tasas de diagnéstico y tratamiento.
Varios obstaculos de aprendizaje y de comportamiento estan relacionados con este trastorno debido a
dificultades de funcionamiento cognitivo y metacognitivo. Los individuos sdélo pueden integrarse
plenamente en la sociedad si han adquirido estas funciones. Los nifios pueden adquirir estrategias
alternativas para gestionar sus déficits cognitivos y adaptarse a diferentes circunstancias utilizando la
atencion interna para desarrollar la autoconciencia, la autorregulacion y el autocontrol. El rapido
progreso de la investigacion ha llevado al desarrollo de varias estrategias medicinales y psicoldgicas
para tratar el TDAH, que ayudan significativamente a controlar los sintomas. El objetivo del estudio
actual es comprender los diversos enfoques terapéuticos utilizados para ayudar a los nifios de minorias
raciales y étnicas que padecen TDAH. Estos enfoques incluyen juegos que utilizan entornos de realidad
aumentada (AR).

PALABRAS CLAVE: Trastorno por déficit de atencién e hiperactividad (TDAH). Desarrollo social y
emocional. TIC. Juegos de realidad aumentada (AR). Aprendizaje. Metacognicion. Nifios de minorias
étnicas. Educacion multicultural.

INTRODUCTION

A person who is different from the majority population in terms of race, religion, language, or
cultural heritage is considered a member of an "ethnic minority” (Bhopal, 2004). This word encompasses
a wide range of people and social groups, such as historically marginalized national groups, immigrants,
migratory workers, refugees, and asylum seekers, who find themselves in a variety of social and political
circumstances. Studies examining cross-cultural differences in the US reveal that compared to their
non-minority peers, children from ethnic minorities are evaluated and treated for attention deficit
hyperactivity disorder (ADHD) symptoms considerably less frequently (Morgan et al., 2013; Ray et al.,
2006). European studies (Arat et al., 2018; Knopf et al., 2012; Schlack et al., 2007; Wittkampf et al.,
2010) similarly found that compared to non-immigrant children, immigrant children had lower rates of
ADHD diagnosis and therapy. Studies show that minority children are overdiagnosed with neurological
disorders and disabilities and are disproportionately placed in special education despite growing
concerns about the misdiagnosis and harmful health effects of ADHD within some minority communities
(Coker et al., 2016).
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A frequent neurological disorder affecting children and teenagers is attention deficit hyperactivity
disorder. We only need a limited understanding of its functioning because it still has a complicated
personality (Froehlich et al., 2007; Sullivan Ball, 2013). The main traits of ADHD are impulsivity and lack
of concentration, which are brought on by a disruption in the executive functions of the brain regions
responsible for regulating particular skills (American Psychiatric Association, Diagnostic and Statistical
Manual of Mental Disorders, Fifth Edition, DSM-5). A sound socio-emotional state depends on executive
functioning, which includes short-term memory, mental flexibility, and self-control (Drigas A; Driga M,
2019; Drigas; Sideraki, 2021; Lytra; Drigas, 2021). Furthermore, low self-esteem results from a child's
poor academic achievement that stems from personal deficiencies, even if cognitive capacity is a well-
established predictor of academic advancement (Karambatzaki et al., 2018). The basis for attention,
organizational abilities, the capacity to concentrate on a single activity, mood regulation, and self-
evaluation is laid by these talents' early development and management (Drigas A; Driga M, 2019).
Another facet of emotional intelligence that has been linked to ADHD in kids is the capacity for self-
regulation. The master switch for observation, reasoning, cognition, problem-solving, and judgment is
emotional intelligence. It also highlights qualities of self-regulation, such as the ability to put off
gratification, tolerate irritants, and restrain impulsive behavior (ego power).

Based on their research, Drigas and Papoutsi (2018) developed a tiered and hierarchical
approach to the development of emotional intelligence that shows how an individual changes over time.
This approach can be used as a therapeutic technique to address issues with social connections, special
education, and other areas of life. These levels are mainly connected to social skills, self-actualization,
self-awareness, self-management, empathy, and the ability to comprehend and recognize emotional
cues. Maslow's hierarchy of needs states that self-actualization is the most significant state of self-
realization, self-fulfilment, and achievement (Maslow, 1943; Maslow, 1987). In a different study by
Drigas and Mitsea (2020; 2021), a multilevel metacognition model states that attention is the "center" of
metacognitive abilities. Choosing, filtering, suspending, processing, storing, retrieving, forecasting,
monitoring, adjusting, adapting, identifying, discriminating, remembering, and knowledge transformation
are among the activities in which attention takes part. In this paradigm, every level denotes a more
sophisticated control system, illustrating the subject's development of metacognition. A more complex
control system develops when a person moves from lower to higher levels of metacognition, causing a
shift in self-awareness and self-observation. People can only integrate the socio-emotional and cognitive
skills required for social integration if they have mastered these metacognition pillars. A crucial tool for
self-awareness, self-betterment, and self-care is metacognition. Thus, it should serve as the centerpiece
of a particular intervention program that encourages all-encompassing learning. Since medication
encourages metacognitive skills, it is accepted as the first line of treatment for easing symptoms of

ADHD. However, because of its adverse effects and potential for addiction, it has several drawbacks.
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However, technology-based intervention techniques, including augmented reality gaming, have also

shown to be successful.

1. THE IDEA OF '"MULTICULTURAL/INTERCULTURAL EDUCATION'

The ability to identify and feel empathy for others, the capacity for comparison, and the adoption
of "different” cultural elements are all prerequisites for human communication when people from different
cultural capitals come together. However, developing and using specific competencies through an
education geared towards intercultural principles is critically relevant because multiculturalism is only
sometimes easy to grasp. Intercultural education is described in this framework as a novel view of
education that calls for diversified practice in educational institutions. This is predicated on the
understanding that a restricted, nationally focused education needs to be updated and reflect 21st-
century reality (Dietrich, 1997). The primary goals of intercultural education are further examined in the
following section, as outlined in the international bibliography.

According to Helmut Essinger (1991), the guiding principles of intercultural education are as
follows: (A) Empathy education. This is about developing empathy for others, putting ourselves in their
situation, and seeing things from their perspective regarding their ideas and issues. For this to be
feasible, young people should be encouraged in their schooling to express an interest in the "difference”
or the issues of the "others," whether these "others" be immigrants who live next to us as neighbors or
other people who reside outside of our boundaries. (b) Education for solidarity: This focuses on helping
students build a collective consciousness that transcends the boundaries of groups, nations, and races
and is based on the premise that everyone has the same worth and the ability to experience the same
issues. It is acceptable to anticipate one another's assistance in these situations. (c) Intercultural respect
education. We may gain This respect by "opening up" to other cultures and simultaneously asking them
to engage with our own. (d) Educating against nationalistic thinking, which attempts to promote
tolerance, communication, and the eradication of prejudice and stereotypes specific to one's own
country.

Various topics are covered by Georg Auernheimer (1995), who highlights the need for
intercultural education. By the first premise, intercultural education is viewed as social learning, through
which a person learns social skills, including empathy, tolerance, solidarity, and the capacity to resolve
conflicts. The second part of intercultural education refers to the ability to engage in cross-cultural
communication. Acceptance of cultural differences and the capacity to deal with them are prerequisites
for the latter. A broad education that offers Mult perspectivity is the third factor. This would imply that, in
the case of Greece, the information taught in schools refers not just to the world of the Greek people but
also to the immigrant pupils represented in Greek classrooms (Hodolidou, 2018). This applies to every
topic in the curriculum. This makes it feasible to recognize the shared cultural traits that bring people

together. If we want to build and uphold the spirit of peaceful collaboration, multilayered understanding,
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and engagement, this is desirable and the desideratum. Auernheimer (1995) also makes the case for
intercultural education as antiracist and citizenship education. It is simple to determine how intercultural
education and citizenship education are related. This would entail educating people against nationalistic
ideas as well as educating them to respect other cultures. For instance, this may involve discussing in-
class issues like xenophobia and attacks on immigrants in class. These are unquestionably crucial
components of civic education. Antiracist and intercultural education are related, as the latter tries to
eradicate stereotypes, prejudice, and possibly racist attitudes and behaviors. Antiracist education differs
from traditional education in that it emphasizes changing social organizations and structures rather than
just changing individual views, such as those of teachers and students.

Additionally, it is crucial to try to alter the social and educational systems, both of which can
contain racist features. Finally, bilingual education has a direct connection to multicultural education.
The latter is crucial for the identity of students from linguistic minorities to develop normally. Thus, it is
emphasized that every student's mother tongue or first language should be represented in the
educational system, both as the medium of instruction and for language instruction. The goal is to
successfully learn both the mother tongue and the second language (Cummins, 2001). The goal of
intercultural education places a strong focus on bilingual education, which affects linguistic minorities in
addition to immigrant children.

Those above should clarify that intercultural education encompasses the majority, or the
students from the dominant culture, and the minority students and their education, who are seen as an
educational challenge (Dietrich, 1998). Intercultural education is another significant topic, which refers
to both "state" and "interstate" levels. In contrast to the latter, which deals with cross-state cultural
exchange and interaction, the former refers to immigrants, repatriates, refugees, and other minorities
residing inside the borders of a particular state. Additionally, multicultural education eventually affects
all schools, including those with no students of color within their student body.

Following the concepts above are some intercultural education best practices: (a) The primary
practice is the coeducation of children from diverse linguistic and cultural backgrounds, which entails
that minority children and those from the mainstream culture are taught in the same classrooms. By
doing this, it is possible to prevent the marginalization of minority kids, which can occur if those pupils
attend different schools. (b) Including minority cultures more prominently in educational curricula
(Marburger, 1991). If the curriculum does not incorporate the "view of the other," the abovementioned
coeducation is meaningless and may even result in cultural absorption. All of the curriculum's disciplines
can incorporate the multicultural perspective. Today, this only sometimes occurs. (c) The elimination of
bias, stereotypes, and depictions of adversaries from textbooks and curriculum. This entails highlighting
both inter- and intra-ethnic commonalities as well as cultural variances. This method is backed by
worldwide textbook research, the findings of which are particularly illuminating about the Balkans

(Xochellis; Toloudi, 2001). It also applies exceptionally well to the situation of the Balkan nations. (d)
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Setting up joint projects for students from various cultural backgrounds utilizing history, literature, music,
etc., promotes cross-cultural interaction and helps students recognize their shared cultural traits. This
exercise is especially crucial since it affects both the cognitive and emotive spheres of the student's
personality. This is important if we consider that understanding and accepting something on a cognitive
level differs significantly from converting it into attitudes and behaviors. (e) Incorporating intercultural
education ideas into pre-service and in-service teacher education. This is crucial, given that instructors
have a specific role in this process. Including intercultural education in teacher preparation programs
should first focus on equipping teachers with specific competencies (acceptance of the multicultural
society, openness, acceptance of difference, elimination of prejudice and racist views) and then on
providing appropriate educational and didactic know-how. Because knowing how to do something
effectively differs from simply being willing to do it. In this context, it is now believed that teachers'
preparation for the accomplishment/realization of their professional duty must include instruction in the

principles and methods of intercultural education.

2. THE CONCEPT OF 'OTHERNESS'

In social science disciplines, "otherness" refers to characteristics that differentiate groups of
people (Banks, 2012). Ethnicity, cultural background, spoken language, skin color, religion, gender,
social class, sexual orientation, and disabilities or special educational needs are typical features of
otherness (Ajodhia-Andrews, 2016; Banks, 2012). These and various other factors categorize the
individual into a group of people that differs from the dominant group that is considered "normal" and
acceptable. Dimensions of otherness can be either overt, subtle, or invisible (Thompson, 2015).

The forms of otherness (e.g., race, ethnicity, language, religion, and disability) are dynamic
concepts. At the same time, their meaning is fluid and determined each time depending on the historical,
political, and sociocultural context (Ajodhia-Andrews, 2016). These are social constructions (Barnes,
2012; Lopez, 1994) created to categorize people based on physical or mental differences (Ajodhia-
Andrews, 2016). Otherness is a constitutive element for the definition of human identity (Bolle De Bal,
1997; Kalantzis, 2011) since the construction of personal identity refers to the individual being similar to
a group of people but simultaneously different from other groups. Other aspects can lead to
discrimination, oppression, and exclusion from providing equal educational opportunities (Banks, 2012).
Furthermore, they can contribute to the manifestation of bullying behavior, especially when there are
prejudices and stereotypes about anything that looks different from what is accepted as usual, i.e., from
the so-called "normality” (Elame, 2013).

The general school is the primary environment for acquaintance and interaction between
students, teachers, parents, education professionals (social workers, psychologists), and social
institutions (associations, social groups). It exerts a significant influence on the acceptance of otherness

and the elimination of negative perceptions towards people who are "different" (e.g., people with
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disabilities) (Deropoulou-Derou, 2004). Thus, studying the various aspects of diversity in schools can
help understand how children are different, improve teachers' skills, support these children, and

deconstruct what is stereotypically seen as 'normal’ and "normal’ (Petrou et al., 2009).

3. THE CONCEPT OF ‘DISCRIMINATION’

The concept of "discrimination" has undergone various interpretations over time. Although
discrimination can sometimes be considered justified or positive (e.g., due to potential differences in
skills or experiences) in intergroup relations, today, it has negative connotations (Dovidio; Gaertner,
2010; Lewis et al., 2011). Historically, it has been seen as a problem primarily associated with race and
gender (Lewis et al., 2011). However, the concept no longer focuses on race and does not refer
exclusively to immigration but concerns the human species (Elame, 2013). Discrimination does not
simply refer to categorizing social subjects (Dovidio; Gaertner, 2010). The term is used to describe an
unequal behavior or action that directly or indirectly leads someone to separate, exclude, limit, or favor
a person based on certain factors that indicate otherness, such as gender, sexual orientation, age,
religion, belief, ethnic origin, disability or even special educational needs, as well as other personal
characteristics (Elame, 2013; Fiske, 1998; Harris et al., 2004).

Although discrimination, stereotypes, and prejudices emerge through social categorization, their
meaning varies. Specifically, discrimination refers to some actual behavioral reaction towards an
individual or a group of individuals, depriving members of a group of opportunities and privileges that
other groups have (Dovidio; Gaertner, 2010; Giddens, 2006). On the contrary, stereotypes (the set of
shared perceptions or beliefs that members of one group have towards another group) and prejudices
(the socially constructed attitudes, evaluations, and judgments) are intrapsychic phenomena and do not
involve some behavior (Dovidio; Gaertner, 2010; Wright; Taylor, 2007). The existence of prejudices and
stereotypes often accompanies discrimination. In essence, discrimination refers to our negative actions
toward the group that is the object of our prejudice (Harila, 2000). For example, students belonging to
minority groups may experience ongoing forms of discrimination within the school due to implicit
prejudices and stereotypes in a failed attempt by these children to conform to dominant norms (Messiou,
2006; Petrou et al., 2009). However, these two concepts are only sometimes combined since individuals

may have prejudices but not proceed with acts of discrimination (Giddens, 2006).

4. GAMES USING AUGUMENTED REALITY (AR) AND ADHD

By combining game design and instructional design methodologies, as well as taking into
account different factors like learning theories, a theory of play, mobile platform and technologies (for
mobile games), game design, and instructional design, game-based learning (GBL) can be successfully

developed and implemented in the learning environment (Zaibon; Shiratuddin, 2010).
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Students utilize games to investigate, learn about, and pose questions. The notions of "learning
by doing" and "active learning" are crucial foundational ideas for game-based learning (Mcclarty et al.,
2012). Compared to traditional teaching strategies, GBL more successfully engages students in
meaningful learning and accurately reflects how they learn today (Yang, 2012). According to Van Eck
(2006), elements that explain the broad interest in GBL include the popularity of games, continuous
research on the effectiveness of digital game-based learning, and rising student disengagement from
traditional education.

Technology-enhanced learning has shifted its attention in recent years to emerging technologies
like learning analytics, augmented reality, ubiquitous learning, mobile learning, serious games, and
ubiquitous learning to enhance user satisfaction and experiences in enhanced multimodal learning
environments (EImggadem, 2019). Various mobile and location-based technologies offer opportunities
to integrate learning into real-world contexts, enhancing engagement and learning outside conventional
formal educational settings.

A virtual world of digital content can be overlaid and blended into the learner's perceptions of
the natural world, creating an enhanced and augmented reality. Augmented reality is currently regarded
as one of the key emerging technologies in education, offering new opportunities for teaching and
learning. AR has become increasingly attractive and practicable in many fields, including education, due
to recent technological advancements and the spread of inexpensive hardware and software (Johnson
et al.,, 2014). Combining digital learning resources with media directly related to the physical
environment, such as tools or objects, creates "situated learning” and offers a novel learning
environment. Making learning more enjoyable and rewarding alters how we teach and learn (Pedaste
et al., 2020).

With constructivist educational ideas, where students manage their learning via active
interactions and inquiries with the actual and virtual surroundings, augmented reality is ideally suited.
Most typically, augmented reality is effectively utilized in inquiry-based learning frameworks to fulfill
cognitive learning objectives and, less frequently, motivational and emotional learning goals (Wang,
2012).

The development of virtual worlds where the player may learn via experimentation and practice
(manipulating objects, for example)—possibly in cooperation with others—are game design
implications. The principles of social constructivism in teaching and learning also align with well-
designed contextual augmented reality experiences (Cheng; Tsai, 2013). These qualities are succinctly
summed up by Lee (2012), who claims that augmented reality can inspire students to find information
from various angles.

Due to several pedagogical qualities, augmented reality is a perfect teaching tool for various
topic areas. Because technology enables students to perceive intricate spatial relationships and abstract

ideas, augmented reality has attracted much public interest (Lin et al., 2015). A better understanding of
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how new knowledge is used in actual circumstances may be achieved when information is given through
augmented reality in a contextually appropriate environment (Barrow et al., 2019; Dede, 2012). Students
benefit from contextual learning because it makes new material more relevant and enables them to see
how it could change their surroundings (Sahin; Yilmaz, 2020; Dikkers et al., 2014).

The BRAVO (Beyond the Treatment of Attention Loss Hyperactivity Disorder) software was
developed by Barba et al., (2019). For youngsters with ADHD, this virtual and augmented reality setting
uses rehabilitation exercises in the form of severe games and aids therapists in overseeing the treatment
plan. The system's primary user is the child. The system's identification process is activated once the
kid is in front of the treatment room and the youngster interacts with his or her unique virtual avatar. The
avatar will always treat the child's psychological profile with kindness, making them feel at home and
welcomed. The avatar not only follows the kid during the duration of therapy in the form of a digital
hologram (displayed through Microsoft Hololens) but is also shown on a screen at the entry and exit of
the treatment room (Barba et al., 2019).

The BRAVO platform gathers information using sensors (EEG helmet and wristband to measure
pressure levels and performance throughout the game), analyzes user emotion, and transmits
information with other system parts to enable real-time game modifications. Along with ideas for the
game and suggested difficulty levels, it also includes a therapist's toolbox that may be used to track
progress throughout therapy (Barba et al., 2019).

Three serious games make up the BRAVO environment, which aims to promote rule
compliance, attention, action prediction, and social skills.

1. Topological: The game is created to be played with an HTC Vive and a controller, allowing
the player to maneuver in a virtual world like a physical one. Users will explore three settings in the
game (a classroom, a bedroom, and a garden) and will be required to do specific objectives in each.

2. The eight-level game Infinite Runner aims to instill respect for the law, active listening, and
knowledge of one's limitations. The Kinect gaming system will be used to play the game, allowing users
to decode their actions without using additional gear by simply moving their bodies. The user enters the
game and is requested to run down a course in a virtual setting representing a city or country street.
The player must move in the proper direction as the game advances to avoid various hazards or to
obtain any needed items.

3. Space Travel Trainer is an instructional video game with seven levels that teaches players
how to manage their social interactions and plan their activities. The Kinect gadget detects the player's
hand motions and is used to operate the game. The player assumes the role of an astronaut in the game
who attempts to guide the spacecraft to the planet of his pals. He or she will encounter many obstacles
along the way, including the need to develop problem-solving skills, decision-making abilities, and, most

importantly, interpersonal skills to work with teammates to defeat the enemy (Barba et al., 2019).
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The 27-week BRAVO final stage will be used to assess the advantages. The participation of 60
new patients will represent the following age ranges: three age groups: 3-6 years, 69 years, and 9-12
years. Each age group will be split into two more groups of similar size at random. The first group will
act as a control group receiving standard care, while the second group will be the test group getting the
novel care while playing an augmented and virtual reality game. Both groups will be evaluated three
times throughout the treatments: before, during, and after the intervention. Usability and effectiveness
testing will be used to determine the BRAVO system's true impact (Barba et al., 2019).

A cognitive model that may be utilized as an alternate intervention to conventional CBT
(Cognitive Behavioral Therapy) was designed and simulated by Algithami et al. in 2019. This paradigm
uses recent advancements in augmented reality to involve patients in actual and virtual game-based
situations. Through an interactive environment, augmented reality fuses natural and three-dimensional
virtual material (Azuma, 1997). Augmented reality (AR) enhances interactions with 3D items in a natural
environment as opposed to virtual reality (VR), which depicts the actual world in 3D visuals on a
computer screen (Burdea; Coiffet, 2003; Billinghurst et al., 2015).

The Microsoft-HoloLens emulator and the Unity application were used by Algithami et al. (2019)
to create the augmented reality game, which was then tested in a case study. This game simulates two
3D balls, the target ball and the other not. To be considered a successful hit, the player must adhere to
the rules and strike the target ball within the allotted time. If unsuccessful, his effort will be counted as
an omission or error and added to the total of unsuccessful hits. Throughout a single treatment session,
the kid may participate in many games. They may play more or fewer rounds depending on how well
they perform in the game and how skilled they are. There are ten trials of one minute each in each
game. The youngster will see "target" and "non-target" balls on each trial. During the trial, the youngster
will be instructed to catch the target ball to drop it within the interval. The response time is the time that
passed between the start of the trial and striking the target. If the child's response time shortens, their
performance has improved. The inability of the youngster to catch any of the balls may be a sign of
inattention. This mistake demonstrates impulsivity if the toddler catches the non-target ball (Algithami et
al., 2019).

There were two sections to this investigation. While the second section evaluated the impact of
the child's engagement, the first looked at the impact of successful and unsuccessful efforts on the
performance index. The outcomes demonstrated an improvement in the child's ability to focus on
choosing the desired object, which benefited his performance index. According to Algithami et al.,
(2019), augmented reality games can help all kids cultivate flexibility, intelligence, responsiveness, and
precision. Additionally, they believe that employing AR surroundings is more suitable than VR ones
since it enables kids to see where they are in space when a game is being taught.

Avila et al., (2018) used augmented reality serious games (ARSG) to help youngsters with
ADHD pay more attention. They attempted to underline the therapeutic advantages of using an AR
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environment with a prototype game named ATHYNOS. ATHYNOS aims to improve cognitive abilities
such as visual-motor coordination, feedback, interaction, problem-solving, and focused and selective
attention. The game was created using Unity 3D, the Software Development Kit (SDK), and the Vuforia
Engine. Adobe lllustrator created the game's visuals, including the characters, scenarios, scripts, and
environments. Adobe After Effects was utilized for animation, while Adobe Premiere Pro was used for
expert video editing. Finally, a music sequence was made using listening programs like Ableton Live
and Adobe Audition.

The therapist describes the process at the start of the game. Then, each youngster must log in
using one of the six avatars to begin the game. Following that is a significant menu of scenes with two
different sorts of treatments—Missing Character and Shape and Match—with three varying degrees of
difficulty displays. For instance, the game Shape and Match includes fundamental mathematical
reasoning, geometric forms, sequences, and calculations. The child's goal is to pair up the items on a
scene's left and right sides and transfer them all to the middle of the screen. The outcomes are finally
shown (Avila et al., 2018).

Eleven children with ADHD, ages 7 to 10, including nine males and two girls, participated in the
study. Every participant took part in 8 sessions. The amount of time it took to complete the tasks was
noted for each session. The descriptive statistical study that followed proved that the players of
ATHYNOS throughout the eight sessions were able to greatly enhance their social and time
management abilities in daily life. The results also showed that the players' attention meliorated, which
improved their capacity to manage frustration and significantly decreased the time required to complete
the game.

Additionally, it was noted that the kids' timeframes and achievements were uniform in both
situations, demonstrating that they all have comparable skills. According to Avila et al. (2018), this game
encourages voluntary engagement and necessitates a persistent interest in problem-solving, improving
learning in this way. Additionally, according to the therapist's input, practically every child showed high

enthusiasm and curiosity, which left him feeling really happy.

5. METHOD

The research methodology consists of a meta-analysis and a review of the literature. In
particular, search engines, including Science Direct, Psychinfo, ERIC, Pubmed, Academic Search
Premier, and GateResearch, were utilized to locate research. With publishing years ranging from 1994
to 2023, the search was done using the phrases "ADHD," "Ethnic Minorities," "Augmented Reality
Games," "Multicultural Education,"” "Emotional Intelligence,” and "Metacognition skills." A total of 95
articles were examined during the bibliography evaluation process. The treatment of ADHD in children
from ethnic minorities and the use of augmented reality games to improve metacognitive skills are the

common threads that run through most of these articles.
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6. CONSIDERATIONS

The significance of digital technologies in education and ADHD training is finally emphasized
(Stathopoulou et al., 2022; Stathopoulou et al., 2023; Loukeri et al., 2023; Vouglanis; Driga, 2023;
Karyotaki et al., 2022; Mitsea et al., 2022). These technologies are incredibly productive and effective
because they streamline and improve the processes of evaluation, intervention, and instruction. Mobile
devices can be used to access them, making it possible to conduct educational activities from any
location (Drigas et al., 2020; Politi-Georgousi; Drigas, 2020; Stathopoulou et al., 2018; Stathopoulou et
al., 2019; Xanthopoulou et al., 2019).

Furthermore, a variety of ICT applications are essential for assisting with schooling
(Xanthopoulou et al., 2019; Drigas; Theodorou, 2016; Vouglanis; Driga, 2023; Bamicha; Drigas, 2022).
(Drigas; Petrova, 2014). Moreover, research indicates that educational games can enhance learning
processes and achieve unprecedented levels of effectiveness greatly (Bravou; Drigas, 2019; Bland
Diego et al., 2016; Chaidi; Drigas, 2022; Kefalis et al., 2020). Furthermore, it has been demonstrated
that integrating and using ICTs with theories and models of metacognition, mindfulness, meditation, and
the cultivation of emotional intelligence (Drigas et al., 2021; Drigas et al., 2022; Drigas; Bakola, 2021;
Drigas; Papoutsi, 2021) improves educational practices and outcomes, particularly for children of color
who have ADHD. This method covers several areas, such as intervention and assessment.

More precisely, data from recent years indicates that a sizeable section of the populace is now
multicultural. Culture significantly impacts the creation of therapeutic materials, practice models,
assessment methods, and client collaboration. Recent articles have also addressed the need to
understand a child's needs within the framework of their culture and the relationship between a therapist
and their client. Despite tremendous progress in the creation and application of successful programs for
children with attention deficit hyperactivity disorder, ethnic minority kids and teens continue to fall behind
their non-minority peers in terms of evaluation and therapy rates.

Video games and other cutting-edge technologies are used more often to diagnose and treat
ADHD in children (Drigas et al., 2018; Stathopoulou et al., 2018; Kokkalia et al., 2016). Using executive,
organizational, and metacognitive abilities is crucial when playing video games (Chaidi; Drigas, 2022;
Papoutsi et al., 2021; Drigas et al., 2021; Drakatos et al., 2023). In games, memory and focus are the
two most frequently used skills. When completing a task, memory and attention are combined (Drigas;
Karyotaki, 2019; Galitskaya; Drigas, 2021; Kefalis et al., 2020; Kulman et al., 2010). Longer attention
spans are crucial for the cognitive functioning of people with ADHD because they are associated with
higher levels of working memory (Angelopoulou et al., 2021; Doulou; Drigas, 2022).

Thanks to VR settings made possible by new technology, serious games are set to play a big
part in treatments, particularly in the monitoring and treatment of ADHD symptoms (Doulou; Drigas,
2022). According to Drigas and Mitsea (2021), virtual reality environments can lessen hyperactivity,
distraction, and inattention symptoms. Their research concentrated on how virtual reality hypnosis
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affects youngsters with disabilities. Additionally, VR environments foster a range of executive processes,
boost participant reactions, and improve emotional control (Drigas et al., 2022; Bravou et al., 2022;
Mitsea et al., 2022; Drakatos et al., 2023).

Children with ADHD have a short attention span. Therefore, it is essential to keep their focus at
all times. Video games allow children to be vigilant and aware of their surroundings while keeping them
focused and interested for the game's duration (Kulman et al., 2010). The conclusions of the present
bibliographic study indicate that virtual reality settings utilized in serious games benefit youngsters with
ADHD regarding social skills (Hakimirad et al., 2019). According to Prins et al., (2013), children's
executive functioning and ADHD symptoms significantly improve, and they exhibit fewer negative
behaviors. Furthermore, serious games may help children with ADHD perform better in several areas,
such as information processing, critical thinking, hyperactivity/impulsivity, attention, and abstract
reasoning, according to research by YangKun et al., (2020).

Algithami et al. (2019) contend that any youngster can acquire precision, smarts,
responsiveness, and flexibility skills by playing games in augmented reality environments. Additionally,
they contend that AR environments are better suited for kids than VR ones since they let them know
where they are at all times while a game is being taught. The program's players saw notable
improvements in their attention spans, capacity for handling irritation, and real-life time management
and social skills. They also saw a notable decrease in the time needed to finish gaming tasks.

The controversy around the cause of ADHD and the kinds of treatments that children from
ethnolinguistic minorities can get draws attention to how quickly these areas of research are developing.
More research is needed to create alternative therapies that use severe games in virtual reality settings

to improve these kids' cognitive and metacognitive capacities and help them integrate into society.

REFERENCES

ALQITHAMI, Saad; ALZAHRANI, Musaad; ALZAHRANI, Abdulkareem; AHMED, Mustafa. AR-
Therapist: Design and Simulation of an AR-Game Environment as a CBT for Patients with ADHD.
Healthcare, v. 7, n. 146, 2019, doi:10.3390/healthcare7040146

AMERICAN PSYCHIATRIC ASSOCIATION. Diagnostic and Statistical Manual of Mental Disorders.
5th ed. [S. I.]: APS, 2013. https://doi.org/10.1176/appi.books.9780890425596

ANGELOPOULOU, E.; DRIGAS, A.; KARABATZAKI, Z. “Assessing working memory in gen- eral
education students for ADHD detection,” Research Society and Development, v. 10, n. 10, p.
€138101018766, 2021. https://doi.org/10.33448/rsd-v10i10.18766

ARAT, A.; OSTBERG, V.; BURSTROM, B.; HJIERN, A. “ADHD medication in offspring of immigrants—
Does the income level of the country of parental origin matter?” BMC Psychiatry, v. 18, n. 3, 2018.
https://doi.org/10.1186/s12888-017-1572-z

AUERNHEIMER, G. Einfihrung in die interkulturelle Erziehung [Introduction to Intercultural
Education]. Darmstadt: Wissenschaftliche Buchgesellschaft, 1995.

JOURNAL HEALTH AND TECHNOLOGY - JHT

13



v.3, n.1, 2024

JOURNAL HEALTH
AND TECHNOLOGY

JOURNAL HEALTH AND TECHNOLOGY - JHT
ISSN 2764-7625

MULTICULTURAL EDUCATION AND GAMES USING AUGMENTED REALITY IN ADHD
Aikaterini Doulou, Athanasios Drigas

AVILA-PESANDEZ, Diego; VACA-CARDENAS, Leticia; RIVERA, Luis A.; AGUAYO, Stteffano; Zuniga,
Lourdes. Towards the Improvement of ADHD Children through Augmented Reality Serious Games:
Preliminary Results. Conference: Global Engineering Education Conference (EDUCON), 2018.
Do0i:10.1109/EDUCON.2018.8363318

AZUMA, R.T. A Survey of Augmented Reality. Presence: Teleoperators Virtual Environ., v. 6, p. 355—
385, 1997, doi:10.1162/pres.1997.6.4.355.

BAMICHA V., DRIGAS A. The Evolutionary Course of Theory of Mind - Factors that facilitate or inhibit
its operation & the role of ICTs. Technium Social Sciences Journal, v. 30, p. 138-
158, 22, DOI:10.47577/tss|.v30i1.6220

BARBA, Maria Cristina; COVINO, Attilio, DE LUCA, Valerio; DE PAOLIS, Lucio Tommaso; D’ERRICO,
Giovanni; DI BITONTO, Pierpaolo; DI GESTORE, Simona; MAGLIARO, Serena; NUNNARI, Fabrizio;
PALADINI, Giovanna llenia; POTENZA, Ada; SCHENA, Annamaria. BRAVO: A Gaming Environment
for the Treatment of ADHD. International Conference on Augmented Reality, Virtual Reality and
Computer Graphics, p 394-407, 2019.

BARROW, J.; FORKER C.; SANDS, A.; O'HARE, D.; HURST, W. Augmented reality for enhancing life
science education. [S. |.]: In Proc. of Visual, 2019.

BHOPAL, R. “Glossary of terms relating to ethnicity and race: For reflection and debate,” Journal of
Epidemiology and Community Health, v. 58, n. 6, p. 441-445, 2004. https://
doi.org/10.1136/jech.2003.013466

BILLINGHURST, M.; CLARK, A.; LEE, G. A Survey of Augmented Reality. Found. Trends Hum.
Comput. Interact., v. 8, p. 73-272, 2015.

BLAND, Diego Zamora; MUNOZ, John Edison; LOPEZ, David Sebastian; AND GALLO OSCAR
HENAO, “Influence of a BCI neurofeedback videogame in children with ADHD. Quantifying the brain
activity through an EEG signal processing dedicated toolbox,” in IEEE 11th Colombian Computing
Conference (CCC), 2016, p. 1-8. https://doi.org/10.1109/ ColumbianCC.2016.7750788

BRAVOU, V.; DRIGAS, A. A contemporary view on online and web tools for students with sensory &
learning disabilities, iJOE v. 15, n. 12, p. 97, 2019. https://doi.org/10.3991/ijoe.v15i12.10833

BRAVOU, V.; OIKONOMIDOU, D.; DRIGAS, A. Applications of Virtual Reality for Autism
Inclusion. Revista Retos, v. 45, p. 779-785, 2022. https://doi.org/10.47197/retos.v4510.92078

BURDEA, G. C.; COIFFET, P. Virtual Reality Technology. [S. I.]: John Wiley & Sons, 2003.

CHAIDI, I.; DRIGAS, A. Digital games & special education. Technium Social Sciences Journal, v.
34, p. 214-236, 2022. https://doi.org/10.47577/tssj.v34i1.7054

CHAIDI, I.; DRIGAS, A. “Digital games & special education,” Technium Social Sciences Journal, v.
34, p. 214-236, 2022. https://doi.org/10.47577/tssj.v34i1.7054

CHENG, K. H.; TSAI, C. C. Affordances of augmented reality in science learning: suggestions for future
research. J Sci Educ Technol, v. 22, n. 4, p. 449-462, 2013.

COKER, T.; ELLIOTT, M. N.; TOOMEY, S. L.; SCHWEBEL, D. C.; CUCCARO, P.; DAVIES, S. L;
SCHUSTER, M. A. “Racial and ethnic disparities in ADHD diagnosis and treatment,” Pediatrics, v. 138,
n. 3, p. 20160407, 2016. https://doi.org/10.1542/peds.2016-0407

JOURNAL HEALTH AND TECHNOLOGY - JHT

14


http://dx.doi.org/10.47577/tssj.v30i1.6220
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=r2w21SUAAAAJ&cstart=100&pagesize=100&citation_for_view=r2w21SUAAAAJ:5qfkUJPXOUwC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=r2w21SUAAAAJ&cstart=100&pagesize=100&citation_for_view=r2w21SUAAAAJ:5qfkUJPXOUwC
https://doi.org/10.3991/ijoe.v15i12.10833
https://doi.org/10.47197/retos.v45i0.92078

v.3, n.1, 2024

JOURNAL HEALTH
AND TECHNOLOGY

JOURNAL HEALTH AND TECHNOLOGY - JHT
ISSN 2764-7625

MULTICULTURAL EDUCATION AND GAMES USING AUGMENTED REALITY IN ADHD
Aikaterini Doulou, Athanasios Drigas

CUMMINS, J. Negotiating identities: Education for empowerment in a diverse society. Ontario:
California Association for Bilingual Education, 2001.

DEDE, C. Customisation in immersive learning environments: implications for digital teaching platforms.
In: DEDE, C.; RICHARDS, J. (eds). Digital teaching platforms customizing classroom learning for
each student. New York: Teacher’s College Press, 2012. p. 282-297.

DIETRICH, |. Die Bedeutung der interkulturellen Erziehung im Schulalltag [The importance of
intercultural education in everyday school life]. Lernen in Deutschland. Zeitschrift fur Interkulturelle
Erziehung, v. 2, p. 106-117, 1997.

DIKKERS, S.; GAGNON, D.; MARTIN, J.; SQUIR, E K. Participatory scaling through augmented reality
learning through local games. TechTrends, v. 58, n. 1, p. 35-41, 2014.

DOULOU, A.; DRIGAS, A. “Electronic, VR & augmented reality games for intervention in ADHD,”
Technium Social Sciences Journal, v. 28, p. 159, 2022. https://doi.org/10.47577/ tssj.v28i1.5728

DRAKATOS, N.; TSOMPOU, E.; KARABATZAKI, Z.; DRIGA, A. M. The contribution of online gaming
in Engineering education. Eximia, v. 8, p. 14-30, 2023.

DRAKATOS, N.; TSOMPOU, E.; KARABATZAKI, Z.; DRIGA, A. M. Virtual reality environments as a
tool for teaching Engineering. Educational and Psychological issues, TechHub Journal, v. 4, p. 59-76,
2023.

DRIGAS, A. S.; DRIGA, M. A. “ADHD in the early years: Pre-Natal and early causes and alternative
ways of dealing,” International Journal of Emerging Technologies in Learning (iJET), vo. 15, n. 13,
p. 95-102, 2019. https://doi.org/10.3991/ijoe.v15i13.11203

DRIGAS, A. S.; KARYOTAKI, M.; SKIANIS, C. “An integrated approach to neuro- development,
neuroplasticity and cognitive improvement,” International Journal of Recent Contributions from
Engineering, Science & IT (iIJES), v. 6, n. 3, p. 4-18. 2018. https://doi.org/10.3991/ijes.v6i3.9034

DRIGAS, A. S.; MITSEA E. “8 Pillars X 8 Layers model of metacognition educational strategies,
exercises & trainings,” International Journal of Online and Biomedical Engineering (iIJOE), v. 17, n.
8, p. 115-134, 2021. https://doi.org/10.3991/ijoe. v17i08.23563

DRIGAS, A. S.; MITSEA, E. “Metacognition, stress—relaxation balance & related hor- mones,”
International Journal of Recent Contributions from Engineering Science & IT (iJES), v. 9, n. 1, p.
4-15, 2021. https://doi.org/10.3991/ijes.v9i1.19623

DRIGAS, A. S.; MITSEA, E. “The 8 pillars of metacognition,” International Journal of Emerging
Technologies in Learning (IJET), V. 15, n. 21, p. 162-178, 2020.
https://doi.org/10.3991/ijet.v15i21.14907

DRIGAS, A. S.; PAPOUTSI, C. “A new layered model on emotional intelligence,” Behav. Sci. (Basel),
v. 8, n. 5, p. 45, 2018. https://doi.org/10.3390/bs8050045

DRIGAS, A.; BAKOLA, L. “The 8x8 layer model consciousness-intelligence-knowledge pyramid, and

the platonic perspectives,” International Journal of Recent Contributions from Engineering,
Science & IT (IJES), v. 9, n. 2, p. 57-72, 2021. https://doi.org/10.3991/ ijes.v9i2.22497

JOURNAL HEALTH AND TECHNOLOGY - JHT

15



v.3, n.1, 2024

JOURNAL HEALTH
AND TECHNOLOGY

JOURNAL HEALTH AND TECHNOLOGY - JHT
ISSN 2764-7625

MULTICULTURAL EDUCATION AND GAMES USING AUGMENTED REALITY IN ADHD
Aikaterini Doulou, Athanasios Drigas

DRIGAS, A.; DEDE, D. E.; DEDES, S. Mobile and other applications for mental imagery to improve
learning disabilities and mental health. International , Journal of Computer Science Issues (IJCSI),
v.17,n. 4, p. 18-23, 2020, DOI:10.5281/zenod0.3987533

DRIGAS, A.; KARYOTAKI, M. “Attention and its role: Theories and models,” International Journal of
Emerging Technologies in Learning, v. 14, n. 12, p. 169-182, 2019. https:/
doi.org/10.3991/ijet.v14i12.10185

DRIGAS, A.; MITSEA, E.; SKIANIS, C. “Clinical hypnosis & VR, subconscious restructur- ing-brain
rewiring & the entanglement with the 8 pillars of metacognition x 8 layers of consciousness x 8
intelligences,” International Journal of Online & Biomedical Engineering (IJOE), v. 18, n. 1, p. 78—
95, 2022. https://doi.org/10.3991/ijoe.v18i01.26859

DRIGAS, A.; MITSEA, E.; SKIANIS, C. Virtual Reality and Metacognition Training Techniques for
Learning Disabilities. SUSTAINABILITY, V. 14, n. 16, p. 10170,
2022, https://doi.org/10.3390/su141610170

DRIGAS, A.; MITSEA, E.; SKIANIS, C. “The role of clinical hypnosis & VR in special edu- cation,”
International Journal of Recent Contributions from Engineering Science & IT (iIJES), v. 9, n. 4, p.
4-17, 2021. https://doi.org/10.3991/ijes.v9i4.26147

DRIGAS, A.; PAPOUTSI, C. “Nine layer pyramid model questionnaire for emotional intel- ligence,”
International Journal of Online & Biomedical Engineering (IJOE), v. 17, n. 7, p. 123-142, 2021.
https://doi.org/10.3991/ijoe.v17i07.22765

DRIGAS, A.; PAPOUTSI, C.; SKIANIS, C. “Metacognitive and metaemotional training strat- egies
through the nine-layer pyramid model of emotional intelligence,” International Journal of Recent
Contributions from Engineering, Science & IT (JES), v. 9, n. 4, p. 58-76, 2021.
https://doi.org/10.3991/ijes.v9i4.26189

DRIGAS, A.; PETROVA, A. “ICTs in speech and language therapy,” International Journal of
Engineering Pedagogy (iJEP), v. 4, n. 1, p. 49-54, 2014. https://doi.org/10.3991/ ijep.v4i1.3280

DRIGAS, A.; SIDERAKI, A. Emotional Intelligence in Autism. Technium Social Sciences Journal, v.
26, n. 80, 2021, https://doi.org/10.47577/tss].v26i1.5178

DRIGAS, A.; THEODOROU, P. ICTs and music in special learning disabilities , International Journal
of Recent Contributions from Engineering, Science & IT (iJES), v. 4, n. 3, p. 12-16, 2016,
https://doi.org/10.3991/ijes.v4i3.6066

ELMQADDEM, N. Augmented reality and virtual reality in education. Myth or reality? Int J Emerg
Technol Learn, v. 14, n. 03, p. 234-242, 2019.

ESSINGER, H. Interkulturelle Erziehung in multiethnischen Gesellschaften [Intercultural education in
multi-ethnic societies]. In: MARBURGER, H. (Ed.), Schule in der multikulturellen Gesellschaft. Ziele,
Aufgaben und Wege interkultureller Erziehung [School in the multicultural society: goals, tasks and
paths of intercultural education]. Frankfurt a. M.: Verlag fur Interkulturelle Kommunikation, 1991. p. 3—
18.

FROEHLICH, T. E.; LANPHEAR, B. P.; EPSTEIN, J. N.; BARBARESI, W. J.; KATUSIC S. K.; KAHN R.
S. “Prevalence, recognition, and treatment of attention-deficit/hyperactivity disorder in a national sample
of US children,” Archives of Pediatric Adolescent Medicine, v. 161, n. 9, p. 857-864, 2007.
https://doi.org/10.1001/archpedi.161.9.857

JOURNAL HEALTH AND TECHNOLOGY - JHT

16


http://dx.doi.org/10.5281/zenodo.3987533
https://doi.org/10.3390/su141610170
https://doi.org/10.47577/tssj.v26i1.5178
https://scholar.google.com/citations?view_op=view_citation&hl=en&citation_for_view=r2w21SUAAAAJ:_Re3VWB3Y0AC&back_view_op=list_trash
https://doi.org/10.3991/ijes.v4i3.6066

v.3, n.1, 2024

JOURNAL HEALTH
AND TECHNOLOGY

JOURNAL HEALTH AND TECHNOLOGY - JHT
ISSN 2764-7625

MULTICULTURAL EDUCATION AND GAMES USING AUGMENTED REALITY IN ADHD
Aikaterini Doulou, Athanasios Drigas

GALITSKAYA, V.; DRIGAS A. “The importance of working memory in children with Dyscalculia and
Ageometria,” Scientific Electronic Archives, V. 14, n. 10, 2021. https://
doi.org/10.36560/141020211449

HAKIMIRAD, E.; KASHANI-VAHID, L.; HOSSEINI, M. S.; MORADI, H. In: IEEE Conference on
International Serious Games Symposium (ISGS), Tehran, Iran, 2019, pp. 26—26.

HODOLIDOU, E. Identity and differences. In: VIVIANI, A. (Ed.). Global citizenship education,
multiculturalism and social inclusion in Europe: The findings of the project “I have rights”. Coimbra:
[s. n.], 2018. p. 149-167.

JOHNSON L., ADAMS BECKER S., ESTRADA V., FREEMAN A. Horizon report 2014 - higher education
edition. The New Media Consortium, Austin, 2014.

KARABATZAKI, Z.; STATHOPOULOU, A.; KOKKALIA, G.; DIMITRIOU, E.; LOUKERI, P. I;
ECONOMOU, A.; DRIGAS, A. “Mobile application tools for students in secondary education. An evalu-
ation study,” International Journal of Interactive Mobhile Technologies (iJIM), v. 12, no. 2, p. 142—
161, 2018. https://doi.org/10.3991/ijim.v12i2.8158

KARYOTAKI, M.; BAKOLA, L.; DRIGAS, A.; SKIANIS, C. Women'’s Leadership via Digital Technology
and Entrepreneurship in business and society. Technium Social Sciences Journal, v. 28, n. 1, p. 246—
252, 2022. https://doi.org/10.47577/tssj.v28i1.5907

KEFALIS, C.; KONTOSTAVLOU, E. Z.; DRIGAS, A. “The effects of video games in memory and
attention,” International Journal of Engineering Pedagogy (iJEP), v. 10, n. 1, p. 51-61, 2020.
https://doi.org/10.3991/ijep.v10i1.11290

KNOPF, H.; HOLLING, H.; HUSS, M.; SCHLACK, R. “Prevalence, determinants and spectrum of
attention-deficit hyperactivity disorder (ADHD) medication of children and adolescents in Germany:
Results of the German health interview and examination survey (KiGGS),” BMJ Open, v. 2, n. 6, p.
€000477, 2012. https://doi.org/10.1136/bmjopen-2011-000477

KOKKALIA G.; DRIGAS, A. S.; ECONOMOU, A. “A mobile learning for preschool education,”
International Journal of Interactive Mobile Technologies (1JIM), v. 10, n. 4, p. 57-64, 2016.
https://doi.org/10.3991/ijim.v10i4.6021

KULMAN, I.; STONER, G.; RUFFOLO, L.; MARSHALL, S.; SLATER, J.; DYL, A.; CHENG A. “Teaching
executive functions, self-management, and values through popular video-game play,” In: SCHRIER, K.;
GIBSON, D. Designing Games for Ethics: Models, Techniques and Frameworks. Eds. Hershey PA:
IGI Global, 2010. https://doi.org/10.4018/978-1-60960-120-1.ch013

LEE, K. The future of learning and training in augmented reality. InSight J Sch Teach, v. 7, p. 31-40,
2012.

LIN, H. C. K.; CHEN, M. C.; CHANG, C. K. Assessing the effectiveness of learning solid geometry by
using an augmented reality-assisted learning system. Interact Learn Environ, v. 23, n. 6, p. 799-810,
2015.

LOUKERI, P. I.; STATHOPOULOU, A.; DRIGA, A. M. Special Education Teachers’ Gifted Guidance
and the role of Digital Technologies. TECH HUB, v. 6, n. 1, p. 16-27, 2023.

LYTRA, N.; DRIGAS, A. STEAM education-metacognition—Specific Learning Disabilities, Scientific
Electronic Archives journal, v. 14, n. 10, 2021, https://doi.org/10.36560/141020211442

JOURNAL HEALTH AND TECHNOLOGY - JHT

17


https://doi.org/10.47577/tssj.v28i1.5907
https://doi.org/10.36560/141020211442

v.3, n.1, 2024

JOURNAL HEALTH
AND TECHNOLOGY

JOURNAL HEALTH AND TECHNOLOGY - JHT
ISSN 2764-7625

MULTICULTURAL EDUCATION AND GAMES USING AUGMENTED REALITY IN ADHD
Aikaterini Doulou, Athanasios Drigas

MARBURGER, H. Von der Auslanderpadagogik zur Interkulturellen Erziehung (From Foreigner
Pedagogy to Intercultural Education). In: MARBURGER, H. (Ed.), Schule in der multikulturellen
Gesellschaft. Ziele, Aufgaben und Wege interkultureller Erziehung [School in the multicultural society:
goals, tasks and paths of intercultural education]. Frankfurt a. M.: Verlag fur Interkulturelle
Kommunikation, 1991. p. 19-34.

MASLOW, A. H. “A theory of human motivation,” Psychological Review, v. 50, n. 4, p. 370-396, 1943.
https://doi.org/10.1037/h0054346

MASLOW, A. H. Motivation and Personalit. 3rd ed. Boston, MA: AddisonWesley, 1987.

MCCLARTY, K. L. ORR, A.; FREY, P. M.; DOLAN, R. P.; VASSILEVA, V.; MCVAY, A. A literature
review of gaming in education (research report). Pearson: lowa City, 2012.

MITSEA, E.; DRIGAS, A.; SKIANIS, C. Breathing, Attention & Consciousness in Sync: The role of
Breathing Training, Metacognition & Virtual Reality. Technium Social Sciences Journal, v. 29, p. 79-
97, 2022, https://doi.org/10.47577/tss]|.v29i1.6145

MITSEA, E.; DRIGAS, A.; SKIANIS, C. Metacognition in Autism Spectrum Disorder: Digital
Technologies in Metacognitive Skills Training. Technium Social Sciences Journal, p. 153-173, 2022.

MORGAN, P. L.; STAFF, J.; HILLEMEIR, J. J.; FARKAS, G.; MACZUGA, S. “Racial and ethnic
disparities in ADHD diagnosis from kindergarten to eighth grade,” Pediatrics, v. 132, n. 1, p. 85-93,
2013. https://doi.org/10.1542/peds.2012-2390

OU, Y.; WANG, Y.; CHANG, H.-C.; YEN, S.-Y.; ZHENG, Y.; LEE, B. “Development of virtual reality
rehabilitation games for children with attention-deficit hyperactivity disorder,” Journal of Ambient
Intelligence and Humanized Computing, v. 11, n. 11, p. 5713-5720, 2020.
https://doi.org/10.1007/s12652-020-01945-9

PAPOUTSI, C.; DRIGAS, A.; SKIANIS, C. “Virtual and augmented reality for developing emo- tional
intelligence skills,” linternational Journal of Recent Contributions from Engineering Science & IT
(IJES), v. 9, n. 3, p. 35-53, 2021. https://doi.org/10.3991/ijes.v9i3.23939

PEDASTE, M.; MITT, G.; JURIVETE, T. What is the effect of using Mobile augmented reality in K12
inquiry based learning?. Education Sciences, v. 10, n. 4, p. 94, 2020 DOI:10.3390/educsci10040094

POLITI-GEORGOUSI, S.; DRIGAS, A. Mobile Applications, an Emerging Powerful Tool for Dyslexia
Screening and Intervention: A Systematic Literature Review. International Association of Online
Engineering, 2020.

PRINS PIER, J. M.; TEN BRINK, E.; DOVIS, S.; PONSIOEN, A.; GEURTS HILDE, M.; VRIESAND, M.;
VAN DER, OORD S. “Braingame brian’: Toward an executive function training program with game
elements for children with ADHD and cognitive control problems,” Games for Health Journal:
Research, Development, and Clinical Applications, v. 2, n. 1, p. 44-49, 2013.

https://doi.org/10.1089/g4h.2013.0004

RAY, G. T.; LEVINE, P.; CROEN, L. A; BOKHARI, F. A; HU, T. W.; HABEL, L. A. “Attention
deficit/hyperactivity disorder in children: Excess costs before and after initial diagnosis and treatment
cost differences by ethnicity,” Archives of Pediatric Adolescent Medicine, v. 160, n. 10, p. 1063—
1069, 2006. https://doi.org/10.1001/archpedi.160.10.1063

JOURNAL HEALTH AND TECHNOLOGY - JHT

18


https://doi.org/10.47577/tssj.v29i1.6145
http://dx.doi.org/10.3390/educsci10040094

v.3, n.1, 2024

JOURNAL HEALTH
AND TECHNOLOGY

JOURNAL HEALTH AND TECHNOLOGY - JHT
ISSN 2764-7625

MULTICULTURAL EDUCATION AND GAMES USING AUGMENTED REALITY IN ADHD
Aikaterini Doulou, Athanasios Drigas

SAHIN, D.; YILMAZ, R. M. The effect of augmented reality technology on middle school students'
achievements and attitudes towards science education. Comput Educ., v. 144, p. 103710, 2020.

SCHLACK, R.; HOLLING, H.; KURTH, B. M.; HUSS, M. “The prevalence of attention- deficit/
hyperactivity disorder (ADHD) among children and adolescents in Germany. Initial results from the
German health interview and examination survey for children and adolescents (KiGGS),”
Bundesgesundheitsblatt Gesundheitsforschung Gesundheitsschutz, v. 50, p. 827-835, 2007.
https://doi.org/10.1007/s00103-007-0246-2

STATHOPOULOU, A. et al. “Mobile assessment procedures for mental health and literacy skills in
education,” International Journal of Interactive Mobile Technologies (IJIM), v. 12, n. 3, p. 21-37,
2018. https://doi.org/10.3991/ijim.v12i3.8038

STATHOPOULOU, A.; KARABATZAKI, Z.; TSIROS, D.; KATSANTONI, S.; DRIGAS, A. “Mobile apps
the educational solution for autistic students in secondary education,” International Journal of
Interactive Mobile Technologies (IJIM), v. 13, n. 2, p. 89-101, 2019. https://
doi.org/10.3991/ijim.v13i02.9896

STATHOPOULOU, A.; SPINOU, D.; DRIGA, A. M. Burnout Prevalence in Special Education Teachers,
and the Positive Role of ICTs. iJOE, v. 19, n. 08, p. 19-37, 2023.

STATHOPOULOU, A.; SPINOU, D.; DRIGA, A. M. Working with Students with Special Educational
Needs and Predictors of Burnout. The Role of ICTs. iJOE, v. 19, n. 7, p. 39-51, 2023.

STATHOPOULOU, A.; TEMEKINIDOU, M.; DRIGA, A. M.; DIMITRIOU. Linguistic performance of
Students with Autism Spectrum Disorders, and the role of Digital Technologies. Eximia, v. 5, n. 1, p.
688-701, 2022.

SULLIVAN, A. L.; BAL, A. “Disproportionality in special education: Effects of individual and school
variables on disability risk,” Exceptional Children, v. 79, n. 4, p. 475-494, 2013.
https://doi.org/10.1177/001440291307900406

VAN ECK, R. Digital game-based learning: It's not just the digital natives who are restless. Educ Rev,
v. 41, n. 2, p. 16, 2006.

VOUGLANIS, T, DRIGA AM. Factors affecting the education of gifted children and the role of digital
technologies. TechHub Journal, v. 6, p. 28-39, 2023.

VOUGLANIS, T.; DRIGA, A. M. The use of ICT for the early detection of dyslexia in education. TechHub
Journal, v. 5, p. 54-67, 2023.

WANG, X. Augmented reality: a new way of augmented learning. New York: Magazine eLearn, ACM,
2012.

WITTKAMPF, L. C.; SMEETS, H. M.; KNOL, M. J.; GEERLINGS, M. |.; BRAAM, A. W.; DE WIT, N. J.
“Differences in psychotropic drug prescriptions among ethnic groups in the Netherlands,” Social
Psychiatry and Psychiatric Epidemiology, v. 45, p. 819-826, 2010. https://doi. org/10.1007/s00127-
009-0123-4

XANTHOPOULOU, M.; KOKALIA, G.; DRIGAS, A. “Applications for children with autism in preschool

and primary education,” International Journal of Recent Contributions from Engineering, Science
& IT (IJES), n. 7, n. 2, p. 4-16, 2019. https://doi.org/10.3991/ijes. v7i2.10335

JOURNAL HEALTH AND TECHNOLOGY - JHT

19



v.3, n.1, 2024

JOURNAL HEALTH
AND TECHNOLOGY

JOURNAL HEALTH AND TECHNOLOGY - JHT
ISSN 2764-7625

MULTICULTURAL EDUCATION AND GAMES USING AUGMENTED REALITY IN ADHD
Aikaterini Doulou, Athanasios Drigas

XOCHELLIS, P.; TOLOUDI, F. The image of the ‘other’/neighbour in the school textbooks of the Balkan
Countries. Proceedings of the International Conference, Thessaloniki, 16—18 October 1998. Athens:
Typothito, George Dardanos, 2001.

YANG, Y. T. C. Building virtual cities, inspiring intelligent citizens: digital games for developing. Comput
Educ, v. 59, p. 365-377, 2012.

YANGUAS RODRIGO, M.; MORATINOS MARTIN, M.; TARDON GONZALEZ, C.; FONTECILLA
BLASCO, H. “A virtual reality game (The secret trail of moon) for treating attentiondeficit/hyper- activity
disorder: Development and usability study,” JMIR Serious Games, v. 9, n. 3, p. €26824, 2021.
https://doi.org/10.2196/26824

ZAIBON, S. B.; SHIRATTUDIN, N. Mobile game-based learning (mGBL) engineering model as a
systematic development approach. [S. .]: Global Learn, 2010. p. 1862-1871.

JOURNAL HEALTH AND TECHNOLOGY - JHT

20



