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ABSTRACT 
 

The aim of the study is to analyze the Ukrainian experience of the introduction of innovative, 
information digital technologies in the educational process of elementary school in the conditions of 
Russia's large-scale military invasion. The study was conducted based on an experiment in which it 
was possible to prove the effectiveness of the use of innovative, information, digital technologies in 
the use in the elementary school. The results substantiated the benefits of using these technologies 
under martial law. It was proved that the productivity of learning in the experimental group 
increased by 15%, that is, thanks to the measurements of assessments it was possible to confirm the 
effectiveness of the appeal to innovative teaching methods. The conclusions note that the formation 
of these skills as the Russian invasion continues will be a relevant problem for future research. 
 
Keywords: Primary Education, Ukraine, Experiment, Innovative Teaching Methods. 

 
RESUMO 

 
O objetivo do estudo é analisar a experiência ucraniana da introdução de tecnologias inovadoras, de 
informação e digitais no processo educativo do ensino básico nas condições da invasão militar em 
grande escala da Rússia. O estudo foi realizado com base numa experiência em que foi possível 
comprovar a eficácia da utilização de tecnologias inovadoras, informáticas e digitais no ensino básico. 
Os resultados comprovaram os benefícios da utilização destas tecnologias no âmbito da lei marcial. 
Foi provado que a produtividade da aprendizagem no grupo experimental aumentou em 15%, ou 
seja, graças às medições das avaliações foi possível confirmar a eficácia do recurso a métodos de 
ensino inovadores. As conclusões indicam que a formação destas competências, à medida que a 
invasão russa continua, será um problema relevante para a investigação futura. 
 
Palavras-chave: Ensino Primário, Ucrânia, Experiência, Métodos De Ensino Inovadores. 
 

 

Introduction 

 

Russian aggression in Ukraine, which began in 2014 with the annexation of 

Crimea and the fomenting of separatist sentiment and hostilities, moved into the 

open phase in February 2022. The war was an important challenge for the 

educational system, as many schools were destroyed, and the educational process 

shifted first completely to distance learning and then to blended learning. Thanks to 

the decisions made during the long wartime, the educational process was not 

disrupted or halted, although it underwent certain transformations. 

The COVID-19 pandemic and related quarantine restrictions led to the 

widespread introduction of innovative, information and digital technologies in 

educational activities. This area of activity in Ukraine has increased significantly due 

to the Russian invasion, the use of digital tools in education has continued its 

evolution and use. For this reason, the products, and tools of digitalization of the 
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educational sector in Ukraine are gradually adapted and modified in accordance 

with the new challenges and the objective reality of martial law at all levels (local, 

national, interstate). Ukraine under martial law continues to fight for its own 

independence in both real and digital terms. Modern changes in the field of 

educational services will require taking into account a large number of challenges in 

economic, demographic, psychological, and cultural planes. 

The Ukrainian experience of implementing information and innovative 

technologies is a relevant problem to study because other European countries have 

not been in a war situation for a long time (probably since the collapse of Yugoslavia 

in the 1990s). Certain elements could be implemented in other states, given the 

demonstrated effectiveness. Therefore, the purpose of the study is to analyze the 

Ukrainian experience of implementing innovative, information digital technologies 

in the educational process of an elementary school in a large-scale military invasion. 

 

Methodology 

 

Design 

Experimental study of the peculiarities of the use of information and 

communication and digital technology was implemented during several stages – 

theoretical search, experimental and generalized. Each of these stages included the 

implementation of appropriate areas of pedagogical support. In particular, the first 

stage (theoretical search) covered the study of the state of use of digital and 

information technology in the contemporary pedagogical literature, identifying the 

main available educational information platforms, resources, tools for effective 

digital learning of students. The second stage experimental provided for the 

organization and conduct of the experiment and test the effectiveness of the use of 

information and communication technologies in the education of elementary school 

students. First, we investigated teachers' attitudes toward the use of ICT, and then 

experimentally tested the effectiveness of the use of modern technology in primary 

education. In order to process the results obtained, such software as Statistica was 

used. 
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The third stage – generalized – consisted in clarifying the use of ICT in the 

preparation of schoolchildren, the summary of the results and formative results, and 

key recommendations. 

 

Participants 

The sample included 205 elementary school students and 120 teachers. All 

teachers ranged in age from 24 to 67 and possessed varying amounts of teaching 

experience from 1 to 35 years. The main selection criteria were educational 

attainment and realization of employment in an educational institution in Ukraine 

as of 2022. All respondents and participants in the experiment agreed to be eligible 

to participate in the study. In addition, participation is free and of their own free will. 

 

Instruments 

Testing was conducted in the experimental and control groups to determine 

the effectiveness of the use of ICT in the teaching of younger students. The teachers' 

survey was conducted through Google forms, which ensured anonymity. The list of 

closed-ended questions was uploaded to the system on the eve of the survey 

implementation. The results were processed using Excel. Cronbach's alpha was used 

to determine the validity of the developed questionnaire (0,8). 

 

Data collection 

The material for the study was collected during 10.09.2022-01.01.2023. 

Accordingly, the survey was continued during the first semester of the academic 

year 2022/2023. To study the effectiveness of the use of ICT in the organization of 

the educational process, the questionnaires developed by the authors were used, 

which offered open-ended questions for teachers. The questionnaire to determine 

the specifics of the use of information and digital technologies in the conduct of 

learning in elementary school included an assessment (five-point scale) on the 

following factors: effectiveness, convenience and accessibility, interactivity, role and 

importance in the process of education and learning, impact on the motivation level 

and interest of students, organizational importance, etc. 
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Analysis of data 

The study is formed based on the use of systems analysis, through the prism 

of which the role of innovative information and digital technologies in the system of 

learning junior high school students is defined. With the help of system analysis, the 

decomposition of the ICT system into separate parts was implemented and the 

analysis of how they interact in order to implement the main goal – the effective 

implementation of learning in a war environment – was made. In addition, with the 

help of comparative analysis, it was possible to compare the results of the 

experimental and control group of schoolchildren. With the help of the predictive 

method of research identified opportunities for further development of digital and 

information technology in the educational process of elementary school. 

 

Ethical criteria 

The experimental part of the study was carried out in an atmosphere of trust, 

respect for students and teachers, expressing their own thoughts on the problem of 

using digital and information technology in education. All these stages of the work 

in general comply with generally accepted principles of academic-scientific ethics of 

research work. Note that the participants of the study gave informed written 

consent to the data processing beforehand. 

 

Results 

 

Modern researchers point out that “information technology” is a type of 

technology that performs information processes in certain ways: collecting, 

accumulating, storing, transmitting, processing, and presenting (displaying) 

information (MARTINEZ-NUÑEZ; BORRAS-GENE; FIDALGO-BLANCO, 2016, p. 18-

36; LUND; AAGAARD, 2020; (KHARYTONOV et al., 2021, p. 157-169). This set of 

methods, analytical processes, and software and hardware integrated into a single 

technological system performs information functions to improve their reliability, 

responsiveness, decrease labor intensity, and use of information resources 

(BLUMENTHAL, 2020; GREGORY et al., 2020; MCGREW, 2021, p. 103512). 
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Accordingly, the use of the concept of “information and communication 

technologies” in learning notes the growing importance of computer networks in 

the performance of information processes in the educational industry over the past 

decades (GÜTL et al., 2014, p. 37-48). Information and communication technologies 

of learning can be considered as a set of ways and technological means in the 

application of information technology based on computer networks and ways of 

communication that ensure the effectiveness of educational processes. 

As part of the task to find out the main aspects of the use of information and 

digital technologies in elementary schools, a pilot survey of elementary school 

teachers was organized based on Google forms. Note that the reasoning of 

elementary school teachers on the problem of using digital and information 

technology in the context of ICT warfare in professional activities. It can be noted 

that the views of primary school teachers depended on both age and pedagogical 

experience. The survey found that all elementary school teachers use digital and 

information technology in their teaching activities. At the same time, 57.45% 

systematically apply innovative methods of work in pedagogical activity, however, 

implement group work of schoolchildren using a variety of ICT tools in the main 

subjects of the elementary school. 41.07% of teachers use digital and information 

technology as auxiliary tools, for example, to visually locate objects of learning when 

organizing lessons. At the same time, 35% of teachers noted that they also use digital 

platforms situationally: when, depending on the situation, it is impossible to teach 

using standard face-to-face classes. 

At the same time, the results of the questionnaire showed that the majority 

of teachers believe that innovative technologies contribute to deeper learning of 

educational material through the use of E-resources. In addition, 87% of teachers 

said that technology improves the learning process in the war. Given the factor of 

accessibility, teachers can organize training with children who are in other regions 

of Ukraine, other countries. This promotes equal access to information for all 

participants in the educational process, as well as self-education because an 

important advantage of modern education is an interest in independent search. At 

the same time, most teachers also believe that innovative educational technologies 
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allow the implementation of an individual approach, effectively organize 

independent work of students. 

Despite this, 54% of the respondents noted that it is important in the 

preparation of modern teachers to increase the level of digital qualification in 

professional activity. Therefore, Ukrainian teachers are aware that the process of 

forming an information society and the long war brings new demands on the 

readiness of teachers to effectively organize lessons in a total digitalization of the 

educational space. This, in turn, requires teachers to master modern ICT tools, 

awareness of innovative teaching methods and practices, a high level of media 

literacy, etc. 

Researchers believe that many students already from elementary school are 

oriented more towards acquiring knowledge through experiential, hands-on 

learning activities rather than passive listening. An important aid in this way should 

be research-based technology and hands-on work, in which appropriate solutions 

are sought and their own vision of events is offered, free exchange of opinions, etc. 

(ANGGRAINI; HANDAYANI, 2022, p. 1-12). These technologies should be 

implemented with science tasks adapted for elementary school children: 

observations, measurements, experiments, experiments, surveys, etc. 

Thus, the use of ICT along with the formation of appropriate learning hyper 

environments can lead to a situation in which former students who had problems 

with learning can quickly master this knowledge, moving toward it in an 

independent direction (GOMES et al., 2019). Addressing the formation and 

application of innovative hypermedia aims to create a range of intermediaries and 

additional intermediate stages for the gradual transition from the use of symbolic to 

the application of imaginative thinking in students (NOROUZI LARSARI, 2022). 

The key stages of the study were the initial and final monitoring of the study 

of the effectiveness of the introduction of innovative technologies in the educational 

system against the background of the spread of military events. Two groups 4A100 

and 4B102, which were taught in elementary schools in Ukraine according to the 

mixed model, were chosen for the purpose of implementation of the experiment. 



 

 

 

Conhecimento & Diversidade, Niterói, v. 16, n. 42 

Abr./Jun. 2024. 
 

  
 

553 

In order to determine which of these groups will be the experimental and 

which of the control, a survey was organized, with the help of which the level of 

achievement of students in these groups was determined. After the survey, it was 

determined that in the group of 4A100 students with high and sufficient level was 

62%, in the group 4B102 - 49%. Consequently, based on these results, group 4A was 

selected as the control group and 4B as the experimental group (See Figure 1). 

 
Figure 1 – Diagnostic data (high and sufficient level of student achievement) of the 

control and experimental group 

 
Source: Authors’ development. 

 

Note that the average score at the beginning of the study was 6.9 for the 

experimental group and 8 for the control group (the maximum score was 12). (See 

Table 1). 
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Table 1 – The average score of the experimental and control groups 
Average grade score 

Group name Scores Total number of 
schoolchildren 

Experimental group 6,9 102 
Control group 8 100 

Source: Authors’ development. 

 

In group 4A100 in the study of the main subjects, classes were organized 

according to the traditional methodology through the prism of mixed learning (a 

combination of offline and online learning with the use of strictly traditional 

methods). 

At the same time in the group, 4B102 classes were also of mixed type, but 

with the use of modern innovative digital and information technology: digital 

interactive whiteboards, the use of multimedia resources and presentations, virtual 

reality platforms, the use of computer games, etc. When studying mathematics 

students used modern multimedia resources, special games. By means of modern 

multimedia programs and graphic resources, the lessons of the fine arts were 

organized. The study of the Ukrainian language also took place through the 

demonstration of special videos and games. At the same time, with the help of other 

digital platforms children read a variety of texts, learning reading and literacy. 

The results of the control review demonstrated that the experimental group 

learned the material better than the control group by 15% (considering the criterion 

of the number of students of sufficient and high levels)) (See Figure 2). 
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Figure 2 – Baseline data (high and sufficient level of student achievement) of the 
control and experimental group 

Source: Authors’ development. 

 

Accordingly, the average score of the experimental group is - 7.9%, while the 

control group has 8.2. Consequently, the effectiveness of the use of innovative 

teaching methods and digital technology has received experimental confirmation 

(See Table 2). 

 
Table 2 – The average score of the experimental and control groups 

Average grade score 

Group name Score Total number of students 

Experimental Group 7,9 102 

Control group 8,2 100 

Source: Authors’ development. 

 

In the experimental group, students were able to watch a variety of 

instructional videos while studying the main academic subjects, learning new 

concepts in science and native language through a game-like prism. The use of 

computer-based digital techniques was especially effective in foreign language and 

mathematics (NOROUZI LARSARI, 2022). In addition, through the use of modern 

multimedia technologies, learning became more interesting, which influenced the 

increase in the motivational level of students (REYNIS; BECHINI, 2014). Important 

in the process of teaching elementary school students the use of a digital interactive 

whiteboard (HIRATSUKA, 2019) Consequently, the experimental testing 
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demonstrated that the use of modern innovative digital and information technology 

in the war environment contributes to the effective assimilation of new material in 

the digitalization of society. 

The effective use of ICT will require the formation of a new educational 

paradigm. Modern examples of teaching in elementary schools show that students 

must be active participants in the educational process (PAI; VELLA, 2022). The 

means of functioning of information and communication technologies can be 

accommodated in the proposed principle of school didactics, recognizing it as the 

main one among all other educational provisions (LUND; AAGAARD, 2020). 

Consequently, mutual relations at the levels of students-teachers, students-

students, students and the environment, students, and information sources should 

be transformed (LAPADA et al., 2020, p. 127-144). The important tasks of modern 

elementary school education have become not so much to impart to students a 

certain approved amount of knowledge, but first to provide them with appropriate 

skills to obtain and process new data independently, to create specific skills for more 

developed thinking – at the level of analysis, synthesis, evaluation. 

 

Discussion 

 

According to Tytova and Mereniuk (2022), military operations in Ukraine 

have caused the primary education system to undergo a fundamental rethinking of 

core values. Educators have had to focus on how best to apply digital innovation, 

benefit students most effectively, and use or disprove the effectiveness of online 

learning and addressing new digital technologies (CHYKUROVA et al., 2022, p. 224–

242; RAK-MŁYNARSKA, 2022). Given the concept of Ridei (2021), the main modern 

direction of educational institutions should be optimization in learning and teaching 

with the maximum possible combination of distance and traditional forms of 

learning, with an emphasis on the formation of skills necessary practical skills. At 

the same time, according to statistical measurements, about 75% of classes in 

elementary schools according to the old models were conducted by simple schemes: 

the teacher conducted the lesson and the students listened attentively. Because of 
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this, traditional teaching did not show the best results - only one in five students (at 

best) assimilated the content received from teachers and, accordingly, could 

reproduce it to a high grade (SLUKHENSKA et al., 2019, p. 167-171). Such scores 

cannot be considered very high. Other students find it extremely difficult to absorb 

information in this way, so they may acquire the charter of individuals with low 

academic achievement (CHYKUROVA et al., 2022, p. 224–242). Consequently, 

learning with the use of innovative digital technologies is not just a way out of a 

difficult situation, but as a result of numerous digitalization reforms in Ukraine also 

contributes to the formation of a new type of specialist – a person who knows how 

to understand digital technologies, who knows how to improve and implement them 

(SKAKUN, 2021; KOCAMAN, 2022). Primary education, which forms the 

prerequisites of digital thinking, is weighty in this process. 

Appeal to digital competencies is also relevant because the use of innovative 

technical digital solutions in learning requires skills and relevant skills, which 

should be familiarized already at an early age (given the further integration of 

technology into public life). 

According to the results, teachers' digital and information competence is 

important for the effective use of modern innovative technologies. Many 

researchers agree (HASANOV; CHERIF, 2021; ANGGRAINI; HANDAYANI, 2022, p. 1-

12; JENA; GUPTA; MISHRA, 2021, p. 21-43; BABYCH et al., 2022; TYTOVA; 

MERENIUK, 2022; PASSEY, 2021). 

Tytova and Mereniuk (2022) highlight the importance of digital literacy for 

both teachers and students in the face of widespread military aggression. At the 

same time, Skakun (2021) also identified the importance of developing digital 

competence in modern teachers and described the main conditions for its formation. 

Tsankov and Damyanov (2019) identified the main aspects of the formation of 

information competence of modern teachers. We should agree with the researchers 

who drew attention to the additional negative impact of military invasion 

(CHYKUROVA et al., 2022, p. 224–242; RAJAB, 2018; TYTOVA and MERENIUK, 

2022). The emergence of physical distancing forced self-isolation, and a ban on 

school attendance resulted in a weakening of the psycho-educational support many 
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students needed (CHYKUROVA et al., 2022, p. 224–242). It is not easy to build a 

sense of community in a digital environment, but the issue is extremely relevant 

given the current situation. Affordable solutions have also become a challenge 

during combat (KUCIRKOVA; LITTLETON, 2015, p. 324-330). We are talking about 

the existence and availability of cheap and relatively powerful digital tools 

(computers) and software, which has become a tangible problem in Ukrainian 

reality. This problem has become completely private, that is, government agencies 

were not able to solve them. 

At the same time, despite some difficulties with the implementation of the 

digitalization of education under martial law, this process has demonstrated its 

effectiveness. Rajab (2018) used the example of educational institutions in the 

Kingdom of Saudi Arabia to propose and prove the hypothesis that the success of 

higher education applicants does not depend on the learning environment - real or 

virtual. In addition, the researcher summarized based on statistical calculations that 

the introduction of digital innovations in teaching and the transition to a distance 

form of education can meet the main needs of learning in the same way as in 

traditional forms of learning (RAJAB, 2018). The researcher chose statistical data 

from Nejran University in southern Saudi Arabia as the material for his review. 

Traditional teaching stopped here not so much because of the COVID-19 pandemic, 

but because of conflicts between the Arab coalition and individual leaders of Saudi 

and Yemeni rebel groups (SABELLA; HASAN, 2022, p. 431; SCHUMACHER; 

IFENTHALER, 2021, p. 100791). Similar concepts are also reflected in the study 

(NURHAKIM; SUNHAJI, 2022, p. 1173-1181). Although our study refers to primary 

education, these findings reflect an important trend - the use of digital information 

technology can replace familiar forms of learning in a war setting. 
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Conclusions 

 

The use of innovative, information and digital technologies in the educational 

process of an elementary school in the conditions of large-scale Russian aggression 

has demonstrated its effectiveness. Based on the experiment, we were able to 

demonstrate the positive dynamics of the use of digital technology in the learning of 

elementary school students using distance and blended learning. The results of the 

control review demonstrated that the experimental group learned the material 

better than the control group by 15% (considering the criterion of the number of 

students of sufficient and high levels). At the same time, the use of innovative 

teaching methods and ICTs requires certain conditions to be met. First and foremost, 

an important aspect of the appropriate use of ICTs is a sufficient level of digital and 

informational competence on the part of the teachers. This also requires teachers to 

master modern digital tools, awareness of innovative teaching methods and 

practices, and a high level of media literacy. In general, the effective use of ICT in 

Ukrainian realities has begun to create a new educational paradigm. Modern 

examples of teaching in elementary schools demonstrate that students should be 

active participants in the educational process, acquire appropriate competencies for 

conducting independent research and exploratory work. Their formation under 

martial law and Russian aggression will be a relevant topic for future research. 
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