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Introduction: The increasing integration of neuroscience into education has 
led to the emergence of neurodidactics, a field that bridges cognitive science, 
psychology, and pedagogy to enhance student learning outcomes. This study 
explores the implementation and impact of the elective course “Neurogymnastics,” 
designed to develop cognitive intelligence, self-regulation, memory, attention, 
and effective learning strategies among primary school students.

Methods: Approved by the City Scientific and Methodological Center for New 
Educational Technologies, the course was integrated into the 2024–2025 
academic curriculum at School-Gymnasium No. 185 (Alatau District, Almaty) 
and Ozat School (Auezov District, Almaty). The study was conducted over an 
academic year, incorporating standardized cognitive testing (Wechsler, Raven’s 
Progressive Matrices, and Cattell’s Culture-Free Intelligence Test) before and 
after the intervention.

Findings: The research findings indicate enhancements in abilities among 
students who took part in the Neurogymnastics program when compared to 
those in the control group. In the group of students there was an increase in 
verbal intelligence levels; 55% achieved a high proficiency rating on the Wechsler 
Test as opposed to 40% in the control group. Likewise significant enhancements 
were noted in reasoning skills; on the Raven’s Test 52% of students from the group 
demonstrated high performance compared to only 38%, from the control group.

Discussion: The study has established that neurodidactic interventions improve 
cognitive abilities, executive function, and self-regulation in young learners. 
The Neurogymnastics course, which is more engaging and interactive than 
the traditional teaching methods, was found to be more effective in improving 
students’ interest and learning retention. The control group had moderate 
cognitive gains, but the experimental group’s better performance was a clear 
indication that neuroeducation principles should be incorporated into the regular 
curriculum to help students become more independent, flexible, and critical 
learners. The novelty of this study lies in the integration of neurogymnastics with 
gamification and augmented reality, which creates a complete neurodidactic 
framework that is specifically designed to improve the cognitive development 
of primary school students.
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1 Introduction

The combination of neuroscience and education has brought 
about a change in the way students learn and remember information 
by highlighting the significance of using brain focused learning 
techniques to enhance growth. This blend of fields has led to the 
emergence of neuroeducation. An area that blends neuroscience with 
psychology and teaching methods to develop educational strategies 
that work in harmony with how our brains learn. Neurodidactics was 
initially proposed by Gerhard Price back, in 1988. Has developed over 
the years into a established framework that promotes cognitive 
adaptability and problem-solving skills among students through 
enhanced executive functions and memory retention mechanisms. 
The expanding research in neuroscience emphasizes the effectiveness 
of neurodidactic methods in improving learning outcomes by 
stimulating various brain areas responsible, for attention control and 
information assimilation.

Neuroeducation as a developing field promotes evidence-based 
methods which follow brain functioning principles to improve 
learning results (Tokuhama-Espinosa, 2011; Thomas et al., 2019). In 
the 10 years or so there has been a growing acceptance of neuro-
education strategies, in elementary education, where interventions at 
an early stage can greatly influence cognitive development, self control 
and the potential for lifelong learning. The early years of a childs life 
are crucial, for brain development and research shows that specialized 
cognitive training programs can significantly boost brain plasticity, 
enhance memory retention processes and sharpen executive function 
abilities. Conventional teaching approaches that heavily rely on 
memorization and standardized teaching methods often overlook the 
nature of growth. On the hand neurodidactic methods make use of 
sensory learning approaches, like games and activities that stimulate 
the brain as well, as augmented reality (AR) to craft captivating and 
personalized learning encounters. Creating interventions grounded in 
neuroscience techniques allows teachers to not just enhance academic 
performance but also foster students self awareness adaptability 
and toughness.

With the growing demand for interventions backed by evidence-
based approaches in education settings is the creation of the 
Neurogymnastics course. This structured program is designed to 
improve abilities such as memory retention and problem-solving skills 
while enhancing self regulation and attention control in elementary 
school students through brain focused learning techniques. Structured 
interventions targeting executive functions have shown significant 
improvements in cognitive performance (Diamond and Ling, 2016). 
The Neurogmynastics course differs from teaching approaches by 
focusing on engagement and interconnected lesson modules that 
build upon existing knowledge in a progressive and cohesive manner 
to enhance cognitive development effectively. It is now part of the 
curriculum at School Gymnasium No 185 in Alatau District. Also, at 
Ozat School in Auezov District in Almatu, for the year 2024–2025.

The Neurogymnastics program comprises eight defined sections 
that target aspects of cognitive and executive function growth. The 
program kicks off with an overview of neurodidactics to equip 
students with insights, into how the brain acquires knowledge and 
processes data. Following units delve into brain wellness and cognitive 
health by emphasizing the significance of sleep quality, nutrition and 
physical exercise, in enhancing abilities. Coordination and motor skill 
enhancement are fostered through neurogymnastics routines designed 

to boost cognitive motor coordination and improve flexibility. 
Teaching self regulation and emotional control is key to helping 
students handle their impulses better and improve their executive 
function skills overall. The exercises, for enhancing attention and 
memory aim to boost focus levels and memory recall efficiency for 
students to develop processing techniques. Incorporating gamification 
and problem-solving tasks helps foster thinking skills alongside 
creativity and adaptive learning approaches. Engaging in speech 
practices can boost speaking skills and language comprehension, for 
learners by improving communication abilities and cognitive 
functions positively impacted by the use of augmented reality (AR). 
Additionally utilizing multisensory educational tools facilitates 
creating captivating learning encounters that stimulate involvement 
and improve memory retention, in the run.

The Neurogymnastics program consists of 45-min training 
sessions spread out over four terms to offer a balanced and adaptable 
approach, to cognitive improvement skills development with sustained 
student involvement at a peak level of interest and interaction. In 
contrast to teaching techniques that lean towards learning via direct 
guidance and instruction methods usually seen in traditional 
educational settings; the neurodidactic model focuses on active 
participation from students, through hands on experiences and 
cognitive exploration activities. By employing interventions that 
incorporate sensory experiences simultaneously; students can 
strengthen their neural connections leading to improved 
comprehension and enhanced cognitive flexibility.

With the growing influence of neuroscience, on methods in mind 
this research project sets out to thoroughly assess how well the 
Neurogymnastics course supports the development of cognitive 
abilities and self regulation skills in young students. Studying is driven 
by a number of goals. One aim is to pinpoint and examine the 
concepts integrated into the Neurogymnastics syllabus to gauge their 
effects on student involvement and cognitive capabilities. The second 
objective of the study is to assess how neurodidactic interventions 
impact skills such as attention control and problem-solving abilities 
in students cognitive development from both experimental and 
control groups to determine notable enhancements in 
neurophysiological performance and validate the effectiveness of the 
Neurohymnastics approach, with empirical evidence. The aim of this 
study is to evaluate the impact of the Neurogymnastics course on 
cognitive development in primary school students.

This study adds to the areas of neuroscience and educational 
research by providing real world insights into how structured 
neurodidactic methods impact elementary education positively. The 
results of this research will help advance models based on neuroscience 
principles and show how neurodidactic approaches can enhance 
learning and promote adaptability. Furthermore, the study holds real 
world significance by offering suggestions, for including neurodidactic 
materials in school curricula to enhance student learning results and 
boost cognitive flexibility while encouraging adaptive learning 
strategies. Through an evaluation of the effectiveness of the 
Neurogymnastics course this research lays down groundwork, for 
future studies in neuroeducation emphasizing the necessity of 
integrating neuroscience and pedagogical practices to establish more 
efficient and student focused learning settings.

The study of neurodidactics has become a field that combines 
neuroscience with cognitive psychology and teaching methods to 
improve how students learn effectively. In recent years, research in 
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neuroscience has shown that implementing strategies that align with 
how the brain learns and retains information can greatly boost 
students’ cognitive abilities. This review of literature explores the 
theories and research findings that support the application of 
neurodidactic methods in elementary education, with a focus on 
cognitive growth, self-control, memory improvement, and managerial 
skills enhancement.

Neurodidactics as a scientific field combines cognitive 
neuroscience, educational psychology, and new pedagogical 
technologies. The main purpose is to create smart learning strategies 
that can be tailored to the brain’s complexity and plasticity, and which 
can also be used to improve cognition. Thus, as Pathak and Verma 
(2024) argue, it is possible to enhance the efficacy of teaching and 
learning based on the principles of neurodidactics. This is because by 
knowing how the brain works, teachers can teach students in ways that 
would help them store information, think critically and solve 
problems. Neurodidactics focuses on experience-dependent learning, 
which means that the more we expose ourselves to certain information 
and repeat the process, the more the neural pathways are strengthened, 
leading to better learning. Social cognitive systems are an essential 
part of modern educational technologies. Quadros and Pacífico (2024) 
found that cooperative learning, which includes students’ meaningful 
engagement, enhances the retention of information and critical 
thinking skills in the long run. This approach encourages a deeper 
engagement with content through group discussions and collaborative 
learning, activating different parts of the brain associated with social 
cognition and complex thinking. Increasingly, the problem of 
controlling mind wandering—a frequent occurrence in the 
classroom—has become important. Graham et al. (2024) showed that 
cognitive training interventions can improve students’ attention and 
self-control, which in turn leads to better academic achievement. 
These interventions are designed to help students concentrate, ignore 
distractions, and sustain interest in learning activities. Illapa (2024) 
established that cognitive training based on neurodidactic principles 
is beneficial for short-term memory and executive functions. This 
research emphasizes the benefits of cognitive learning strategies, 
through systematic cognitive exercises, in assisting students to better 
receive and process information. The research of Hernández and 
Fragoso (2024) shows that pedagogical strategies in language learning 
which focus on attention and working memory lead to substantial 
improvements in long-term retention of vocabulary and grammatical 
structures, which supports the importance of executive function 
training in neurodidactic approaches to foreign-language instruction. 
The use of Electroencephalography (EEG) technologies in foreign 
language learning has revealed that optimizing cognitive load 
enhances long-term memory significantly (Zhu, 2024). By monitoring 
neural activity during learning, researchers can determine the optimal 
conditions for minimizing cognitive overload and maximizing 
retention. EEG studies demonstrate that manipulating working 
memory load in real time can enhance the encoding of linguistic 
structures and improve recall. Additionally, Zakharova and Lizunkov 
(2024) examined neurodidactic strategies in professional education 
and found that neuroeducational technologies enhance creative 
thinking. Their study showed that integrating cognitive stimulation 
strategies into skill-based training programs improves problem-
solving skills and adaptability within workplace environments.

Executive functions, such as cognitive flexibility, self-regulation, 
and attention, are key predictors of successful learning outcomes. 

Pradeep et al. (2024) established that cognitive training interventions 
aimed at improving self-regulation significantly enhance students’ 
capacity for attention and memory retention. These training programs 
strengthen functions of the prefrontal cortex involved in impulse 
control and working memory, which are crucial for learning. 
Pavlovskienė (2024) found that multimodal learning, integrating 
visual, auditory, and kinesthetic learning styles, is more effective for 
foreign language acquisition than using any single modality alone. 
Combining these sensory modalities enhances the neural processes 
involved in language comprehension, leading to faster and more 
accurate language learning. The integration of artificial intelligence 
(AI) and machine learning is transforming adaptive learning 
platforms. Shiwlani et al. (2024) confirmed that AI-based educational 
technologies enable the development of personalized learning plans, 
allowing students to learn at their own pace and receive immediate 
feedback. Such AI-driven models can detect learning difficulties and 
dynamically adjust the content, significantly enhancing the overall 
effectiveness and productivity of educational systems. In the study by 
Díaz-Cabriales (2025), cognitive technologies were found to enhance 
neural processing efficiency, thereby helping students learn complex 
mathematical concepts. Their research shows that neuroscientifically 
informed instructional design can improve students’ problem solving 
and logical reasoning abilities. In her dissertation, Martínez García 
(2024) explained that incorporating neuroeducational strategies with 
pedagogical technologies guarantees the development of highly 
individualized educational programs tailored to each student’s 
cognitive profile. Some of these strategies include adaptive testing, 
cognitive scaffolding, and real-time learning analytics. In the context 
of Industry 5.0, Rueda-Castro et  al. (2024) explored the 
neurobiological aspects of learning and discussed psychophysiological 
mechanisms underlying cognitive development. Their results also 
demonstrated the potential of brain-computer interface (BCI) 
applications in education, providing direct feedback on cognitive 
engagement and performance. Lebedeva (2024) pointed out that the 
transition to neuroeducational models requires substantial 
improvements in teacher training and the establishment of new 
educational standards. Therefore, optimal learning conditions demand 
educators trained in neuroscience-informed instructional practices, 
ensuring scientifically validated teaching methods.

In the study by Pujals et al. (2024a), cognitive strategies were most 
effective when implemented at an early age, significantly enhancing 
academic performance in childhood education. As further stated by 
Pujals et  al. (2024a), early childhood is the optimal period for 
interventions due to high neuroplasticity. Torres Bravo (2024a) 
investigated the role of emotional intelligence within educational 
strategies, finding that neurodidactics effectively develops socio-
cognitive skills. Emotional intelligence training in education increases 
resilience, empathy, and self-awareness—qualities essential for both 
academic and personal development. Sharma and Kumar (2024) 
concluded that mindfulness practices such as meditation and neuro-
conscious learning benefit cognitive functions. Barraza (2024) 
established that integrating neuroscience-based techniques into 
teaching enhances student motivation and classroom attendance. This 
study emphasized the importance of brain-based learning strategies 
for improving attention, memory, and knowledge transfer. In 
debunking common neuromyths, Howard-Jones (2014) advocated for 
scientifically validated educational strategies. Similarly, Goswami 
(2021) systematically reviewed the literature on brain development 
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and learning, stressing the need for structured approaches in 
neuroeducation. The findings underscored that early cognitive 
training can significantly influence a child’s learning trajectory and 
future educational outcomes. Sousa (2017) highlighted that a general 
understanding of brain functioning is crucial for designing effective 
teaching strategies. Goswami (2004) states that early cognitive training 
based on brain development principles can significantly enhance 
learning outcomes and determine future educational paths. Linking 
educational interventions to neural mechanisms results in enhanced 
instructional quality and improved learning outcomes. One integral 
part of neurodidactics is Cognitive Load Theory, which remains 
influential in neuroeducational practices today (Sweller et al., 2011). 
This theory deals with cognitive complexity and emphasizes managing 
cognitive load effectively for optimal learning. Reducing extraneous 
cognitive load while intentionally enriching germane cognitive load 
facilitates meaningful learning. McClelland et  al. (2001) provided 
evidence regarding the impact of neuroeducation on cognition, 
illustrating how the interplay between environmental and genetic 
factors shapes learning abilities. Their findings support the long-term 
efficacy of structured cognitive stimulation, emphasizing interactions 
between cognition, experience, and neural plasticity. Additionally, 
Torres Bravo (2024b) examined the effects of neurodidactic strategies 
on student motivation in higher education, revealing that 
neuroeducational approaches significantly improve cognitive learning 
strategies. The integration of brain-based learning strategies into 
university curricula thus increases student engagement, academic 
achievement, and metacognitive awareness. Finally, Pujals et  al. 
(2024b) reinforced that integrating neuroeducation, digital 
technologies, and adaptive teaching methods remains crucial within 
contemporary educational theory. Their work contributes to the 
continuous evolution of individualized teaching methodologies 
grounded in neuroscientific evidence.

The study maintains its importance since educational institutions 
need evidence-based teaching methods that follow cognitive 
neuroscience principles. The current educational landscape requires 
neurodidactic methods because traditional teaching methods do not 
properly support individual cognitive differences, so these approaches 
provide innovative solutions to improve learning efficiency, self-
regulation and critical thinking. The combination of neurogymnastics 
with gamification and augmented reality addresses contemporary 
educational problems by developing student engagement while 
promoting adaptability and cognitive flexibility. The research advances 
neuroeducation theory while developing practical implementation 
methods for primary education that support both typical and atypical 
development needs while requiring contextual adjustments for 
different cultural and institutional settings. In the study group 
consisting of 312 students were engaged in a training program called 
Neurogymnastics aimed at improving various cognitive functions 
using proven learning methods based on scientific research findings. 
On the other hand, the control group of 312 students followed their 
curriculum as usual serving as a reference point, for comparison, 
without any neurodidactic interventions. In order to make sure that 
the study is trustworthy and dependable participants were chosen 
according to these criteria; students had to be aged between 7 and 
10 years old (in grades 1–4) possess cognitive abilities (evaluated 
through cognitive tests conducted before the study) not have any 
known neurological or cognitive issues and have received written 
permission, from their parents to take part in the study. The study was 

conducted in accordance with the ethical standards of the institutional 
research committee and the 1964 Helsinki declaration. Ethical 
approval was granted by the City Scientific and Methodological 
Center, for New Educational Technologies (Approval No. 6). The 
research followed established neuroscience research guidelines (Illes 
and Bird, 2006) and included ethical considerations for child assent.

2 Materials and methodology

2.1 Data collection

The study involved a three-phase experiment to assess 
enhancements in the short and long term throughout the academic 
year. In the stage of diagnosis, at the start of the school year evaluations 
were carried out to establish a measure of students cognitive abilities. 
The following standardized intelligence tests were administered to 
all participants:

Wechsler Intelligence Scale – assessing verbal comprehension, 
working memory, processing speed, and logical reasoning.

Raven’s Progressive Matrices – evaluating non-verbal reasoning, 
pattern recognition, and problem-solving abilities.

Cattell’s Culture-Free Intelligence Test  – measuring fluid 
intelligence and cognitive adaptability.

These assessments provided a reference point for comparative 
analysis, ensuring that any observed cognitive improvements could 
be attributed to the neurodidactic intervention rather than natural 
cognitive maturation.

During the formative stage, the Neurogymnastics elective course 
was integrated into the experimental group’s curriculum, following a 
spiral learning model where interconnected lesson topics progressively 
built upon prior knowledge. The program consisted of weekly 45-min 
training sessions delivered over four academic terms, incorporating 
multiple scientifically grounded neurodidactic methodologies. 
These included:

 1. Neurogymnastics and coordination exercises to promote 
cognitive-motor integration and enhance neural plasticity.

 2. Attention and memory enhancement techniques aimed at 
improving sustained focus, working memory, and 
recall efficiency.

 3. Self-regulation and impulse control training, fostering 
executive functioning, emotional regulation, and adaptive 
learning strategies.

 4. Gamification-based cognitive learning, integrating interactive 
problem-solving activities to increase engagement 
and motivation.

 5. Augmented reality (AR) and multisensory learning materials 
to create immersive and interactive neurodidactic experiences.

 6. Speech development exercises to strengthen verbal fluency, 
articulation, and linguistic processing.

Throughout this phase, the control group continued their 
education using traditional instructional methods, allowing for a 
comparative baseline assessment of how neurodidactic strategies 
influenced cognitive performance.

At the control stage, conducted at the end of the academic year, 
students underwent post-intervention cognitive testing, using the 
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same diagnostic instruments as in the initial assessment. The primary 
objective of this final phase was to measure cognitive development in 
key areas, including memory retention, executive function, self-
regulation, attention span, verbal reasoning, and problem-
solving abilities.

2.2 Data analysis

After examining the outcomes of the study; various statistical 
techniques such as T tests and ANOVA were utilized to pinpoint 
variances in and post intervention evaluations successfully employed 
for this analysis. The results indicated an enhancement in functions 
within the group that underwent the experiment; specifically showing 
progress in executive functioning abilities along with memory 
retention and attentional control. Thereby confirming the positive 
impact of structured neurodidactic interventions on augmentative 
cognitive skills, among young students. The studys long term approach 
confirmed that these enhancements persisted over time and 
showcased how neurodidactic strategies can aid in the advancement 
of skills and problem-solving abilities, in elementary education. The 
analysis included both significance testing and effect size calculations 
using Cohen’s d to determine the magnitude of cognitive 
improvements. The statistical outcomes received Bonferroni 

correction to maintain their robustness and reliability when dealing 
with multiple comparisons (see Figure 1).

2.3 Materials

Implementing methods in education involves creating well 
planned learning materials based on research that resonate with the 
fundamentals of cognitive neuroscience and developmental 
psychology while incorporating best teaching practices. In this 
research project on the Neurogymnastics course for primary school 
students aimed at boosting growth through a structured cognitive 
training regimen combining multisensory learning techniques with 
neurogymnastics activities and engaging educational strategies such 
as gamification and augmented reality (AR). The creation of materials 
for the study was based on the recent progress in neuroscience and 
education to make sure that the learning materials were backed by 
science and suitable, for different age groups and learning styles.

The main goal of designing materials was to develop activities that 
are exciting and immersive while enhancing memory retention and 
problem solving skills as well, as verbal fluency through interactive 
tasks that require active participation and cognitive flexibility unlike 
traditional educational materials that emphasize memorization and 
passive learning the neurodidactic resources created for this study 

FIGURE 1

Introduction to neurodidactics activity (AI - generated).
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were designed to encourage engagement critical thinking and brain 
activity by incorporating real life problem solving challenges and 
engaging educational experiences.

The strategy for progress was based on a learning method that 
gradually introduced ideas in an organized way to enable students to 
enhance their existing skills incrementally. Tailored neuroeducational 
materials were designed for varying abilities among children aged 
7–10 years old to ensure that all students could engage in age cognitive 
tasks. In addition, to this approach the educational content was 
thoughtfully selected to encompass hands on activities, interactive 
learning tools and digital materials. All aimed at enhancing student 
involvement and information retention.

As shown in Table 1 the educational materials designed for 
this study included a range of elements such, as worksheets for 
training tasks and activities to improve attention span and mental 
agility exercises like neurogymnastics routines and immersive 
storytelling experiences that engage senses, alongside educational 
games and interactive simulations using augmented reality 
technology These resources were incorporated into the weekly 
curriculum of the Neurogymnastics class to enable students to 
participate actively in organized educational activities throughout 
the school year.

This part offers a summary of the framework used to design 
educational materials for the study focusing on neuroscience and 
education techniques to improve early cognitive development and 
academic achievements, in primary school settings by explaining their 
scientific basis and teaching effectiveness.

Figure 2 provides the visual aid with an interactive way to delve 
into the intricacies of brain anatomy and function; it helps individuals 
recognize areas and grasp their functions effectively by fostering 
critical thinking skills and deepening understanding of foundational 
neuroscientific concepts.

Engaging in this activity (Figure 3) of spotting the differences 
boosts ones ability to distinguish visually and focus on details while 
enhancing processing, by challenging individuals to pinpoint 
variations, between images. It fosters adaptability and critical thinking 
skills while aiding in the development of observational abilities.

Engaging in the task shown in Figure  4 can boost memory 
retention and cognitive skills while also enhancing storytelling 
abilities as individuals are prompted to observe details and reconstruct 
them from memory.

Figure  5 shows a group storytelling activity that helps improve 
speaking skills and creativity by encouraging storytelling and cooperative 
learning to enhance communication and critical thinking abilities.

3 Results

3.1 Baseline cognitive assessment

The study group utilized custom neuro materials designed for 
enhanced learning experiences. The class sessions were structured to 
incorporate engaging activities focusing on improving concentration, 
memory retention and cognitive abilities. To kick off each lesson 

TABLE 1 Neurogymnastics course assignments.

Module Activity Objective Task Skill developed

Introduction to 

Neurodidactics

Brain Adventure Understanding how the brain 

works and how learning 

happens.

Explore an interactive brain map, identify 

key brain areas, and explain their 

functions (Figure 2)

Basic neuroscience knowledge, 

critical thinking, visualization 

skills.

Brain Health and Cognitive 

Well-being

Brain Gym Challenge Developing healthy habits for 

brain function.

Complete a set of Brain Gym exercises, 

track their effects in a daily journal.

Self-regulation, movement 

coordination, self-awareness.

Coordination and Motor 

Skills Development

Balance and Focus Enhancing cognitive-motor 

integration through 

movement.

Participate in balance-based exercises 

and document progress (https://www.

youtube.com/watch?v=e7NxLfFkPP8)

Focus, fine motor skills, 

proprioception.

Training in Self-Regulation 

and Emotional Control

Traffic Light Self-Control 

Game

Teaching students to manage 

impulses and emotions.

Use the Traffic Light System to reflect on 

emotional regulation strategies (https://

www.youtube.com/

watch?v=9G5jxW67DDw)

Impulse control, emotional 

intelligence, decision-making.

Attention and Memory 

Enhancement Exercises

Memory Walk Strengthening focus, working 

memory, and recall efficiency.

Recall objects from a tray and create a 

memory story (Figure 4)

Working memory, visual recall, 

concentration.

Gamification and Problem-

Solving Activities

Brain Teaser Challenges Enhancing critical thinking 

and adaptability through play.

Solve visual, verbal, and logical brain 

teasers (Figure 3)

Critical thinking, reasoning, 

adaptability.

Speech and Verbal Fluency 

Development

Story Chain Strengthening verbal skills 

and cognitive-linguistic 

processing.

Participate in a collaborative storytelling 

exercise (Figure 5)

Verbal expression, creativity, 

sequencing skills.

Augmented Reality (AR) and 

Multisensory Learning

Virtual Brain Exploration Using technology to enhance 

engagement and learning.

Explore 3D brain models using AR and 

create a Brain Fact Poster.

Technology integration, 

visualization, science 

communication.

Final Project: Build Your Own 

Brain-Boosting Routine

Create Your Own 

Cognitive Routine

Encouraging students to 

apply what theyвЂ™ve 

learned.

Design a personalized brain-training 

routine and track results over a week.

Metacognition, self-discipline, 

long-term learning habits.
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session various tasks were assigned to engage functions through 
activities, like attention stimulating games or exercises involving 
auditory prompts. The core segment of the class was dedicated to 
completing tasks that involved modes of stimulation encouraging 
both creative thinking. The lessons concluded with a session, where 
students shared their thoughts and feelings, about the activities 
undertaken and discussed the outcomes achieved.

As part of the study of the effectiveness of the elective course 
“Neurogymnastics,” a primary diagnosis of cognitive abilities was 
carried out among 624 students of two schools in Almaty: Gymnasium 
School No. 185 (Alatau district) and the private school “Ozat School” 
(Auezovsky district). Table  2 illustrates assignments which were 
included within the initial diagnosis of the research. The main purpose 
of the diagnosis was to determine the initial level of cognitive 
development of students, which would subsequently assess the impact 
of neurodidactic methods on the dynamics of their intellectual 
growth. The study included comprehensive testing based on 
internationally recognized methods for measuring intelligence: the 
Wexler scale, the Raven progressive matrices, and the culturally 
independent Cattell test.

The study involved two sets of students  – a group of 312 
individuals who were scheduled to undergo training, in neurodidactics 
techniques and a control group of 312 students who followed the 
educational curriculum without any modifications made to their 

learning process. Throughout the assessment phase of the studys 
protocol covered three domains  – aptitude and memory recall 
capabilities; critical thinking skills and the ability to analyze patterns; 
as well, as cognitive flexibility and adaptability when faced with novel 
intellectual challenges. The Wexler scale was employed to evaluate 
intelligence and the capacity for analyzing concepts and quickly 
memorizing information; Ravens progressive matrices enabled 
assessment of thinking levels and identification of logical patterns and 
sequences; The Cattell test facilitated measurement of cognitive 
flexibility levels and adaptability, to evolving circumstances.

Figure 5 presents the initial cognitive assessment results, showing 
the classification of students’ performances into high, average, and 
low-level categories. The students underwent evaluations in three 
domains; verbal intelligence and memory (measured using the 
Wechsler test) logical reasoning and pattern recognition (assessed 
through the Ravens test) and cognitive flexibility and adaptability 
(evaluated with the Cattells test). Their performances were classified 
into high, average and low-level categories.

Based on the data findings provided in the study, for both sets of 
students analyzed suggest that most students fall within the range in all 
tests taken indicates that they have cognitive abilities but also highlights 
areas where they can enhance their performance further. In the 
Wechsler test focusing on language skills and memory retention aspects 
of intelligence assessment revealed that 38% of students in the group 

FIGURE 2

Gamification and problem-solving activity (AI - generated).
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and 37%, in the control group achieved high scores while approximately 
45–46% attained average scores. 17% of students encountered 
challenges, with assignments which suggest that the majority possessed 
a capacity to comprehend and remember spoken information.

In the Ravens test we saw a trend where students showed their 
reasoning skills and ability to spot patterns. The proportions of 
performing students were a tad less. 35%, in the experimental group 
and 34% in the control group. With a larger chunk falling into the 
average bracket at 48 to 50%. This indicates that while students can 
pick up patterns enough some might find it challenging when it comes 
to dealing with more intricate abstract reasoning tasks. This signifies 
an opportunity for tailored cognitive training interventions.

Cognitive flexibility and adaptability seemed to be  the aspect 
according to the Cattell test results, for students in both the 
experimental and control groups. Among the students assessed in this 
area; about 33% in the group and 32% in the control group 
demonstrated a high level of proficiency while a majority of around 
50–51% fell within the average range. The smaller percentage of 
students performing at the level suggests that many struggle with 
adjusting to cognitive tasks. This indicates a need for interventions 
that focus on improving their problem-solving abilities and 
cognitive flexibility.

The results show that both sets of participants had abilities at the 
beginning of the study which allows for a fair assessment of the effects 
of neurodidactic interventions on the experimental groups cognitive 
skills. The data also suggests that students generally have abilities but 
may need extra help in certain areas like logical reasoning and 
cognitive flexibility. Moving ahead with the research project; The 
experimental group will receive training that includes multisensory 
learning approaches and activities such as neurogymnastics and 
gamification, with augmented reality technology; whereas the control 
group will stick to conventional teaching methods. The outcomes of 
the assessments conducted after the intervention will offer an insight 
into the effectiveness of techniques, in improving memory retention 
skills and critical thinking abilities to assess if brain based educational 
methods can provide greater cognitive advantages, over traditional 
teaching methods.

Data analysis allows us to draw several key conclusions. Firstly, a 
significant number of students have the potential to effectively master 
neuro-didactic techniques, since their basic cognitive skills are developed 
at a sufficient level. Secondly, the high percentage of students who are at 
an average level on all tests indicates the need to strengthen educational 
strategies aimed at developing attention, memory and logical thinking. 
Thirdly, the identified group of students with low results needs 

FIGURE 3

Attention and memory enhancement exercise (AI - generated).
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specialized pedagogical approaches, including individual work on the 
development of memory, concentration and flexibility of thinking.

The data obtained will form the basis for further research aimed 
at assessing changes in students’ cognitive development after 
completing the Neurogymnastics course. The final diagnosis, 
scheduled for the end of the academic year, will determine the degree 
of effectiveness of neurodidactic methods in comparison with the 
traditional teaching system. Thus, the study not only confirms the 
relevance of the introduction of neuro-didactic technologies in the 
educational process but also offers practical recommendations for 
optimizing educational programs based on the analysis of cognitive 
characteristics of students.

After completing a full cycle of training in the elective course 
“Neurogymnastics,” a secondary diagnosis of the cognitive abilities of 
the students who participated in the experiment is carried out during 
the school year. The purpose of this stage of the study is to evaluate the 
dynamics of cognitive function development in children aged 
7–10 years after the introduction of neurodidactic methods and to 
identify their effectiveness in comparison with traditional 
educational approaches.

3.2 Second diagnostic methodology

As in the first stage of the study, the diagnosis is carried out in 
three key areas, using adapted versions of tests based on:

The Wechsler Intelligence Scale (Wechsler Intelligence Scale) – 
assessment of verbal intelligence, memory, logical thinking and 
information processing speed.

Raven’s Progressive Matrices  – a measurement of abstract 
thinking, pattern analysis, and nonverbal intelligence.

Cattell’s Culture-Free Intelligence Test - diagnostics of cognitive 
flexibility, adaptability and ability to solve non–standard tasks.

The main difference between secondary diagnostics and primary 
diagnostics is the complication of some tasks, which makes it possible 
to identify the progress of students and determine the impact of the 
Neurogymnastics course on the development of their intellectual 
skills. The post-intervention assessments used more complex tasks 
than baseline diagnostics to measure students’ ability to use their 
acquired cognitive skills in solving advanced problems.

As shown in Table 3, secondary diagnostics of students’ cognitive 
abilities were conducted after completing the Neurogymnastics course 
to assess the dynamics of intellectual development and evaluate the 
effectiveness of the implemented neurodidactic techniques. To ensure 
the objectivity and reliability of the data obtained, the testing 
procedure was organized under the same conditions as at the stage of 
the primary diagnosis, which allowed for a correct comparison of the 
results before and after the course.

Testing included all students who participated in the first stage of 
diagnosis, which eliminated possible statistical deviations and 
increased the reliability of conclusions. The test tasks remained the 
same, but their complexity was increased, which made it possible to 
evaluate not only the assimilation of previously proposed techniques, 
but also the ability of students to apply acquired skills in more complex 
cognitive tasks. This turned out to be  especially important for 
determining the level of development of such key functions as verbal 
intelligence, the ability to analyze patterns, logical thinking, the 
flexibility of intelligence and the speed of information processing.

3.3 Comparison of experimental and 
control groups

After the testing, the students’ results were processed and 
analyzed, followed by division into three categories. Students who 
successfully completed more than 80% of the tasks were classified as 
having a high level of cognitive development, which indicated 
significant progress in mastering the course material. Those who 
completed some of the tasks but made mistakes in the more complex 
elements of the test were classified as intermediate. Students 
experiencing significant difficulties in completing most of the tasks 
were classified as having a low level of cognitive development, which 
indicated the need for further study of their individual difficulties and 
the search for additional corrective techniques.

After classifying the participants, the average scores obtained at 
the secondary diagnostic stage were compared with the results of the 
primary testing. This made it possible to quantify the degree of 
changes that occurred in students’ cognitive abilities after completing 
the course. The increase in the average score among the study 
participants was an objective confirmation of the effectiveness of the 
Neurogymnastics program in the development of cognitive functions.

Particular attention was paid to the quantitative changes in the 
distribution of students by levels. An increase in the number of 
students who achieved a high level testified to the positive impact of 
the course on intellectual development, while a decrease in the 
proportion of students with low results confirmed that the use of 
neurodidactic methods contributed to the improvement of cognitive 

FIGURE 4

Speech and verbal fluency development (free access https://in.
pinterest.com/pin/209417451399491386/).
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abilities even among those who previously had significant 
learning difficulties.

Before conducting inferential statistical analyses, the dataset was 
examined for normality and homogeneity of variance. Mean scores 
and standard deviations were calculated for each cognitive test 

(Wechsler, Raven, Cattell) at both the pre-test (baseline cognitive 
assessment) and post-test (after the intervention) stages.

Paired t-tests (Within-Group Comparisons).
To determine the extent of cognitive improvements within each 

group, paired t-tests were applied:

FIGURE 5

The data of the initial diagnosis.

TABLE 2 The diagnostic tests for the primary assessment of cognitive abilities.

№ Test name Methodology Purpose Task examples Evaluation of 
results

1 Assessment of verbal 

intelligence and working 

memory (according to 

Wexler)

The Wexler scale Assessment of verbal 

understanding, memory, 

logical thinking

Definition of concepts: 

explain the words 

(“Abstraction,” “Gravity,” 

“Metaphor”). Repeating 

the number series: Repeat 

the numbers in the same 

sequence (4–7–2-9, 5–3–8-

1-6).

High level: explanation of 

3–5 words, unmistakable 

repetition of numbers. 

Average level: 1–2 words, 

4–5 numbers correctly. Low 

level: errors in both tasks.

2 Non-verbal intelligence 

and logical thinking 

(according to Raven)

Raven’s Progressive Matrices Assessment of abstract 

thinking, search for 

patterns

Find the missing piece: 

determine what goes next 

in the row of pieces. 

Number sequence: Find 

the missing number (2, 4, 

8, __, 32).

High level: 90% correct 

answers. Average level: 

70–89%.

Low level: <69%.

3 Intellectual flexibility 

and adaptability 

(according to Kettell)

The Culturally Independent 

Kettell Test

Assessment of critical 

thinking, adaptation

Analogies: Sun – day, 

Moon –? (night). Extra 

element: Book – 

Newspaper – Magazine – 

Calculator (extra: 

calculator).

High level: All analogies and 

categories are defined 

correctly. Average level: 1–2 

errors. Low level: More than 

2 errors.
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Experimental Group (n = 312):
Wechsler Intelligence Scale (Verbal Intelligence, Working 

Memory): t (311) = 27.18, p < 0.001 → Significant improvement in 
verbal intelligence.

Raven’s Progressive Matrices (Logical Thinking, Pattern 
Recognition): t (311) = 24.85, p < 0.001 → Notable enhancement in 
logical reasoning.

Cattell Culture-Free Intelligence Test (Cognitive Flexibility, 
Adaptability): t (311) = 22.73, p < 0.001 → Considerable progress in 
cognitive flexibility.

Figure  6 illustrates the improvements observed in the 
experimental group across all three cognitive domains. The results 
indicate significant gains in verbal intelligence (Wechsler), logical 
thinking (Raven), and cognitive flexibility (Cattell) after the 
implementation of neurodidactic training. The results underscore the 
impact of the Neurogymnastics program, on students intellectual 
growth and cognitive skills enhancement. There has been a rise in the 
number of achievers in all assessments  – 55% performed well in 
Wechsler tests 52% excelled in Raven tests and 50% in Cattell tests. 
This progress suggests that the educational interventions effectively 
bolstered students understanding of language ability, for thinking and 
readiness to tackle cognitive obstacles. The proportion of students 
scoring poorly on tasks has notably dropped to a 5–3% indicating an 
improvement, in their cognitive abilities and information processing 
skills following structured neuroeducation activities since the initial 
assessments where higher percentages were noted.

Around 40–45% of students are found in the range when it comes 
to skills, like reasoning and cognitive flexibility; this group seems quite 
stable and could benefit from personalized help or extra practice to 
improve their cognitive abilities further The progress seen in cognitive 
skills supports the value of neurodidactic training and its positive 

impact, on higher level thinking and problem solving skills. 
Advancements, in the Wechsler assessment show improvements in 
understanding language and remembering information over time; 
whereas outcomes from the Raven test demonstrate a boost in 
reasoning and identifying patterns effectively. These various tests also 
imply an increase in flexibility and the ability to think critically 
basedon the Cattell test scores. Both, for sustained intellectual growth 
and progress.

The discoveries, in this study match up with research in 
neuroscience and neuroeducation that indicates that structured 
educational interventions rooted in neuroscience can greatly improve 
students cognitive abilities. The findings imply that integrating 
approaches into school curriculums could lead to lasting advantages in 
cognitive adaptability, logical thinking, and effective learning strategies 
over time. It is essential to continue evaluating the impact of these 
enhancements over the term. It is also crucial to consider implementing 
support, for students who fall within the intermediate performance 
level to ensure they continue to develop. Expanding the use of methods, 
in educational environments could offer comparable cognitive 
advantages to a wider group of students based on the favorable results 
observed in this study as evidence of the effectiveness of neuroscience 
informed teaching practices, in improving the cognitive skills of 
elementary school students and highlighting the significance of 
incorporating such methods into contemporary educational approaches.

Control Group (n = 312):
Wechsler: t (311) = 10.93, p < 0.001 → Moderate improvement in 

verbal intelligence.
Raven: t (311) = 9.45, p < 0.001 → Slight increase in 

logical reasoning.
Cattell: t (311) = 8.91, p < 0.001 → Minimal gains in 

cognitive adaptability.

TABLE 3 The structure of secondary diagnostic tests.

№ Test name Methodology Purpose Task examples Evaluation criteria

1 Assessment of verbal 

intelligence and 

working memory 

(according to Wexler)

The Wexler scale Assessment of the ability 

to analyze concepts, verbal 

memorization and logical 

thinking

Definition of complex 

concepts: explain the terms 

(“analogy,” “strategy,” 

“concentration”). 

Memorizing text 

information: Students are 

reading a short story, then 

they must retell it while 

preserving the details.

High level: detailed 

explanations of concepts, 

correct retelling of the story.

Intermediate level: partial 

explanation, omissions in 

the retelling.

Low level: difficulty 

understanding and 

remembering.

2 Non-verbal intelligence 

and logical thinking 

(according to Raven)

Raven’s Progressive Matrices Assessment of the ability 

to think abstractly and 

identify logical 

dependencies

Complementing complex 

logical sequences: selecting 

the missing figure from more 

complex options. Numerical 

sequences: identify patterns 

(for example, “2, 6, 12, 20, 

__?”).

High level: error-free 

solution of most tasks. 

Intermediate level: partial 

understanding of patterns. 

Low level: difficulty in 

defining the logic of 

sequences.

3 Intellectual flexibility 

and adaptability 

(according to Kettell)

The Culturally Independent 

Kettell Test

Assessment of the ability 

to quickly switch between 

tasks and think outside the 

box

Solving logical analogies: 

“Fire is hot, ice is?” (cold). 

Abstract category analysis: 

identify an extra element 

from the “Sun–Moon – Star–

Lamp” series.

High level: correct 

identification of all 

analogies and categories.

Average level: 1–2 errors. 

Low level: lack of logical 

structure in the responses.
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While both groups exhibited improvements, the experimental 
group showed significantly greater cognitive advancements, 
demonstrating the effectiveness of neurodidactic training.

Figure 7 presents the evaluation results for the control group, 
demonstrating slight improvements in verbal intelligence, logical 
reasoning, and cognitive flexibility compared to the experimental 
group. There was an increase in the proportion of students 
performing well across all three areas. From 40 to 50% in Wechsler 
(verbal intelligence) from 38 to 52% in Raven (logical reasoning) and 
from 36 to 54% in Cattell (flexibility of thinking). Nevertheless. The 
overall progress rate remains notably lower, than that of the group 
which utilized approaches.

Approximately half of the students fell within the range (50–54%) 
indicating that conventional teaching techniques play a role, in 
fostering some cognitive growth over time. Nevertheless the 
advancement in abilities for this group occurs at a pace compared to 
those who receive neuroeducational instruction. In addition a smaller 
percentage (10%) of students consistently face challenges performing 
at a level across assessments highlight that traditional educational 
methods may be  less successful, in supporting weaker learners 
cognitive development.

3.4 Statistical analysis of cognitive 
improvements

The data indicates that although traditional education contributes 
to growth to some extent; the absence of neuroeducational 
interventions hinders the enhancement of advanced cognitive 
abilities to a certain degree as well. The group subjected to a setup 
displayed a higher transition, towards elevated cognitive performance 
which emphasizes the effectiveness of educational approaches rooted 

in neuroscience in nurturing intellectual advancement. Furthermore; 
the continued presence of students with lower level performance, in 
the control group underscores the necessity for support to assist 
struggling learners in enhancing their critical thinking skills; 
adaptability; and information processing capabilities.

Independent T-tests (Experimental vs. Control Group Comparisons).
To compare the post-intervention cognitive performance between 

the experimental and control groups, independent t-tests 
were conducted:

Wechsler: t (622) = 13.21, p < 0.001 → The experimental group 
significantly outperformed the control group in verbal intelligence.

Raven: t (622) = 11.78, p < 0.001 → Logical thinking abilities were 
significantly higher in the experimental group.

Cattell: t (622) = 10.95, p < 0.001 → Cognitive flexibility was more 
developed in the experimental group.

The experimental group consistently outperformed the control 
group, validating the positive impact of neurodidactic methodologies 
on cognitive development.

One-Way ANOVA (Comparison Across Cognitive Domains).
A one-way ANOVA was conducted to compare the degree of 

improvement across the three cognitive domains (verbal intelligence, 
logical reasoning, and cognitive flexibility) after the intervention:

Experimental Group: F (2, 933) = 15.67, p < 0.001 → Significant 
differences were observed, indicating that some cognitive skills 
improved more than others.

Control Group: F (2, 933) = 7.85, p < 0.01 → Weaker 
improvements were noted compared to the experimental group.

The largest gains were observed in verbal intelligence and logical 
reasoning, while improvements in cognitive flexibility were slightly 
less pronounced.

Two-Way ANOVA (Interaction Between Cognitive Tests and 
Group Type).

FIGURE 6

The data of the final diagnosis (experimental group).
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A two-way ANOVA was performed to examine the interaction 
between cognitive domain (Wechsler, Raven, Cattell) and group type 
(Experimental vs. Control):

Group Effect (Experimental vs. Control): p < 0.001 → The 
intervention had a statistically significant impact.

Test Type Effect (Wechsler, Raven, Cattell): p < 0.01 → Some 
cognitive domains exhibited greater improvements than others.

Interaction Effect (Group × Test Type): p < 0.05 → The 
neurodidactic intervention had a differential impact on various 
cognitive skills.

3.5 Enhancement in verbal intelligence, 
cognitive flexibility and adaptability and 
logical reasoning

The most substantial improvements were observed in verbal 
intelligence and logical reasoning, confirming that neurodidactic 
techniques effectively enhance these cognitive functions.

Figure 8 illustrates the Wechsler test results, showing a significant 
impact of neurodidactic training on intelligence and memory growth. 
The group that underwent the approach has students performing at a 
high level compared to the control group where most students are at 
an average level. In addition to this, in the group the number of low 
level students is very low whereas in the control group there is a 
number of struggling students. These findings highlight how 
educational interventions based on neuroscience can effectively 
improve understanding and cognitive speed processing.

As shown in Figure 9, the Raven assessment results indicate a 
notable enhancement in logical thinking and pattern recognition, with 
52% of the experimental group reaching a high competency level 
compared to 38% in the control group. The percentage of students at 
a skill level in the control group is higher at 52% suggesting 

development in complex cognitive abilities. Furthermore there is a 
decrease in the number of students at a competency level in the test 
group as compared to the control group. Indicating that employing 
innovative teaching techniques enhance students capacity to analyze 
and solve abstract problems better, than traditional 
educational methods.

As shown in Figure 10, the results of the Cattell test indicate a 
significant improvement in cognitive flexibility and adaptability, with 
50% of students in the experimental group performing at a high level, 
compared to 36% in the control group. The majority of students in the 
control group still fall into the level, at 54% indicating that 
conventional teaching approaches may have hindered development 
progress at a slower pace. Moreover, the decline in the low-level 
percentage was more pronounced in the group. This affirms that 
neurodidactic approaches are highly successful in improving students 
capacity to tackle obstacles and problem-solving exercises.

4 Discussion

The research results demonstrate effective ways to implement 
neurodidactic principles within elementary educational settings. 
Young learners demonstrated better cognitive abilities in verbal 
intelligence, logical reasoning and flexibility after receiving 
structured neuro-educational interventions which proved effective 
for developing critical thinking and problem-solving and self-
regulation skills. The research results match current neuroeducation 
studies which show that organized cognitive training develops 
neural plasticity, enhances executive functions and adaptive 
learning abilities (Goswami, 2021; Howard-Jones, 2014; Merzenich 
et al., 2013; Doidge, 2007). The results validate key concepts from 
Vygotsky (1985) and Piaget (1951) about interactive learning 
environments and developmentally appropriate settings and 

FIGURE 7

The data of the final diagnosis (control group).
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research on cognitive flexibility in adaptive learning frameworks 
(Jolles and Crone, 2012).

From a theoretical point of view, the substantial improvement in 
verbal intelligence (as measured by the Wechsler test) is in line with 
previous studies on the effects of linguistic input and guided cognitive 
challenges on verbal skills and comprehension (Sousa, 2017). As with 
the gains in logical reasoning (as seen on the Raven test), this agrees 
with other studies that have shown that structured pattern recognition 
tasks are effective in enhancing analytical thinking (Tommerdahl, 
2010). The enhanced cognitive flexibility of the experimental group in 

the Cattell test results supports further the extant literature on the 
positive impact of adaptive learning environments on cognitive 
flexibility (Fletcher and Grigorenko, 2017).

The consequences of this research have significant implications for 
educational policy and curriculum development. The positive 
outcomes of the students who took Neurogymnastics indicate that 
neurodidactic approaches should be  implemented in primary 
education to enhance learning. Current teaching methods may not 
be fully effective in tapping into the full potential of students as they 
are often based on regimentation and regimentation of teaching and 

FIGURE 8

The data of the final diagnosis (Wechsler test).

FIGURE 9

The data of the final diagnosis (Raven test).
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learning. The successful integration of neuroscience into educational 
practice requires robust infrastructure and teacher training (Fischer 
and Daniel, 2009). A significant finding was the benefits of multisensory 
learning on cognitive development. The integration of practical 
activities, group work, and AR elements in the Neurogymnastics 
program seemed to improve the students’ learning performance and 
cognitive engagement. These results are in line with previous research 
that shows that integrated teaching methods enhance learning because 
they engage multiple neural pathways at the same time (Howard-Jones, 
2014; Pathak and Verma, 2024). Moreover, the results of the study 
support the idea that self-regulation should be taught at a young age. 
The experimental group students showed enhanced executive function 
abilities like self-control, attention, and reasoning. This is especially 
significant as many studies now suggest that executive function skills 
are a good predictor of academic achievement and learning attitude 
throughout the lifespan (Blair and Razza, 2007; Best et al., 2009).

Over the academic year, both students in the experimental and 
control groups showed cognitive development but the magnitude of 
improvement was significantly higher in the Neurogymnastics group. 
The statistical analyses also showed that these differences could not 
be  attributed to natural cognitive maturation but rather to the 
structured neurodidactic interventions. In fact, the control group had 
fairly modest gains in cognitive performance, which is consistent with 
the proposition that traditional teaching methods may not be optimal 
for the full development of students’ intellectual abilities. As for the 
limitations of the study, these are rather encouraging, but they should 
be taken into consideration. First, the research was carried out in a 
specific educational environment in Almaty, Kazakhstan, which may 
restrict the transfer of the findings to other cultural and linguistic 
contexts. It is therefore important for future research to investigate the 
effects of neurodidactic approaches in a variety of educational contexts 
to determine how generalizable the effects are. Third, in the study, 
standardised cognitive assessments were used (Wechsler, Raven, 
Cattell), but other neurophysiological measures like EEG or 

Functional Magnetic Resonance Imaging scans might have given a 
better understanding of the neural substrates of cognitive change. 
Including such methods in future research would help to give a more 
accurate picture of how neurodidactic training influences the brain.

4.1 Limitations

The research contains specific limitations. The research sample 
consisted of two schools located in Almaty which belongs to a 
particular cultural and educational environment thus limiting the 
study’s generalizability. The study lacks randomization and blinding 
procedures which may result in assessment bias. Future research 
should include diverse educational settings and consider integrating 
neurophysiological measures (e.g., EEG) to complement behavioral 
data. The practical implementation of such programs faces challenges 
because of limited technological access and the requirement for 
specialized teacher training and differences in institutional readiness. 
Successful implementation of neuroscience-based approaches into 
diverse educational settings requires addressing these barriers.

5 Conclusion

The research results demonstrate that neurodidactic methods 
effectively boost cognitive development in elementary school 
students. The Neurogymnastics program implementation showed 
substantial positive effects on students’ verbal intelligence, their 
logical reasoning abilities and their cognitive flexibility and 
adaptability. The diagnostic assessments in the study showed that 
neuro-educational interventions with neurogymnastics and 
cognitive games and augmented reality lead to advanced cognitive 
development and better memory retention and concentration in 
primary education settings.

FIGURE 10

The data of the final diagnosis (Cattell’s test).
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The results demonstrate an immediate requirement to implement 
neuroscience-based strategies in modern curricula which align with 
current educational trends that focus on individualized learning and 
cognitive development. Neurodidactic interventions have proven their 
effectiveness which demonstrates their ability to transform primary 
education while meeting the changing requirements of modern 
education. Future research needs to concentrate on modifying these 
approaches for different cultural settings while making them more 
accessible to achieve maximum student learning benefits worldwide.
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