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The paper was intended to develop a new methodological system and test its
impact on the development of motivation and giftedness among children. The
experiment was conducted among 1,200 children from grades 3, 7, and 10 by
researchers from the Daryn Republican Applied Research Center of the Ministry of
Education and Science of the Republic of Kazakhstan and L.N. Gumilyov Eurasian
National University. The teaching methodology involved: interactive technologies;
developing projects with faculty members; and conducting electives in the exact
sciences, humanities, natural sciences, and the creative arts. The experiment
lasted 4 months. Before and after the experiment, all respondents were evaluated
by their instructors according to the following four criteria: academic giftedness,
creative giftedness, social giftedness, and intellectual giftedness. The overall
result demonstrated an increase in the level of giftedness to above-average
values. Motivation levels observed among respondents in grades 3, 7, and 10
were 1.71; 1.72, and 1.54, respectively. The level for this criterion also reached
above-average values. This implies that this technique is effective. This technique
can already be applied not only in special schools for gifted children, but also in
general educational institutions to achieve better results.

comprehensive teaching methods, development of intelligence, gifted children,
improving motivation to learn, interactive learning

1. Introduction

Giftedness is a high creative potential, a single and holistic characteristic of a child as a
result of systemic interaction of cognitive, motivational, emotional, volitional and other
personal characteristics and socio-cultural environment, constituting a particularly favorable
internal prerequisite for further development (Mcclain and Pfeiffer, 2012). Gifted children
are of great interest because of their great potential and range of abilities. However, they also
face challenges which may hinder the development of their talents and abilities (Berg and
McDonald, 2018). The development and socialization of gifted and motivated children
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becomes an important challenge. Children with excellent
intelligence may have problems with motivation in learning and
socialization among their peers (Kornmann et al., 2015). This is
usually because academic programs carry a low cognitive load for
gifted children (Tavani et al., 2009). Professionals have expressed
concern about the psychological and physical condition of some
children with superior intelligence (Cook et al., 2020). In some
cases, gifted children suffer from various mental and immune
system disorders due to very irregular functioning of the cerebral
cortex and some parts of the brain. For example, some gifted
children have more activity in the dorsal prefrontal cortex, which is
responsible for cognitive functions. At the same time, the ventral
prefrontal cortex may be less active. This can cause problems on the
psycho-emotional spectrum in children. This can lead to depression,
bipolar disorder and attention deficit hyperactivity disorder
(Adelodun, 2011). As a result of these factors, children are unable
to interact with their peers. Socialization problems often arise
because gifted children are simply not interested in interacting with
their peers (Pandya, 2021). Gifted children also face the problem of
the education system in mainstream schools. Since the standard
curriculum does not provide an opportunity to develop the
prodigy’s abilities, many lose motivation to gain profound
knowledge in various sciences (Dai, 2020). Motivation is one of the
most important qualities that contribute to achievement.
Developing this factor in children in an educational setting requires
increasing enthusiasm for learning (Mayo, 2019). When it comes to
wunderkind children, their motivation to learn needs to
be developed and supported in order to increase their self-esteem.
This relationship is due to the fact that children with strong self-
esteem are keen to achieve more because of their openness to
information and new ideas. This factor will lead such children to
achieve ambitious goals (Berestova et al., 2022). Many different
educational strategies for gifted children are being developed.
Online learning using interactive technologies and other digital
tools is being developed. Many different learning applications and
programs for computers, tablets and other devices are also being
developed (Palvia et al., 2018). To support children with increased
intelligence, many schools are developing electives in different
subjects. These can be language, mathematics, literature, creative
discussion groups, which usually meet after compulsory school
classes (Ting and Lee, 2012). There are also special classes and
schools for gifted children where the cognitive load is higher
compared to regular schools. These schools quite often focus on a
particular area of learning, such as the humanities, mathematics or
science (Lee et al., 2021). Gifted children may be more motivated
than their peers. This is because children with higher levels of
intelligence learn better and perform better. As a consequence,
children have an interest in learning new things and in exploring a
topic in more depth. This fact should be taken into account when
updating the developmental program for children with increased
intelligence. Intrinsic motivation correlates with the success of
gifted children (Mammadov et al., 2021). Motivation to learn is
driven by many factors. The crucial ones include not only the
academic program and the cognitive load, but also the relationship
of students with instructors, peers and parents (Heilat and Seifert,
2019). Gifted children are not always able to establish relationships
with normal peers. Often this is due to the difference of interests.
This is another reason to create separate classes and discussion
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groups for children with superior intelligence. In a team where
children with high IQs are taught, it is easier to establish emotionally
positive relationships between students (Hennessey, 2005). Family
relationships also affect the learning, motivation, and future success
of gifted children (Goolsby et al., 2019). Because children with
superior intelligence have differences in emotional behavior, a
psychologist’s advice might be required in some cases (Cross et al.,
2020; Mambetalina et al., 2022). The motivation of children with
superior intelligence is also positively affected by their creative
thinking. Such a program should include not only learning content,
but also various creative projects (making abstracts of presentations
on topics of interest to children) in which gifted children can
be involved (Giigyeter et al., 2017). However, gifted children have a
better chance of succeeding than their peers with a standard level
of intelligence. This provides them with better prospects for the
future (Abdulla Alabbasi et al., 2021). If the right talent is developed,
such children are not only capable of succeeding in their careers but
also of creating their own projects. With out-of-the-box thinking,
such children can even make discoveries in various fields of science
(Ogurlu and Ozbey, 2022).

The above suggests that the support and development of gifted
children is a fairly important and relevant topic for research and the
creation of new techniques.

1.1. Literature review

To understand the concepts of learning and their impact on
gifted children, the work of other researchers was analyzed.
Researchers from Indiana University and Boston College
studied the relationship between effort and outcome, and the
impact of these factors on student motivation. The researchers
found that low-intelligence and intermediate-intelligence children
have to work harder than their gifted peers to achieve their goals.
Gifted children have an easier time learning new skills. As a
consequence, many gifted children are more motivated, as acquiring
knowledge is not a problem for them and they tend to want to go
deeper into the topic and expand their knowledge in the context of
the topic of interest. Because of their high intelligence they have a
greater resource for learning (Muenks and Miele, 2017).
Researchers at Vanderbilt University looked at children with
superior intelligence on a case-by-case basis. These researchers have
clarified that, despite the emotional lability, child prodigies are able
to achieve success in various fields. In their opinion, the instructors’
primary task is to identify capable children and make sure such
children develop in a particular area that they are better at
(humanities, mathematics, etc.). This will give the child the
opportunity to express own talent in a particular area, as many
gifted children do not have multi-potentiality (Lubinski, 2016).
Researchers at the University of North Texas (United States)
studied the impact of the learning environment on students
attending a special school for gifted children. To do this, they
conducted a meta-analysis of works on the relevant topic.
Particular aspects of the approaches that were considered included
the development of children’s freedom of creative thinking. Some
sources talked about supplementing the school curriculum.
Children engaged in various research projects designed by the
pupils themselves, as well as making adjustments to existing good
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practice. This gave the children an opportunity not only to gain the
necessary knowledge but also to learn how to apply it. In
conclusion, the analysts concluded that these techniques in
combination had a positive effect on the motivation of the pupils
(Lee et al., 2021).

Researchers from Belgium and the Netherlands focused on the
main paradigms of teaching children with superior intelligence.
They were able to identify five crucial components of successful
learning for children with superior intelligence: (1) an inclusive
approach to learning; (2) a response to educational needs; (3) social
constructivism; (4) evidence-based learning; (5) new perspectives
on giftedness. Researchers also argued that such a system requires
competent professionals to teach gifted children (van Gerven, 2021).

Researchers from the University of the Pacific and the
University of California (U.S.) looked at curriculum changes to
improve motivation within a group of students. Initially, researchers
encountered the phenomenon of poor motivation among students
because the program included a superficial study of the course
content. Then the teaching methods were changed. In addition to
studying various content, student had to find its application in real-
world contexts (for example, in his or her future career). By the end
of the experiment, the motivation to learn in the studied groups
improved significantly (Ditta et al., 2020).

Researchers from Australia and Vietnam also looked at student
motivation. They found that poor student motivation was attributed
to the lack of instructor feedback. Researchers concluded that
instructor feedbacks and a personalized approach to each student
significantly improve students’ motivation and learning. This is
because the instructor feedback enables students to develop their
research skills through various projects on topics of interest to
them. The instructor’s openness to the students gives them the
opportunity to discuss relevant issues during the course (Maag
etal., 2022).

The educational needs of gifted children were also studies in the
Junior College of Msida at University of Malta. This study suggested
that instructors pay little attention to children with superior
intelligence being convinced that such children can handle the tasks
themselves. Researchers believe that great achievements require
motivation and creative learning in addition to skills (Marks, 2001).

Effects of various educational methods applied to gifted
children were studied in the Chinese Academy of Sciences (Beijing).
This research compared the effectiveness of the traditional teaching
methods and teaching methods relying on multimedia tools. The
participants of the experiment were divided into two groups. One
group of gifted children was educated according to the standard
school curriculum, and the second group of students was educated
according to a special curriculum with expanded opportunities and
in-depth study of relevant subjects. The research findings suggested
that children who attended a special training program began to
demonstrate better performance in attention (concentration,
distribution, control, stability, and switching) than the group
attending the traditional school program (Tao and Shi, 2018).

The interaction between superior intelligence and students’
creativity was studied in Istanbul University (Turkey). The
researchers conducted a comparative test analysis of creativity
factors between gifted children from special schools and regular
students. The findings suggested that fluency, flexibility, creativity
and originality are stronger among children with superior
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intelligence compared to their peers. Based on the findings, the
researchers concluded that creativity needs to be developed as well,
aside from cognitive skills (Kahveci and Akgul, 2019).

Thomas Bath University (Czech Republic) looked at the
phenomenon of giftedness and its impact on socialization.
According to researchers, socialization difficulties are no more
common among gifted children than among ordinary children.
Indeed, gifted students are more likely to be singled out from their
peers, but their giftedness may rather be an added advantage.
Thus, gifted children can help their peers to learn, which can
be an additional social lever, according to Czech scholars
(Klimecka, 2022).

Researchers from Valdosta State University (Georgia,
United States) looked at the socio-psychological profile among
gifted students. The analysis revealed four profiles: resistant,
average, overly controlling and calm. The most common profile
among gifted children was the stable profile. This indicates a normal
level of socialization and emotional well-being. From this the
researchers concluded that most gifted children have no problems
with socialization (Mammadov, 2022).

The above points out not just to the importance of supporting
gifted children, but also to the changes in the education system for
them. In this case, the learning system’s primary task involves
personalized approach to each student and developing the students’
feedback. Another important aspect includes development of
children’s creative thinking and improving their motivation.

1.2. Problem statement

This experiment was motivated by the need to develop an
educational methodology and to conduct additional research into
the development and support of gifted and motivated students, and
to evaluate the effectiveness of the chosen approach. The research
develops a methodology for teaching gifted children and focuses on
the impact of such methodology on children’s development and
motivation. The primary task was to introduce the special
instruction methodology in special schools. The research findings
were evaluated by the instructors of these schools based on student
achievements. Creative giftedness, social skills, and intelligence
were also taken into account.

2. Methods and resources
2.1. Research design and sample

The simple random sampling method was used to assess the
impact of educational techniques on support and motivation of
gifted children. The experiment involved 1,200 children (612 boys
and 588 girls) in grades 3, 7, and 10 of special schools. Participants
were aged 8 to 17 years. The study was conducted by researchers
from the Daryn Republican Applied Research Center, the Ministry
of Education and Science of the Republic of Kazakhstan, and
L.N. Gumilyov Eurasian National University as part of Science
behind Improvements in Education and Research System Project. The
experiment was implemented in 25 schools that sent applications
to participate in the experiment.
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2.2. Experiment

Before the study began, all participants’ skills were assessed by
their instructors. Four main criteria were used in the evaluation:
academic giftedness, creative giftedness, social giftedness and
intellectual giftedness. Each criterion has its own value, which is
composed of a number of factors. For example, academic
achievements imply a child’s activity during classes and understanding
of the course content. Creative giftedness demonstrates student’s
openness to new knowledge, ingenuity, and ability to engage in
creative activities (music, art). Social giftedness suggests presence of
oratory skills and the ability to find common ground with peers.
Intellectual giftedness points to children’s ability to think logically,
memorize content, as well as children’s curiosity. J. Guilford’s test,
Stanford test, and Mekhrabian test were used to examine the level of
giftedness (Ming et al., 2016; Kendrick and Fullerton, 2021; Rossiter,
2022). The J. Guilford test consisted of 14 items. Each of them was
presented with a situational picture. There were also three pictures
next to each other which implied options to continue the situation.
The task of the respondents was to choose what they thought would
be the most appropriate way forward. The Stanford test was
introduced to assess intelligence and consisted of 20 questions which
demonstrated logical reasoning tasks. The Mehrabian test assessed
the level of motivation and consisted of 32 questions. They were
conducted online in school using tablets that respondents were given
for the duration of the test. This test format was to simplify the
calculation of results. An instructor-psychologist was present in the
classroom during the test. Each criterion was evaluated on a 10-point
scale, where 0-4 mean weak manifestation of qualities, 5-7 constitute
average result and 8-10 point to superior giftedness. At the end of the
experiment, instructors also conducted an evaluation study based on
these criteria. The study lasted 4 months. The curriculum in the
special classes has been improved, while the timetable has remained
the same. The changes concerned the teaching methodology and the
assignments given to the pupils. Classes were conducted in
accordance with the regular school curriculum. The methodology
covered all subjects of the school curriculum (sciences, humanities
and natural sciences) equally. All lessons were interactive, with many
presentations and videos (Bourbour, 2023). The main points of the
program will be outlined point by point.

1. Teachers prepared learning materials and displayed them on
the interactive whiteboard using an overhead projector. Also,
for each lesson, one of the children prepared a presentation to
reveal the importance of the topic and to provide different
interesting facts (Shi et al., 2021).

2. At the end of each week, students had a homeroom meeting
where children, having chosen a topic of interest to them,
prepared reports using different sources. While preparing
during the week, the children had to consult with the teachers
after class about their work. As one homeroom meeting could
not accommodate all of the class students’ project presentations,
it was decided to present five pieces of work per week.
Accordingly, during the week 5 pupils from the class prepared
the presentations. The order of the projects was chosen
according to a list or by choice in each class, but each student
had to make a presentation during the experiment. Teachers
had to prepare the projects together with the students during
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these presentations. Students involved in the projects had to
meet in class with the teacher and discuss project ideas after
class for 1 week. The teacher advised the students on how to
complete the work, what literature they needed, and students
could ask questions (Ozcan, 2016).

3. During the experiment, each school held electives in different
areas (science, science, languages and creative discussion
groups; Vreys et al., 2018). They were conducted by guest
lecturers from universities in the city. Participation in the
electives was compulsory, but the direction the students chose
themselves. These classes were held twice a week for two
classroom hours after school. The science electives included a
review of mathematics, physics and chemistry in years 7 and
10. Students in Grade 3 had only a maths elective. The 2 h of
the elective were divided with a break of 15min. The first hour
dealt with theory and application of science. Problem solving
and discussion of emerging issues took place during the second
class hour. Humanities electives included the study of foreign
languages (English, German, French). These extracurricular
activities also included an introduction to the culture of the
regions. The first hour in these elective classes included
vocabulary and grammar, and the second hour included
cultural introduction and conversation practice. The natural
sciences were represented by biology and natural history.
Creative electives included dance classes with a choreographer
and additional visual arts classes. All respondents were in the
same groups as before the experiment. However, the groups in
the elective classes were formed randomly. In this case they
were divided exclusively according to age category. The
duration of the experiment was 4 months. The attendance rate
was to be 90% or more.

2.3. Statistical processing and data analysis

A special statistical analysis program SPSS 26.0 was used to
process the results of the experiment. The results were interpreted and
visualized in Microsoft Excel 2019. Students ¢-test helped to compare
the effectiveness of the proposed training in groups and the impact of
the technique on the overall outcome of the study. Using Student’s
t-test, the level of mean pre-test and final test score in all control
groups was assessed for the factors sought. These included 5 main
items: academic giftedness, creative giftedness, social giftedness,
intellectual giftedness and motivation. The scores after the test were
compared and the study revealed a difference between the groups. The
test was found to be statistically significant (p <0.05). 95% confidence
intervals (CI) were calculated for median analysis.

2.4. Limitations

The study is based on simple random sampling, where not all
participants had superior giftedness. All findings are presented as the
average of the entire sample. Therefore, it is impossible to understand
exactly how this method will affect the development of a particular
individual with particular cognitive skills. The methodology also
includes attending electives, but this is completely voluntary.
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TABLE 1 Preliminary findings on student giftedness.

Assessment Grade 3 Grade 7 Grade 10
criteria

Academic giftedness 6.52 points 6.97 points 7.12 points
Creative giftedness 6.44 points 6.82 points 7.05 points
Social giftedness 7.47 points 7.23 points 7.52 points
Intellectual giftedness 6.72 points 6.89 points 7.08 points
Motivation 6.54 points 6.61 points 6.88 points

TABLE 2 Preliminary findings on student giftedness.

Assessment Grade 3 Grade 7 Grade 10
criteria

Academic giftedness 8.07 points 8.27 points 8.89 points
Creative giftedness 8.03 points 8.32 points 8.09 points
Social giftedness 8.85 points 8.47 points 9.04 points
Intellectual giftedness 8.23 points 8.35 points 8.38 points
Motivation 8.25 points 8.33 points 8.42 points

Therefore, it is not possible to fully assess the impact of this part of the
methodology. First, there are many different areas that affect children’s
development to varying degrees. Second, extracurricular activities are
voluntary, and not all participants may be interested. All of these
factors should be taken into account when considering the results of
this study.

2.5. Ethical issues

This study required the respondents’ consent. Since all participants
are under 18years of age, permission to participate was requested not
only from them, but also from their parents and guardians. All parents
were informed verbally and in writing about the conduct and details
of the experiment. Parents of participants signed the relevant
documents, consenting to their child’s participation in the study.
Respondents were also informed about the experiment and its
conditions. The children themselves also signed a consent to
participate in the study.

3. Results

Prior to the experiment, instructors at the schools where the
research took place evaluated their students based on academic
giftedness, creative giftedness, social giftedness, and intellectual
giftedness criteria. All results are presented as a group average. For 3rd
graders, the academic giftedness criterion was 6.52 out of possible 10
points. The 3rd graders’ creative giftedness score was 6.44. Social
giftedness score was 7.47. 3rd graders’ intellectual giftedness scored
6.72 out of 10 points. 3rd graders’ motivation was 6.54 points.

7th graders scored 6.97 out of 10 points on the academic giftedness
and 6.82 points in on the creative giftedness. The social giftedness
coefficient was 7.23 out of possible 10 points. The intellectual
giftedness score was 6.89 points. Motivation among 7th graders was
6.45 out of possible 10 points.
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10th graders scored 7.12 points in academic giftedness and 7.05
points in creative giftedness. Social giftedness score among 10th
graders was 7.52 points. Intellectual giftedness score was 7.08 points
at the preliminary phase, and motivation score—6.88 points. This
suggests that all groups demonstrated the average level of giftedness
and motivation in all criteria. Table 1 summarizes all
preliminary findings.

At the end of the experiment, instructors conducted a final
assessment of the students’ giftedness. 3rd graders scored 8.07 out of
possible 10 points in academic giftedness. The creative giftedness score
was 8.03 points, which is the average for the group. Social giftedness
score increased to 8.85 out of 10 points. Intellectual giftedness among
3rd graders increased to 8.23 out of possible 10 points. Motivation
score was 8.25 points. Finally, by the end of the experiment 3rd
graders had above-average scores in giftedness.

7th graders had academic giftedness score of 8.27 out of 10
points. Creative giftedness increased to 8.32 points. By the end of
the study, social giftedness score reached 8.47 points. Intellectual
giftedness rose to 8.35 out of possible 10 points. Motivation
improved to 8.33 points. Scores earned by 7th graders in giftedness
also increased to an above-average level. This suggests a positive
trend within this methodology.

10th graders improved their academic giftedness score to 8.89 out
of possible 10 points. Creative giftedness increased to 8.09 points. By
the end of the study, the social giftedness score was 9.04 points.
Intellectual giftedness among 10th graders rose to 8.38 points.
Motivation improved to 8.42 points. By the end of the study, 10th
graders’ giftedness in all criteria was above average. These findings
were obtained by calculating the entire sample’s mean. Table 2
provides the findings of the final study.

After the final test, the results were tested using Student’s
t-test. The “before” and “after” progress was compared for each
class separately. The significance level of all criteria was below
0.05 and in some cases below 0.01. The null hypothesis was
rejected. This demonstrates a significant level of variation over the
course of the study. Significant changes were found in the
motivation indicator among 10th grade students. Creativity
increased significantly in grades 7 and 3. Also among the
respondents of class 3, in addition to creativity, the criteria of
intellectual and akdemic giftedness increased significantly. This
suggests plasticity and responsiveness in the different age groups.
The results are shown in Tables 3-5.

The research findings suggest the effectiveness of this methodology
for the experiment. Since all indicators among all grades moved to
above-average giftedness, this implies that methodology is suitable for
teaching not only gifted children, but also children with average
giftedness. Moreover, this technique has a positive effect on cognitive
skills among children with average giftedness. Instructors also draw
attention to students’ improved motivation to learn. One of the
instructors mentioned that with this method children’s interest in
learning has increased significantly, and some children even began to
think about future careers and personal development options.

However, the study relied on simple random sampling and was
conducted in a large focus group. The experiment was conducted not
only among gifted children, and all findings are presented as a mean
value. Therefore, they do not imply any well-defined results.
Additional studies of implementation of this technique may
be required.
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TABLE 3 Calculating class 3 results using student’s t-test.

Assessment criteria Grade 3 before

10.3389/fpsyg.2023.1098989

Grade 3 after Significance level (p-value)

Academic giftedness 6.52+0.141 8.07+0.141 0.008%*
Creative giftedness 6.44+0.141 8.03+0.141 0.008%*
Social giftedness 7.47+£0.141 8.85+0.071 0.017*
Intellectual giftedness 6.72+0.141 8.23+0.141 0.009%*
Motivation 6.54+0.141 8.25+0.141 0.007*

#p<0.05.

#5p <001,

TABLE 4 Calculating class 7 results using student’s t-test.
Assessment criteria Grade 7 before Grade 7 after Significance level (P-value)
Academic giftedness 6.97+0.141 8.27+0.141 0.012*
Creative giftedness 6.82+0.141 8.32+0.141 0.009%*
Social giftedness 7.23+0.141 8.47+0.141 0.012*
Intellectual giftedness 6.89+0.141 8.35+0.071 0.017*
Motivation 6.61+0.141 8.33+0.071 0.013*

*p<0.05.

*##p<0.01.

TABLE 5 Calculating class 10 results using student'’s t-test.

Assessment criteria Grade 10 before

Grade 10 after Significance level (p-value)

Academic giftedness 7.12+0.071 8.89+0.141 0.013*
Creative giftedness 7.05+0.071 8.09+0.141 0.027*
Social giftedness 7.52+0.141 9.04+0.071 0.016*
Intellectual giftedness 7.08+0.071 8.38+0.141 0.019*
Motivation 6.88+0.141 8.42+0.141 0.009%*
#p<0.05.
*##p<0.01.

4. Discussion

Researchers from Oslo, Norway, studied the influence of
instructor competence and assistance on the students’ emotional
component. In this experiment, they looked at the impact of the
instructor-student relationship. Findings suggested strong impact
of the instructor’s role in the learning process. The researchers
concluded that the instructor’s role in the learning environment is
one of the most important and quite strongly affects the students’
achievements (Ekornes, 2017). Comparison of this finding with the
results of the experiment implies that the interaction between
instructors and children during the learning process plays a core
role in their academic achievements and motivation to learn. The
differences in the research come from the fact that in this study the
instructor-student relationship is only part of the developed
methodological program.

Researchers from Turkey studied the impact of the relationship
between instructors and students on the latter’s academic
achievements. The experiment’s main task was to change the approach
to the learners. Emphasis was placed on building collaboration
between instructors and students. This was expressed in development
of various projects with the instructors’ support. The findings
suggested that with the instructors’ support and interest in learning,
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students’ achievements and learning motivation improve (Altan and
Saglamel, 2015). Instructor-student interaction techniques are also
discussed in this study. The above implies the effectiveness of this
methodology in the education system. The only difference is that in
this experiment it is only part of the overall methodology.

Researchers at the University of Northern Colorado (United
States) studied the impact of interactive technology on student
motivation. They concluded that the introduction of interactive
technology (learning applications for PCs and tablets) increases
motivation to learn. The increase in motivation has been attributed to
the ease of use of the techniques in the learning environment.
Interactive technologies are also believed to improve concentration.
However, in addition to this, the effectiveness of the technique
depends on the interaction of the parties in the learning process.
When interactive technology was used, respondents reported greater
motivation and enthusiasm for learning. Also, according to scientists,
the motivation could be due to the interest in novelty among the
learners (Tsai et al., 2021). Drawing an analogy, it can be observed that
interactive technology increased interest in learning from the
perspective of this study. However, the difference in the research is due
to the choice of interactive learning method. The American researchers
discussed the impact of online classrooms, whereas this study looked
at multimedia tools used in the classroom.
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Researchers from Taiwan compared the impact of interactive
technology on children’s academic achievements. For this purpose, a
quasi-experiment was conducted, where two groups of children studied
the same topic, but in different ways. The first group relied on traditional
learning methods, while the other group used electronic books.
Ultimately, the group which used the interactive technology performed
better. Instructors also mentioned an increased motivation among
group members (Sung et al.,, 2022). This makes it clear that incorporating
interactive technology into learning improves both the learning itself
and motivation. The difference in the experiment comes from the fact
that researchers from Taiwan did not attach value to importance to the
relationship between children and instructors, and studied only the
impact of interactive technology on student performance.

Researchers from Norway studied the impact of math electives on
students’” learning. By conducting an experiment, they found that
electives broaden students” knowledge of the subject and help them
gain not only new knowledge, but also learn the ways to apply such
knowledge. This fact improves achievements and enhances learning
motivation (Radmehr et al., 2022). The current study also describes
the available electives, providing an opportunity for students’ self-
determination. The difference also comes from the fact that the
Norwegian case study deals only with full-time science electives,
whereas this paper describes electives in a variety of areas.

Most studies on these methods describe positive trends in their
effectiveness. This study also examines the positive impact of a
combination of interactive teaching methods, teacher-student
interaction on students’ skills and motivation. However, the study
relied on a simple random sample distribution and had a large sample
of participants. Therefore, the data were not well defined. Also, the
personalized effect of this method on each student could not
be determined. More research is needed to make a more accurate
assessment. Nevertheless, the methodology can be used in special
schools for teaching and motivating gifted children. The methodology
can also be used to improve learning in ordinary schools.

5. Conclusion

The experiment findings pointed to increased academic giftedness
among students in grades 3, 7, and 10 by 1.55, 1.30, and 1.77,
respectively. Ultimately, overall academic giftedness scores rose to
above-average levels. The creative giftedness scores among
respondents in grades 3, 7, and 10 increased by 1.59, 1.50, and 1.04,
respectively. The overall scores also had above-average values. Social
giftedness among students in grades 3, 7, and 10 changed by 1.38, 1.24,
and 1.52 points, respectively. The findings for this criterion also
became equivalent to an above-average giftedness score. The
intellectual giftedness indicator among students in grades 3, 7, and 10
increased by 1.51, 1.46 and 1.30, respectively. The overall result
demonstrated an increase in the level of giftedness to above-average
values. Motivation levels observed among respondents in grades 3, 7,
and 10 were 1.71, 1.72, and 1.54, respectively. The level for this
criterion also reached above-average values. The experiment suggested
the effectiveness of this method. However, the study relied on simple
random sampling with a large sample of participants. Furthermore,
not all participants demonstrated strong giftedness before the
experiment began. Therefore, this fact does not imply the absolute
accuracy of the findings. The research findings are important for
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further studies addressing development and application of a
comprehensive methodology in the learning environment to improve
motivation and support for gifted children. Since the study is not
without gaps, this fact gives grounds for new research, more
specifically by applying this teaching method to smaller focus groups
or on a personalized basis. This methodology may also be upgraded,
but this would also require additional research in this area. The
practical implications of this study involve the possibility to apply this
methodology not only in special schools for gifted children, but in
regular schools as well.

Data availability statement

The original contributions presented in the study are included in
the article/supplementary material, further inquiries can be directed
to the corresponding author.

Ethics statement

The study was conducted in accordance with the ethical principles
approved by the Human Experiments Ethics Committee of
L. N. Gumilyov Eurasian National University (Protocol No 6 of
12.02.2021). Since all participants are under 18 years of age, permission
to participate was requested not only from them, but also from their
parents and guardians.

Author contributions

AM, TN, AS, EN, and AK were performed the material
preparation, data collection, and analysis. AM wrote the first draft of
the manuscript. All authors contributed to the study conception and
design, and read and approved the final manuscript.

Funding

This study was prepared within the program trust fund study OR
11465474 “Scientific foundations of modernization of the education
system and science” (2021-2023).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

frontiersin.org


https://doi.org/10.3389/fpsyg.2023.1098989
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Mambetalina et al.

References

Abdulla Alabbasi, A. M., Ayoub, A. E., and Ziegler, A. (2021). Are gifted students more
emotionally intelligent than their non-gifted peers? A meta-analysis. Eur. J. High Abil.
32, 189-217. doi: 10.1080/13598139.2020.1770704

Adelodun, G. A. (2011). Counselling high achieving and creatively gifted children. J.
Psychol. 2, 25-28. doi: 10.1080/09764224.2011.11885459

Altan, M. Z., and Saglamel, H. (2015). Student teaching from the perspectives
of cooperating teachers and pupils. Cogent Educ. 2:1086291. doi:
10.1080/2331186X.2015.1086291

Berestova, A., Kolosov, S., Tsvetkova, M., and Grib, E. (2022). Academic motivation
as a predictor of the development of critical thinking in students. JARHE 14, 1041-1054.
doi: 10.1108/JARHE-02-2021-0081

Berg, D. H., and McDonald, P. A. (2018). Differences in mathematical reasoning
between typically achieving and gifted children. J. Cogn. Psychol. 30, 281-291. doi:
10.1080/20445911.2018.1457034

Bourbour, M. (2023). Using digital technology in early education teaching: learning
from teachers’ teaching practice with interactive whiteboard. Int. J. Early Years Educ. 31,
269-286. doi: 10.1080/09669760.2020.1848523

Cook, E, Hippmann, D., and Omerovic, E. (2020). The sleep and mental health of
gifted children: a prospective, longitudinal, community cohort study. Gift. Tal. Int. 35,
16-26. doi: 10.1080/15332276.2020.1758977

Cross, T. L., Cross, J. R., Dudnytska, N., Kim, M., and Vaughn, C. T. (2020). A
psychological autopsy of an intellectually gifted student with attention deficit disorder.
Roeper Rev. 42, 6-24. doi: 10.1080/02783193.2019.1690081

Dai, D. Y. (2020). Rethinking human potential from a talent development perspective.
J. Educ. Gift. 43, 19-37. doi: 10.1177/0162353219897850

Ditta, A. S., Strickland-Hughes, C. M., Cheung, C., and Wu, R. (2020). Exposure to
information increases motivation to learn more. Learn. Motiv. 72:101668. doi: 10.1016/j.
Imot.2020.101668

Ekornes, S. (2017). Teacher stress related to student mental health promotion: the
match between perceived demands and competence to help students with mental health
problems. Scand. J. Educ. Res. 61, 333-353. doi: 10.1080/00313831.2016.1147068

Goolsby, J., Alvord, M. K., and Rich, B. A. (2019). Impact of child and parent
motivation on social skills training outcome. Child. Fam. Behav. Ther. 41, 32-46. doi:
10.1080/07317107.2019.1571774

Giigyeter, $., Kanl, E., Ozyaprak, M., and Leana-Tagcilar, M. Z. (2017). Serving gifted
children in developmental and threshold countries—Turkey. Cogent Educ. 4:2839. doi:
10.1080/2331186X.2017.1332839

Heilat, M. Q., and Seifert, T. (2019). Mental motivation, intrinsic motivation and their
relationship with emotional support sources among gifted and non-gifted Jordanian
adolescents. Cogent Psychol. 6:7131. doi: 10.1080/23311908.2019.1587131

Hennessey, B. A. (2005). Motivation and classroom climate: promoting creativity in
gifted children. Gift. Tal. Int. 20, 41-46. doi: 10.1080/15332276.2005.11673057

Kahveci, N. G., and Akgul, S. (2019). The relationship between mathematical creativity
and intelligence: a study on gifted and general education students. Gift. Talent. Int. 34,
59-70. doi: 10.1080/15332276.2019.1693311

Kendrick, A., and Fullerton, J. A. (2021). Can US advertising students recognize an
ad in editorial’s clothing (native advertising)? A partial replication of the Stanford
“evaluating information” test. J. Mark. Commun. 27, 207-228. doi:
10.1080/13527266.2019.1655086

Klimecka, E. (2022). Advantages and disadvantages of being ‘gifted’: perceptions of
the label by gifted pupils. Res. Pap. Educ. 10, 1-22. doi: 10.1080/02671522.2022.2065523

Kornmann, J., Zettler, I., Kammerer, Y., Gerjets, P., and Trautwein, U. (2015).
What characterizes children nominated as gifted by teachers? A closer consideration
of working memory and intelligence. High Abil. Stud. 26, 75-92. doi:
10.1080/13598139.2015.1033513

Lee, K. H., Kim, Y., and Lim, W. (2021). Risks of aiming to kill two birds with one
stone: the affect of mathematically gifted and talented students in the dual realities of
special schooling. Math. Think. Learn. 23, 271-290. doi: 10.1080/10986065.2020.1784696

Lee, L. E., Meyer, M. S., and Crutchfield, K. (2021). Gifted classroom environments
and the creative process: a systematic review. J. Educ. Gift. 44, 107-148. doi:
10.1177/01623532211001450

Lubinski, D. (2016). From Terman to today: a century of findings on intellectual
precocity. Rev. Educ. Res. 86, 900-944. doi: 10.3102/0034654316675476

Maag, A., Withana, C., Budhathoki, S., Alsadoon, A., and VO, T. H. (2022). Learner-
facing learning analytic—feedback and motivation: a critique. Learn. Motiv. 77:101764.
doi: 10.1016/j.lmot.2021.101764

Frontiers in Psychology

10.3389/fpsyg.2023.1098989

Mambetalina, A. S., Borankulovna, O. A., Kanatovna, M. S., Ukatayevna, U. G,
Pamazanovna, M. A., and Tlegenovna, U. Z. (2022). The impact of complex intervention
on the dynamics of children’s development with ASD. Open Psychol. J. 15:¢5111. doi:
10.2174/18743501-v15-e2205110

Mammadov, S. (2022). Personality profiles of gifted adolescents and relations with life
satisfaction, perceived social support, and academic achievement. High Abil. Stud.
15:8509. doi: 10.1080/13598139.2022.2068509

Mammadov, S., Cross, T. L., and Olszewski-Kubilius, P. (2021). A look beyond
aptitude: the relationship between personality traits, autonomous motivation, and
academic achievement in gifted students. Roeper Rev. 43, 161-172. doi:
10.1080/02783193.2021.1923595

Marks, J. B. (2001). The international program perspective: the education of gifted
children in Maltal. Gift. Talent Int. 16, 47-56. doi: 10.1080/15332276.2001.11672952

Mayo, A. (2019). The individualism of motivation. Strateg. HR Rev. 18, 96-103. doi:
10.1108/SHR-03-2019-0016

Mcclain, M. C., and Pfeiffer, S. (2012). Identification of gifted students in the
United States today: a look at state definitions, policies, and practices. J. Appl. Sch.
Psychol. 28, 59-88. doi: 10.1080/15377903.2012.643757

Ming, D., Chen, Q,, Yang, W,, Chen, R., Wei, D., Li, W,, et al. (2016). Examining brain
structures associated with the motive to achieve success and the motive to avoid failure:
a  voxel-based morphometry study. Soc. Neurosci. 11, 38-48. doi:
10.1080/17470919.2015.1034377

Muenks, K., and Miele, D. B. (2017). Students’ thinking about effort and ability: the
role of developmental, contextual, and individual difference factors. Rev. Educ. Res. 87,
707-735. doi: 10.3102/0034654316689328

Ogurlu, U, and Ozbey, A. (2022). Personality differences in gifted versus non-gifted
individuals: a three-level meta-analysis. High Abil. Stud. 33, 227-251. doi:
10.1080/13598139.2021.1985438

Ozcan, D. (2016). Predictions and attitudes towards giftedness and gifted education.
Int. J. Educ. Sci. 15, 126-133. doi: 10.1080/09751122.2016.11890521

Palvia, S., Aeron, P, Gupta, P, Mahapatra, D., Parida, R., Rosner, R., et al. (2018).
Online education: worldwide status, challenges, trends, and implications. J. Glob. Inf.
Technol. Manag. 21, 233-241. doi: 10.1080/1097198X.2018.1542262

Pandya, S. P. (2021). Spiritual education program for managing emotions
in intellectually  gifted children. Roeper Rev. 43, 272-287. doi:
10.1080/02783193.2021.1967542

Radmehr, E, Nedaei, M., and Drake, M. (2022). Introducing an elective mathematics
education course for mathematics majors. Primus 32, 517-532. doi:
10.1080/10511970.2020.1856247

Rossiter, J. R. (2022). Creativity in advertising: how to test for highly creative
individuals, how to generate alternative creative ideas, and how to pretest them. J. Curr.
Issues Res. Advert. 43, 123-136. doi: 10.1080/10641734.2021.2010245

Shi, Y., Zhang, J., Yang, H., and Yang, H. H. (2021). Effects of interactive whiteboard-
based instruction on students’ cognitive learning outcomes: a meta-analysis. Interact.
Learn. Environ. 29, 283-300. doi: 10.1080/10494820.2020.1769683

Sung, H. Y., Hwang, G.J., Chen, C. Y, and Liu, W. X. (2022). A contextual learning model
for developing interactive e-books to improve students” performances of learning the analects
of Confucius. Interact. Learn. Environ. 30, 470-483. doi: 10.1080/10494820.2019.1664595

Tao, T., and Shi, J. (2018). Enriched education promotes the attentional
performance of intellectually gifted children. High Abil. Stud. 29, 23-35. doi:
10.1080/13598139.2017.1423043

Tavani, J. L., Zenasni, E, and Pereira-Fradin, M. (2009). Social representation of gifted
children: a preliminary study in France. Gift. Talent. Int. 24, 61-70. doi:
10.1080/15332276.2009.11673530

Ting, D. H., and Lee, C. K. C. (2012). Understanding students’ choice of electives and
its implications. Stud. High. Educ. 37, 309-325. doi: 10.1080/03075079.2010.512383

Tsai, C. L., Ku, H. Y., and Campbell, A. (2021). Impacts of course activities on student
perceptions of engagement and learning online. Distance Educ. 42, 106-125. doi:
10.1080/01587919.2020.1869525

van Gerven, E. (2021). Educational paradigm shifts and the effects on educating gifted
students in the Netherlands and Flanders. J. Educ. Gift. 44, 171-200. doi:
10.1177/01623532211001452

Vreys, C., Ndungbogun, G. N., Kieboom, T, and Venderickx, K. (2018).
Training effects on Belgian preschool and primary school teachers’ attitudes towards
the best practices for gifted children. High Abil. Stud. 29, 3-22. doi:
10.1080/13598139.2017.1312295

frontiersin.org


https://doi.org/10.3389/fpsyg.2023.1098989
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1080/13598139.2020.1770704
https://doi.org/10.1080/09764224.2011.11885459
https://doi.org/10.1080/2331186X.2015.1086291
https://doi.org/10.1108/JARHE-02-2021-0081
https://doi.org/10.1080/20445911.2018.1457034
https://doi.org/10.1080/09669760.2020.1848523
https://doi.org/10.1080/15332276.2020.1758977
https://doi.org/10.1080/02783193.2019.1690081
https://doi.org/10.1177/0162353219897850
https://doi.org/10.1016/j.lmot.2020.101668
https://doi.org/10.1016/j.lmot.2020.101668
https://doi.org/10.1080/00313831.2016.1147068
https://doi.org/10.1080/07317107.2019.1571774
https://doi.org/10.1080/2331186X.2017.1332839
https://doi.org/10.1080/23311908.2019.1587131
https://doi.org/10.1080/15332276.2005.11673057
https://doi.org/10.1080/15332276.2019.1693311
https://doi.org/10.1080/13527266.2019.1655086
https://doi.org/10.1080/02671522.2022.2065523
https://doi.org/10.1080/13598139.2015.1033513
https://doi.org/10.1080/10986065.2020.1784696
https://doi.org/10.1177/01623532211001450
https://doi.org/10.3102/0034654316675476
https://doi.org/10.1016/j.lmot.2021.101764
https://doi.org/10.2174/18743501-v15-e2205110
https://doi.org/10.1080/13598139.2022.2068509
https://doi.org/10.1080/02783193.2021.1923595
https://doi.org/10.1080/15332276.2001.11672952
https://doi.org/10.1108/SHR-03-2019-0016
https://doi.org/10.1080/15377903.2012.643757
https://doi.org/10.1080/17470919.2015.1034377
https://doi.org/10.3102/0034654316689328
https://doi.org/10.1080/13598139.2021.1985438
https://doi.org/10.1080/09751122.2016.11890521
https://doi.org/10.1080/1097198X.2018.1542262
https://doi.org/10.1080/02783193.2021.1967542
https://doi.org/10.1080/10511970.2020.1856247
https://doi.org/10.1080/10641734.2021.2010245
https://doi.org/10.1080/10494820.2020.1769683
https://doi.org/10.1080/10494820.2019.1664595
https://doi.org/10.1080/13598139.2017.1423043
https://doi.org/10.1080/15332276.2009.11673530
https://doi.org/10.1080/03075079.2010.512383
https://doi.org/10.1080/01587919.2020.1869525
https://doi.org/10.1177/01623532211001452
https://doi.org/10.1080/13598139.2017.1312295

	Designing a methodological system for the development and support of gifted and motivated students
	1. Introduction
	1.1. Literature review
	1.2. Problem statement

	2. Methods and resources
	2.1. Research design and sample
	2.2. Experiment
	2.3. Statistical processing and data analysis
	2.4. Limitations
	2.5. Ethical issues

	3. Results
	4. Discussion
	5. Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note

	References

