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Abstract

Giftedness is a condition characterised by a high degree of innate talent, ability, or intelligence. Gifted individuals are
distinguished by their perceptiveness, creative imagination, empathy, perfectionism, and strong self-confidence.
Mindfulness refers to a state of focused attention on the present moment and is associated with reduced stress,
enhanced self-regulation, and improvements in both mental health and overall quality of life. Mindfulness interventions
can be beneficial for gifted students, as they contribute to better attention control, strengthened social skills, and
improved academic performance. Since gifted students possess creativity and exceptional memory abilities, they
require learning environments that provide stimulation and motivation, such as those supported by new technologies.
This article, through a literature review, seeks to explore the role of mindfulness in relation to giftedness. It also
examines the importance of utilising ICT—such as Robotics and Artificial Intelligence—in the education of gifted
students.
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1. Introduction

Giftedness is defined by the American Psychological Association as a condition characterised by a high degree of innate
talent, ability, or intelligence that manifests at an early age. According to Gagné, giftedness refers to the utilisation of
innate talents that can place a child among the top performers of their age group in at least one domain [21]. It is also
worth noting that Gagné was the first to distinguish between the concepts of giftedness and talent, asserting that “no
one can become talented without being gifted” [40]. Renzulli also maintained that giftedness occurs when high ability,
strong motivation, and a high degree of creativity interact. More generally, the difficulty of formulating a specific
definition of giftedness leads to challenges in its assessment. Nevertheless, defining the concept of giftedness is of vital
importance for the design of appropriate educational programmes for gifted children. It is often difficult, however, to
clearly distinguish between the notions of the genius child, the gifted child, and the prodigy, as these terms are closely
interrelated [21]. Education for gifted individuals is based on the view that such persons demonstrate exceptional
abilities in areas such as intelligence, creativity, the arts, athletics, and leadership [25]. Gifted individuals are
characterised by their perceptiveness, creative imagination, empathy, strong sense of justice, perfectionism, respect for
others’ opinions, responsibility, and high levels of self-esteem and self-confidence. In order to identify a gifted student
and provide appropriate guidance, it is essential to establish an educational framework designed to meet the needs of
both pupils and teachers. For this reason, both educators and parents play a crucial role in identifying gifted students
and nurturing their abilities. A gifted child will reveal their talents only when they feel genuinely acknowledged and
valued. Constructive collaboration between teachers and parents will ultimately lead to the development of individuals
who can make valuable contributions to society. The use of digital tools in the education of gifted students aims to
cultivate creativity and metacognitive skills. Indeed, gifted individuals tend to use digital media with particular
proficiency [21].
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The nine-level model of giftedness emphasises the importance of cognitive and self-regulatory skills in the learning
process. Self-regulation refers to an individual’s ability to observe themselves and maintain control. This model of
giftedness provides guidance for both the cultivation of the mind and the improvement of behaviour—elements
essential to achieving happiness. In the Triarchic Theory of Intelligence, Sternberg refers to three types of intelligence:
analytical, practical, and creative. Analytical intelligence concerns cognitive and metacognitive abilities; practical
intelligence relates to the acquisition of knowledge through observation; and creative intelligence involves innovation
arising from the integration of experience and knowledge. Sternberg argued that intelligence depends on both
environmental and inherent factors, such as impulsivity, lack of self-confidence or motivation, fear of failure, and
procrastination. The nine-level model of giftedness demonstrates that adaptability and emotional regulation are higher-
order cognitive processes upon which behaviour and success depend. Therefore, a student’s success is determined by
their ability to utilise all three types of intelligence. In conclusion, the nine-level model of giftedness represents a holistic
approach that seeks to promote students’ physical, intellectual, and psychological well-being, fostering a mindful way
of life [18].

Mindfulness is a state of focused attention on the “here and now”, accompanied by an absence of judgement [23, 19, 22].
The practice of mindfulness among adults is associated with well-being, whereas an inability to remain focused on the
present moment negatively affects happiness. It has been suggested that Montessori educational practices constitute a
form of mindfulness education. Indeed, both mindfulness practice and Montessori pedagogy place particular emphasis
on deep concentration, which contributes to personal development, balance, joy, and the formation of healthy
interpersonal relationships. Moreover, Montessori education highlights techniques reminiscent of mindfulness
practices, such as the integration of mind and body or specific exercises like “Walking on the Line” and “Silence”. In
Buddhist practice, mindfulness is cultivated through meditation, where focusing one’s thoughts—for example, on
breathing—enhances attentional concentration. However, focused attention is not confined to meditation; rather, it is
recommended as a continuous practice applicable to all aspects of life, such as listening or eating [22]. Mindfulness
meditation as an intervention for pain reduction has been employed in Western behavioural medicine for more than
three decades. The Mindfulness-Based Stress Reduction (MBSR) programme was originally designed for adults with
chronic pain and anxiety disorders [28]. It is an eight- to ten-week programme involving 10 to 40 participants, organised
into either homogeneous (according to disorder) or heterogeneous groups. Sessions include mindfulness meditation
and the practice of mindfulness during yoga postures as well as in stressful situations [12]. Teaching mindfulness has
been shown to reduce stress, enhance self-regulation, and improve focused attention, mental health, and overall quality
of life [28]. Nevertheless, mindfulness exercises are often perceived by participants as difficult or demanding—an
understandable reaction, given that the human mind tends to wander, ruminate on the past, or worry about the future.
Mindfulness exercises, however, require a conscious effort to remain anchored in the “here and now”. Through this
process, individuals can strengthen their insight, learning, and self-regulation [6].

The positive and useful contributions that digital technologies provide to the field of education should be highlighted as
a final point. Mobile devices (41-43), a range of ICT apps (44-48), Al & STEM ROBOTICS and games (49-52) are some
examples of the technologies that enable and improve educational processes including evaluation, intervention, and
learning. Additionally, the use of ICTs in conjunction with theories and models of metacognition, mindfulness,
meditation, and the development of emotional intelligence [53-66], accelerates and improves educational practices and
outcomes, especially for gifted student’s education.

2. Mindfulness in Giftedness

Gifted students are not easily protected from stress and depression, even when enrolled in specialised learning
programmes [10]. According to one study, gifted students following the International Baccalaureate (IB) curriculum
exhibited the same level of stress as their non-gifted peers [32]. The challenges some of these students face may be
related to familial and social factors, neurodevelopmental issues (such as learning disabilities or autism), or
interpersonal difficulties [10]. Mindfulness strategies can address both the academic and emotional needs of gifted
students. Specifically, practising mindfulness enhances attention and concentration, reduces stress, and can induce
structural and functional changes in the brain, including modifications in the hippocampal cortex and amygdala.
Moreover, mindfulness strategies positively influence executive functions, including working memory, cognitive
flexibility, and self-control in gifted learners. The practice of gratitude is a mindfulness strategy through which an
individual recognises the goodness in their life, fostering connections with others, with nature, or even with a higher
power. Through practising gratitude, gifted students develop an appropriate emotional foundation to cope with life’s
adversities. Other mindfulness techniques that can remodel the brain and support gifted students in emotional
regulation include deep listening and storytelling [33].
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The two core elements of mindfulness are self-regulation and curiosity. Self-regulation is closely associated with the
ability to maintain focused attention, which is why mindfulness-based interventions typically incorporate techniques
to enhance attention and present-moment awareness. Such programmes contribute both to the reduction of negative
emotions and depressive symptoms and to the cultivation of empathy. Similar outcomes have been reported in studies
conducted with children and adolescents. Mindfulness interventions are particularly suitable for gifted students, as they
support self-regulation, enhance social skills, and improve academic performance. Given that gifted students may
struggle with attention and self-regulation, mindfulness interventions can be especially beneficial for this population
[31]. A study by Heshmati & Ahmadkhanloo (2017) examined the relationship between mindfulness, emotional
intelligence, and self-regulation in gifted students. The sample consisted of 144 students (77 boys and 67 girls) aged 14
to 18 from Tabriz. The research instruments included the Bar-On EQ-i, the Five Facet Mindfulness Questionnaire
(FFMQ), and a self-regulation questionnaire (SRQ). The results indicated that mindfulness contributes to attentional
self-regulation and reduces stress by enhancing positive emotions. Furthermore, gifted students’ mindfulness appears
to be largely shaped by interpersonal relationships. Individuals with high mindfulness levels demonstrate strong
metacognitive awareness and are highly effective in all tasks they undertake. In conclusion, mindfulness and emotional
intelligence play a crucial role in the emotional self-regulation of gifted students [15].

Additionally, Alfodhly et al. (2021) highlighted the decisive role of the family environment in shaping mindfulness
among gifted students. They also found that mindfulness is closely associated with metacognitive and social skills in
gifted learners [1]. Individuals who practice mindfulness enjoy a higher quality of life, managing both pain and everyday
challenges more effectively. Heshmati & Maanifar (2018) investigated the relationship between metacognition,
mindfulness, and spiritual well-being in gifted students. Their sample consisted of 160 gifted students from Tabriz, Iran,
and questionnaires were used as research tools. Results indicated that mindfulness is directly associated with spiritual
well-being [14]. Similarly, a study conducted with 41 adults found that Mindfulness-Based Stress Reduction (MBSR)
training induces brain changes, enabling more effective responses to negative emotions under stress. Specifically, the
intervention was found to activate the left hemisphere of the brain, which is linked to positive emotional responses. The
programme lasted eight weeks, with effects observable for at least four months post-intervention [34].

Comparable findings emerged from a study conducted in Spain with 22 gifted children to evaluate the effectiveness of
a mindfulness programme. The intervention comprised eight 90-minute sessions, one of which involved the children’s
parents. Results indicated that the programme improved gifted children’s emotional skills and reduced negative
symptoms [37]. Additionally, research conducted with gifted adolescents in Guangzhou, China, found that mindfulness
combined with life skills training is associated with increased resilience and reduced emotional and behavioural
problems. The sample included 152 adolescents from low-income families, assessed using questionnaires. The study
revealed that gifted girls faced more emotional difficulties than gifted boys; however, mindfulness combined with life
skills education significantly contributed to reducing these emotional and behavioural issues [16]. Finally, a study
involving 24 gifted students investigated the impact of a mindfulness programme. The research questions addressed:
(1) how students would describe their experience learning mindfulness techniques; (2) their reactions to the
techniques; (3) emerging patterns or themes in the data; and (4) potential consequences of mindfulness instruction for
gifted learners. Participants, aged 7 to 11, attended a public school in southeastern Florida and engaged in a ten-week
intervention comprising ten mindfulness techniques, delivered once weekly for 30 minutes. Data were collected
through interviews and observations. Findings indicated that mindfulness contributed to better emotional regulation,
reduced stress, and enhanced awareness and creativity among gifted students [13].

3. The Contribution of ICT to the Education of Gifted Students

Gifted children learn more quickly than their peers and are capable of assimilating a wide range of information [39, 30].
They often begin reading at an early age and are distinguished by their creativity, extensive vocabulary, and exceptional
memory skills. They frequently encounter difficulties in communicating with peers and therefore tend to prefer the
company of older children or even adults. Additionally, gifted students have their own learning pace, exhibit synthetic
thinking, and enjoy collaborating with peers who share similar interests. Consequently, they require a personalised
learning environment that provides autonomy, allowing their intellectual abilities to flourish [39]. Gifted learners also
benefit from educational environments that are motivating and demand high-level skills, as is the case with new
technologies [38]. The use of Information and Communication Technologies (ICT) in the education of gifted students
contributes to the development of creativity and critical thinking while simultaneously fostering active participation
within the classroom [20]. Furthermore, ICT enriches the learning process and cultivates both cognitive and social skills
in gifted students [11]. For example, online discussions represent an ICT application suitable for gifted learners. These
virtual classrooms facilitate synchronous or asynchronous discussion of various topics, enabling gifted students to
communicate with one another and reducing feelings of isolation [20]. The “digital classroom” is an innovative method
used at the Kebangsaan University laboratory in Malaysia to educate gifted students. Teachers utilise ICT tools such as
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social media, online learning portals, and email to teach effectively. This approach allows unrestricted access to
knowledge. Gifted students require a curriculum capable of equipping them to face forthcoming challenges.
Differentiated instruction or computer-based autonomous learning enhances the learning potential of these students
[5]. Differentiated instruction is a method specifically employed in teaching gifted students and can be implemented
through various techniques, such as curriculum compacting and enrichment [24]. Within a differentiated instruction
framework, gifted learners can select their preferred learning methods and pace, thereby strengthening their self-
confidence [8]. Curriculum compacting is a teaching technique that modifies content to meet the specific needs of gifted
students. Curriculum enrichment, on the other hand, makes the learning content more challenging and allows students
to explore cognitive topics in greater depth [24]. Moreover, through online learning platforms such as Massive Open
Online Courses (MOOCs) and the Khan Academy, gifted students can access courses from top universities or participate
in virtual classrooms. Within these classrooms, teachers select resources that facilitate better comprehension of the
material and allow monitoring of student progress. Online learning portals also provide videos covering topics across
various subjects, effectively bringing the classroom experience into the home, while access to these online learning
programmes is free of charge. In conclusion, the “digital classroom” enables gifted students to interact with others using
multiple communication methods, including chat rooms, email, webinars, and video conferencing, all facilitated by
computer technology [5].

3.1. Virtual Learning Environment

The education of gifted students can be conducted within a virtual learning environment. In such a learning setting, the
curriculum is integrated with technological tools, enabling differentiated instruction. Students can complete their
assignments by utilising the Internet, electronic databases, and hyperlinks. Within the virtual learning environment,
students gain exposure to culture through visits to museums and cultural institutions and are introduced to a variety of
ideas. As the Internet represents an inexhaustible source of information, it renders learning an engaging and stimulating
process for gifted students. More generally, computers modernise traditional teaching methods and enhance the
education of gifted learners. In addition to virtual museum tours, educators can employ online educational games.
Numerous websites offer high-quality educational games for gifted students, who tend to enjoy stimulating and
challenging exercises [24]. Gifted students require personalised learning programmes [2], and research has shown that
they often combine the use of the Internet with traditional textbooks to optimise the learning process. These learners
benefit from a student-centred environment that promotes autonomy, innovation, and flexibility online. Younger gifted
students, in particular, prefer online lessons, finding them less demanding. Through online learning, gifted students can
access courses not offered in their schools, accelerate the learning process, and benefit from flexible schedules, allowing
time for other pursuits. Furthermore, virtual classrooms encourage social interaction and the exchange of ideas and
opinions among gifted students. A similar preference for online courses has been observed among gifted adolescents,
as these help them achieve high academic performance. Additionally, online discussion forums enable gifted students
to engage in deeper thinking on various topics, while the sharing of images and videos fosters peer-to-peer
communication [27]. A study conducted in a virtual learning laboratory found that online instruction is particularly
effective for gifted secondary school students, as it allows for personalised work [35]. Finally, a study investigating the
perspectives of gifted students regarding virtual learning programmes involved a sample of five gifted boys aged 11 and
12. The participants expressed a preference for the opportunities to interact with their peers, while the content and
quality of instruction were equally important to them [29].

3.2. Laptops

Technology serves as a means of fostering creativity and differentiated instruction for gifted students. According to
research, laptops contribute to learning and enhance the initiative of these students. The Space Race application, for
instance, is a computer-based tool used to evaluate the strategic thinking skills of gifted learners. Within the game, these
students demonstrated complex thinking and tended to select more challenging strategies. Additionally, the Self-
Regulation and Concentration Test (SRTC) is another computer-based game that examines the importance of self-
regulation for gifted students. The game revealed how students remained focused on their tasks, disregarding
distractions presented on the computer screen. The findings indicated that primary school gifted students maintained
concentration on their objectives, displaying high motivation and substantial memory capacity. Moreover, the use of
technology in the science classroom proved particularly effective for gifted primary students. By utilising digital
cameras and handheld computers, students enhanced their research skills and improved their proficiency in using
technological tools. Other studies have shown that the electronic publication of student-authored books, as well as the
use of online resources, was especially effective. Specifically, gifted students demonstrated a highly selective approach
when using software to gather materials from the Internet for their school projects [27].
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3.3. Robotics

According to research, the integration of robotics within the classroom contributed to enhancing the creativity of gifted
primary school students in the Kingdom of Bahrain. Engagement with robotics generates considerable interest,
particularly among gifted children. This is because gifted students tend to prefer challenging tasks that cultivate their
creative and mathematical abilities. In the context of robotics activities, children can fully utilise their creativity to
construct a robot. Gifted students are drawn to complex problems, making robotics projects particularly suitable for
them. The use of robotics also contributed to a better understanding of STEM concepts and fostered autonomous
learning skills. LEGO robotics, in particular, assisted students by improving their problem-solving abilities. In a study
conducted with 75 gifted students aged 9-14, the benefits of robotics were observed in data processing and abstract
thinking. Other studies corroborate the positive impact of robotics on the development of creative and critical thinking,
as well as the enhancement of self-confidence. The aim of Jamali’s (2020) pilot study was to examine the effect of
robotics on the improvement of students’ creativity. The sample comprised 15 gifted female students aged 11 from
Bahrain, all from a middle socio-economic background. They had no prior experience with LEGO Robotics, only with
basic LEGO toys. The students were divided into four subgroups of three to four individuals each. During the
intervention, an enrichment programme using LEGO Robotics WeDo 2.0 was implemented. The results indicated that
the LEGO robotics intervention significantly enhanced the creative thinking of the gifted female students [17].

3.4. Artificial Intelligence

Artificial Intelligence (Al) can be effectively utilised in education, offering numerous possibilities. Specifically, it can
assess students’ levels, function as an educator by providing answers, and even make decisions tailored to the
capabilities of each student. Al applications are of critical importance for gifted students, as they contribute to the
development of their cognitive functions. Through Al], gifted students can communicate with one another, discuss and
express their opinions, and establish connections with educational institutions. Applications within virtual learning
environments can be divided into three categories. The first category involves e-learning using self-training algorithms
and neural networks. The second category focuses on collaborative intelligent learning, in which Al collects data
regarding participating students within an adaptive environment. The third category utilises intelligent virtual reality,
enabling students to interact with realistic processes and thereby become productive in generating new ideas [3].
Science and Art Centres in Turkey, which provide education for gifted students, aim to foster creativity and
inventiveness, enhance social interaction, and develop skills in areas such as leadership and communication. It is
therefore particularly important for gifted students to have the opportunity to explore subjects appropriate for their
age, while also being offered educational opportunities aligned with their interests and talents. Al, as one of the most
significant technological advancements of the modern era, is increasingly integrated across numerous systems.
Consequently, it is crucial for gifted students who are interested in Al to learn how it operates, enabling them to leverage
it in solving problems they encounter. The inclusion of Al as a curricular subject within the technological programmes
of Science and Art Centres further underscores its importance for the education of gifted students [4].

3.5. Mobile Applications, STEM Education, and Augmented Reality Applications

During the COVID-19 pandemic, when schools remained closed, the Turkish Ministry of Education developed a mobile
application aimed at providing educational support to students with special educational needs, including gifted
students. The purpose of the study was to examine how gifted students experienced the learning process through the
mobile application entitled “I am special, | am in education”. The sample consisted of 10 gifted students, and the research
instruments included interviews and student journals. The results indicated that the gifted students benefited from
using the application to support their learning [36]. Furthermore, a study conducted by Seoul National University found
that integrating arts and crafts into STEM education particularly benefits gifted students, as it fosters the development
of their creative thinking [9].

The aim of the research conducted by Onal & Onal (2021) was to examine the performance and level of engagement of
gifted students following the teaching of astronomy using augmented reality applications [7]. In addition, the study
explored the perceptions of gifted students regarding augmented reality applications. The sample consisted of 51 gifted
students, divided into an experimental group (25 students) and a control group (26 students), all from the Science and
Arts Centre in Turkey. The results revealed that teaching astronomy through augmented reality applications had a
positive effect on both the performance and sustained interest of gifted students in the experimental group.
Additionally, the students in the experimental group were so impressed by the augmented reality applications that they
suggested their use in teaching other subjects as well [26].
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4., Conclusion

The practice of mindfulness is closely associated with well-being, quality of life, and the attainment of happiness, as it
contributes to the reduction of anxiety and the enhancement of self-regulation. Mindfulness strategies, such as
expressing gratitude or engaging in deep listening, can contribute to the restructuring of the brain through changes
occurring in the hippocampal cortex and amygdala cells. In the case of gifted students, mindfulness strategies have a
positive impact on executive functions, such as working memory and attention. Furthermore, these interventions
support self-regulation, enhance social skills, and improve academic performance.

Gifted students acquire knowledge rapidly, possess synthetic thinking, exceptional memory capacity, and a rich
vocabulary, and are distinguished by their observance and creativity. Therefore, they require a personalised learning
environment that both motivates them and demands high-level skills, as is the case with new technologies. The
integration of ICT, including robotics, artificial intelligence, and augmented reality applications, into the education of
gifted students enriches the learning process, cultivates their cognitive and social skills, and helps them feel actively
engaged within the classroom. In conclusion, gifted students need a curriculum that equips them to face the challenges
they will encounter throughout life.
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