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ABSTRACT   

The use of digital materials is a significant part of modern education. The article aims to analyze the impact 

of using electronic textbooks on students' academic achievements, motivation, and learning levels in 

Ukrainian schools. The realization of the proposed goal involved using a scientific survey and questionnaire 

method from two groups of students: experimental (n=125) and control (n=125). The experiment took place 

from September to December 2024. The study involves 7th-grade students. The results show that electronic 

textbooks for students demonstrated better learning outcomes than students in the control group. It is 

indicated that modern e-textbooks hosted on modern learning platforms have simple navigation tools and 

provide the ability to view structural elements, highlight text, and control knowledge. The study also points 

to the positive effects of using electronic textbooks. The conclusions state that well-designed and well-written 

electronic textbooks influence students' willingness to use them. 
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1. Introduction  

The active use of modern technologies significantly impacts the transformation of the educational process. 

Today, more and more educational institutions are introducing digital tools into the learning and teaching 

process. In modern schools, one of the key changes is the proliferation of electronic textbooks, which allow for 

interactive material, multimedia content, and personalized learning. The current scientific literature indicates 

that in Ukraine, this process is part of a broader strategy of digitalization of education, which is being 

implemented at all levels of the Ukrainian educational system. However, the problem of the effectiveness of 

using e-textbooks and comparing them with traditional ones requires more scientific attention [1]. Accordingly, 

the issue of the effectiveness of e-learning materials compared to traditional ones is still a subject of debate. 

Despite the identified advantages of e-textbooks, such as speed of knowledge acquisition, convenient access, 

multimedia, and interactivity [2], it is essential to determine their impact on student outcomes. The Ukrainian 

educational environment currently lacks a sufficient empirical basis for unambiguous conclusions about how 

effective e-textbooks are in improving students' performance, motivation, and learning speed. This study will 

address this research problem and allow for comparing the effectiveness of traditional learning tools with e-

learning tools.  

In addition, the main focus of the study will be on analyzing the role of electronic textbooks in the educational 

process in secondary schools in Ukraine. The focus is comparing the knowledge and performance levels of those 

who use electronic and printed textbooks. The study will also provide a detailed assessment of changes in 

student's attitudes toward the learning process depending on the textbook type. At the same time, the focus will 

also be on determining the impact of e-textbooks on the process of understanding and memorizing information. 
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Thus, this paper aims to analyze the impact of using e-textbooks on students' academic achievement, motivation, 

and learning in Ukrainian schools. The main research questions are as follows:  

1. Have electronic textbooks improved learning outcomes? 

2. Is there a difference in the speed and quality of learning between students using e-textbooks and 

printed textbooks? 

3. Does the level of motivation (interest) in learning change when using electronic textbooks? 

The study also formulated several hypotheses that will require confirmation or refutation.  

H₀ (null hypothesis). The use of electronic textbooks does not affect students' learning outcomes. 

H₁ (alternative hypothesis). Students who use electronic textbooks demonstrate higher learning outcomes. 

2. Literature review  

The proposed literature review aims to determine the state of development of using electronic textbooks in 

modern education, which is an essential component of understanding the transformations of modern school 

education in general. For a long time, school textbooks were rather conservatively affected by digitalization, 

which was only an auxiliary tool in the organization of the educational process. At the same time, the COVID-

19 pandemic has demonstrated the high efficiency of digital technologies in education, which has radically 

changed the attitude towards e-textbooks in education. The current process of digitalization of education has a 

significant impact on the organization of learning. First, researchers note the importance of using digital 

platforms and online services that allow for a new way of organizing school classes. This allows for integrating 

the necessary material with accessible and engaging forms of teaching, which significantly motivates students 

to learn. At the same time, digital platforms are being integrated with textbooks in a necessary way, which, 

according to scientists, will be an important vector for the development of education in the future [3]. Today, 

gadgets are available to students and are actively used for entertainment, but the pedagogical potential of these 

tools allows them to interact with textbook materials and significantly expand them. This deepens the learning 

process, which is difficult to achieve by other methods except by using special software [4]. The relevance of 

e-textbooks confirms the importance of combining the achievements of digitalization and traditional learning.  

Researchers have also evaluated the use of digital materials from teachers' perspective. It has been demonstrated 

that this approach is actively used in European countries, where the capabilities of e-textbooks are included in 

school education and are widely used at all levels [5]. In addition, this approach is essential not only from the 

point of view of learning in general but is productive for both humanities and technical disciplines, which opens 

up broad prospects for the further development of education in Ukraine [6]. Researchers also emphasize that 

the use of digital textbooks is in line with Ukraine's European integration, as this process will cover not only 

political or economic issues but also a wide range of social issues that will require regulation both by the 

administrative and managerial apparatus and by teachers who are directly involved in the organization of 

education [7]. Similarly, researchers have drawn attention to negative teacher experiences that have also become 

part of the organization of the learning process, as negative experiences can also be a source of valuable 

statistical or methodological information [8]. Such research findings are helpful in terms of generalizations and 

identification of problems on the way to further integration of digital textbooks into the educational process. 

A separate subject for discussion was the issue of reforming Ukrainian school education, which was associated 

with the introduction of the New Ukrainian School and the corresponding changes in the system of educational 

components. Scholars considered specific difficulties and challenges on the way to transformation, which is a 

highly complex process that has been particularly negatively affected by the deployment of full-scale Russian 

aggression [9].  

Using digital textbooks has become an important topic of discussion within the scientific community. 

Researchers have highlighted specific aspects concerning the regulation of digital textbooks in conjunction with 

traditional teaching and learning methods [10]. The degree to which textbooks incorporating a substantial digital 

component can be deemed digital has also become a topic of debate. [11], [12]. Researchers have drawn 

attention to the use of digital tools in teaching specific disciplines, including history and English [13], [14]. 

After all, the Ukrainian experience is significant in this regard. Traditional paper textbooks are declining as 

modern students prefer other learning methods. Modernizing the learning process using e-textbooks can increase 

its effectiveness. Starting in 2024, all textbooks purchased by the state in Ukraine must have electronic 
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applications. The main challenge is to create high-quality electronic content and an effective methodology for 

its implementation [15]. 

At the same time, along with the practice of European countries, an essential factor is the study of tools used in 

US schools, as some innovations in American education will require thorough attention in the future [16]. In 

addition, the authors note the peculiarities of using traditional textbooks, which do not lose their meaning in 

modern conditions but are effectively combined with existing digital materials and allow diversification of the 

learning process [17]. Some comparisons have been made with popular distance learning models, which do not 

deny the use of traditional textbooks but also emphasise the importance of synthesising older practices with 

modern digital technologies [18]. This material opens opportunities for further research with an emphasis on 

identifying potential vectors for developing electronic textbooks and determining their place in the modern 

educational process. 

E-textbooks ensure the introduction of STEM technologies into the educational process, which helps students 

develop soft skills, particularly virtual and augmented reality, mobile and interactive learning, and virtual 

laboratories [19]. Researchers have analyzed various aspects of the use and role of electronic textbooks in 

modern education [20], [21]. However, further consideration will be required to address the issues related to 

studying the role of such learning materials in Ukrainian education. This issue lacks an empirical basis and 

specific calculations that would allow for broader generalizations about the further use of digital textbooks. 

Conducting a study based on specific survey statistics would allow us to further consider the difficulties of using 

digital textbooks, formulate specific recommendations for improving their use, or make amendments to the 

existing methodological system of their use. 

3. Research method 

3.1. Research design  

The type of this study is quantitative, and it involved experimenting with 7th-grade students at secondary schools 

in Ukraine. Data from two groups of students, experimental and control, is planned to be processed. The 

experiment took place from September to December 2024. The authors chose this relatively long period because 

it was necessary to accurately and qualitatively process the students' results. 

3.2. Sample and participants 

The study used purposive sampling, including participants using explicit inclusion and exclusion criteria. 

Information about the experiment was distributed using corporate emails of secondary educational institutions 

in Ukraine and personal contacts. The study involved 7th-grade students from five schools. The choice of the 

indicated age level is because secondary school students already have some basic skills in working with 

electronic devices but are still not fully autonomous in learning. Accordingly, such parameters will allow us to 

assess the impact of electronic textbooks on their motivation and results. Thus, the main criteria for including 

participants are as follows: 

1. Students in 7th grade of general education schools in Ukraine 

2. Students must agree to participate in the study (with parental consent) 

3. All participants must have technical skills 

4. All participants must have the technical capabilities to use electronic textbooks at school, such as 

tablets, laptops, or computer access. 

5. Students must study according to a single curriculum in schools. This is done to minimize differences 

in teaching subjects. 

6. According to the conditions of the study, participants must be prepared to take tests, fill out 

questionnaires, or take an active part in the educational process. 

At the same time, the exclusion criteria were related to a different age range and the unwillingness to take tests 

or fill out questionnaires. Accordingly, the exclusion criteria were as follows: 

1. Students who studied in other classes were subject to exclusion 

2. Students who had limited access to digital devices 

3. Students who could not regularly use electronic textbooks. 

4. Students with special educational needs that require individual approaches to learning. 
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5. Students studying in different curricula 

6. Students whose parents did not provide informed consent for data processing and their children's 

participation in the study. 

Accordingly, 250 students in 10 classes from 5 schools were involved in the study using the following inclusion 

and exclusion criteria. 

3.3. Instruments and procedure 

The study lasted one academic semester. In total, the study took place from September to December 2024. 

Students are divided into two groups: 

Experimental group (125 students). This group used electronic textbooks and additional electronic materials 

exclusively throughout the semester. 

Control group (125 students). This group used exclusively traditional printed textbooks. 

The study will include an analysis of electronic textbooks in subjects such as math and physics. The authors 

selected these subjects because these disciplines have different specifics when presenting the material and 

require students to have critical and analytical thinking and memorization of facts. 

The primary tool for the study was testing after the experiment, that is, after the students had studied for one 

semester. The authors developed the tests using model curricula, which are currently approved by the Ministry 

of Education and Science of Ukraine and are used in the 7th grade. The tests contained different types of tasks: 

1. Multiple choice – to determine knowledge between facts 

2. Gap filling – to understand terms and main events 

3. Explanation of answers – to assess the general state of ideas and knowledge of students 

The testing covered the main sections studied in mathematics (algebra and geometry) and physics (basics of 

metrology, mechanical movement, and forces). The testing had a precise time for completion – 30-40 minutes. 

This was done to avoid overloading students and make the process more familiar to typical educational control 

for children. During testing, it was forbidden to use external sources of information: exercise books, textbooks, 

Internet resources, etc.). 

After testing, the results of each student were collected: the overall grades, the total number of correct answers, 

and the completion time were determined. 

Another tool used in the study is student questionnaires. This was done to determine their level of motivation 

and satisfaction with the learning process. The questionnaire was designed to collect detailed information about 

students' attitudes toward learning. They could also reveal their experience of using electronic textbooks during 

their studies. The questions consisted of both open and closed questions. Some questions involved the use of a 

Likert scale (score from 1 to 5). Table 1 presents the main questions from the questionnaire. 

Table 1. The main questions in the questionnaire 

Section Question 

Age Determination 1. Enter your age 

Group 2. Indicate your group: 

А) Used electronic textbooks 

В) Used printed textbooks 

For those who used 

electronic textbooks 

3. How long have you used electronic textbooks? 

A) Less than an hour 

B) 1-3 hours 

C) 3-5 hours 

D) More than 5 hours 

4. Do you like learning with electronic materials? (Rate from 1 to 5) 

5. Is it easier to learn with electronic textbooks than printed ones? 
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Section Question 

Attitude toward 

electronic textbooks 

6. What advantages do you see in using electronic textbooks? 

A) Quick access to information 

B) Interesting presentation of the material 

C) Ease of use 

D) Many integrative elements 

E) The ability to work with the material outside the classroom 

Level of motivation 7. Are you interested in studying in the 7th grade and studying subjects such as 

mathematics and physics? (score from 1 to 5) 

8. Have you experienced an improvement in your academic performance this 

semester? (score from 1 to 5) 

3.4. Data analysis 

After collecting data from each student's testing, grades, number of correct answers, and execution time were 

processed using Microsoft Excel software. This software was chosen because it has sufficient tools for data 

processing: analysis of answers, average values, etc. After that, the average grades were compared between the 

experimental and control groups. The study also used statistical analysis to identify differences between the data 

in the experimental and control groups. Thus, the collected data were processed using the statistical analysis 

method in Microsoft Excel. In particular, the t-test method was used to compare the average performance values 

between the selected groups. The paper also carried out a descriptive analysis of the student's answers. Microsoft 

Excel capabilities were used to visualize the materials, and several graphs and charts were presented. The article 

also compared the obtained data with the results of other scientists. 

4. Results and discussion  

Most students understand the basics of metrology and research methods. They can apply them to explain the 

mechanical motion of bodies and describe the interaction of bodies and the nature of forces. However, 7th-grade 

students had problems with matching tasks. In the control group, 50 students out of 125 passed the test with 10, 

11, and 12 points, 40% of success rate. At the same time, 12 students in the experimental group received 

successful scores (10%). Students in the experimental group spent an average of 35 minutes on the physics test. 

Students in the control group spent an average of 40 minutes on the physics test. Table 2 shows the history of 

test results. 

Table 2. Key indicators of physics testing 

Group Number of 

students 

Successful 

answers 

successful outcome 

(%) 

Average time to 

complete a task 

Experimental 125 60 48 35 

Control 125 50 40 40 

Mathematics tests proved to be more difficult for both groups. While most students coped with the algebra tasks, 

they had difficulties with the geometry tasks. 40 people in the control group passed with 12, 11, and 10 points 

(32%). At the same time, in the experimental group, 60 students passed with high marks (48%). The average 

time to complete the task ranged from 25 minutes (Table 3). 

Table 3. Key indicators of maths testing 

Group Number of 

students 

Successful 

answers 

Successful outcome 

(%) 

Average time to 

complete a task  

Experimental 125 60 48 25 

Control 125 40 32 36 
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To compare the two groups, t-tests were conducted on two main criteria: time spent on tasks and the level of 

success in physics and mathematics. This made it possible to identify statistically significant differences 

between the groups regarding the use of traditional and electronic textbooks. In the experimental group, children 

completed physics tasks faster than the control group. The difference in task completion time between the groups 

was statistically significant (t = 2.14, p = 0.036). This shows that students who used electronic textbooks 

completed tasks faster. This demonstrates the effectiveness of using digital resources for learning. The 

difference in average task completion time was even more pronounced in mathematics. Students in the 

experimental group spent an average of 25 minutes completing tasks, while the control group spent 36 minutes. 

The difference was also statistically significant (t = 3.50, p = 0.002). Again, this showed that the students who 

worked with the e-textbooks could complete the tasks faster. Table 4 shows the main results of the t-test for the 

time spent on tasks. 

Table 4. Results of the t-test for task completion time and performance analysis 

School subject T-Statistic P-value Conclusion 

Execution time 

Physics 2.14. 0.036 Noticeable individual differences in 

task completion times 

Mathematics 3.50. 0.002 Noticeable significant differences in 

task completion times 

Success 

Physics 1.87. 0.070 The difference between the groups is 

not statistically significant 

Mathematics 2.25. 0.030 There are some differences in the 

success of completing the tasks 

As seen in Table 3, the number of students who successfully completed the task (received a score of 10, 11, 12 

points) was determined to determine the level of success. For this purpose, a t-test was also conducted to 

compare the performance between the groups. In the experimental group, 60 pupils (48%) completed the physics 

task, while 40 pupils (40%) did so in the control group. Although students in the experimental group performed 

slightly better, the difference between the groups was not statistically significant (t = 1.87, p = 0.070). This 

shows that students who used e-textbooks performed slightly better, but the difference is not statistically 

significant and may be influenced by other factors. The difference in performance in mathematics tasks was 

more pronounced (t = 2.25, p = 0.030). These findings show that electronic resources can improve understanding 

in the digital age.  The results also confirm the alternative hypothesis H1, which is that electronic textbooks 

significantly improve learning outcomes. At the same time, hypothesis H0 can be rejected, as the impact on 

learning outcomes is evident. 

According to the survey, most students spent between 3 and 4 hours per week studying with e-textbooks (49%). 

Another 34% spent 3 to 5 hours a week; more than 5 hours - 12% of respondents. Figure 1 shows the primary 

data on the frequency of using electronic resources per week. 

 

Figure 1. Data on the frequency of use of electronic resources per week 

In general, 36% of respondents rated the work with an electronic textbook at 4 points on the Likert scale (36%). 

This shows that modern e-textbooks are interactive and have various multimedia applications, including 

immersive technologies for visualizing educational information and elements of game technologies. 28% rated 

5%
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e-textbooks at three on the Likert scale. This also shows that modern textbooks should be more child friendly. 

Thus, these data show that textbook authors should develop e-learning products in the future. At the same time, 

56% of surveyed students rated the process of using e-textbooks as convenient (scores of 4 and 5). At the same 

time, another 28% indicated that they were neutral about them. Another 28 percent believed they were not 

convenient compared to traditional printed textbooks. These students had some difficulties with e-textbooks. 

However, the survey showed that most students consider e-textbooks more convenient for learning. However, 

some students do not see a significant difference and have some difficulties in learning. Figure 2 shows the main 

ratings of students on the Likert scale.  

 

Figure 2. Convenience in using electronic textbooks 

Acknowledging the main advantages of e-textbooks, 24% of respondents mentioned quick access to 

information. In addition, 28% of the respondents indicated that e-textbooks had an interesting presentation of 

the material and many interactive elements. This made their learning process more interesting and engaging. 

12% acknowledged the convenience of using e-learning resources. At the same time, another 20% indicated 

that they could work with the material outside the classroom. The latter figure shows that today's students know 

the main advantages of current e-textbooks. Thus, an essential advantage of an e-textbook compared to a printed 

textbook is the possibility of interactive interaction between the user and the textbook's components. The 

interactivity of an e-textbook is the presentation of information in a form that facilitates a dialogue between 

students and the computer. In the experimental group, most students rated their interest in learning at 1 point 

and 5 points (40% and 12%, respectively). This shows a positive result from the use of e-learning materials. At 

the same time, the control group also has a predominance of 1 point and 5 points (52% in total). This indicates 

the effectiveness of the textbooks in mathematics and physics in grade 7.  Figure 3 shows the level of interest 

in learning in grade 7 for the control and experimental groups. 

 

Figure 3. Level of interest in learning 

At the same time, in the experimental group, 48% of students improved their performance (points 10 and 11). 

This shows the positive effect of electronic educational materials. At the same time, in the control group, fewer 

students (32%) gave high points (10 and 11). On the other hand, low points – 1 and 2 – account for 40%. This 

shows a less pronounced sense of improvement.  
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Figure 4. Improvement of results 

Thus, the experimental group showed greater interest in learning (more points 10 and 11). Overall, this shows 

a positive effect of using e-textbooks. In addition, students in the experimental group felt that their academic 

performance improved more, as most of their points were higher (9 and 8). Students in the control group also 

experienced some improvements in their knowledge, but their results were less pronounced.  

The first research question was whether e-textbooks improve student performance compared to traditional 

textbooks. It was found that students who used e-textbooks demonstrated better learning outcomes than students 

in the control group. In addition, it was found that students from the experimental group showed a higher 

percentage of successful answers (48% in physics, 48% in mathematics) compared to the control group (40% 

in physics, 32% in mathematics). Modern scholars also confirm these results, as they recognize that modern 

electronic materials for students are more interesting and motivate students to acquire knowledge [22], [23]. 

Other authors have also proved the importance of using digital technologies to provide an effective learning 

environment and recognized that modern digital tools make it possible to make learning more interactive and 

enriched with digital innovations [24], [25]. In general, this supports the hypothesis h₁ (alternative) that students 

who use e-textbooks demonstrate higher learning outcomes. At the same time, studies by other authors have 

shown that students read electronic texts much faster but retain information from printed materials better [26], 

[27].  

The results show a difference in the quality of learning between students who use electronic textbooks and those 

who use printed ones. It was found that children in the experimental group completed physics tasks faster (35 

minutes) compared to the control group (40 minutes). The difference in task completion time between the groups 

was statistically significant (t = 2.14, p = 0.036). At the same time, the difference was even more pronounced 

in the mathematics test. Students from the experimental group spent an average of 25 minutes completing the 

tasks, while the control group spent 36 minutes. The difference was also statistically significant (t = 3.50, p = 

0.002). In addition, other authors have recognised the importance of the requirements for creating modern 

electronic learning materials [28], [29], [30]. To be effective, they must have various intrinsic contents. As for 

the requirements for the interface and design of e-textbooks, e-publications should have a coherent and intuitive 

interface, and the general background of the page should not distract from the text and images [31]. Thus, it 

ensures the concentration of attention on studying the educational material and performing various tasks. Studies 

have also recognised that modern e-textbooks hosted on modern learning platforms have simple navigation 

tools, provide the ability to view its structural elements, highlight text, and control knowledge [32], [33], [34] 

In addition, they provide essential information about the topic opened on the screen and contain instructions for 

completing tasks [35], [36]. 

The third research objective was to find out whether e-textbooks affect changes in motivation or interest in 

learning. The study found that the experimental group showed greater interest and motivation to learn (most 

students chose 4 and 5 score). This demonstrated the positive effect of using electronic textbooks. In addition, 

students in the experimental group recognized that their performance and results had improved. However, 

students in the control group also demonstrated a high level of interest in learning and showed some 

improvements in their knowledge, but their results were not as pronounced. In general, well-designed, well-

written electronic textbooks influence students' willingness to use them. E-textbooks with interactive tasks and 

multimedia support are more engaging for students. This also correlates with the results of other researchers 

[37], [38], [39]. The research indicates that using the interactivity principle allows students to engage in the 

topic, involves them in active work, directs them to master the subject knowledge independently, and provides 
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the necessary information on request, which is especially important in the modern digital learning space. The 

study identifies the main advantages of using an electronic textbook, including the speed of obtaining 

information, convenience, interactivity, etc. However, other authors have drawn attention to other advantages, 

such as providing feedback to the student [40], [41]. Such feedback is provided due to the interactive nature of 

the student's interaction with the computer textbook environment and the availability of an automatic knowledge 

diagnostic system [42], [43], [44]. Thus, for the student, this affects the formation of the basic conditions for 

effective self-learning and self-control [45], [46]. For this reason, it affects the increase of their cognitive activity 

and motivation [47], [48]. Therefore, the study rejected the null hypothesis that e-textbooks do not affect 

students' learning outcomes but proved their importance in modern digital learning.  

However, this study has certain limitations. We can point to the low number of respondents (250 people). This 

affected the results. Future studies are planned to involve a more significant number of respondents. In addition, 

the data obtained are limited by the regional factor (Ukraine). Therefore, these data are only based on students 

in Ukraine. This aspect should be considered when interpreting the data. These limitations open new areas for 

research. A broader experimental study involving students from Ukraine and other EU countries is planned to 

be conducted, allowing us to recognize the role of e-textbooks in modern educational institutions more 

accurately. 

5. Conclusions 

Based on the survey, the authors found that students who used electronic textbooks demonstrated better 

academic results than students from the control group. Important indicators were the increase in the percentage 

of successful answers compared to the control group in physics and mathematics. The experiment showed that 

students who used e-textbooks showed better results, although, in physics, the difference between the 

experimental and control groups was statistically insignificant. In mathematics, the effect was more pronounced. 

This confirms the alternative hypothesis about the positive impact of e-resources on learning outcomes and 

rejects the null hypothesis. It is important to note that physical tasks may require knowledge and experimental 

thinking skills, which are more challenging to develop with e-textbooks. 

It is indicated that modern E-textbooks, placed on modern educational platforms, have easy navigation tools 

and provide the ability to view structural elements, highlight text, and control knowledge. In addition, they 

provide essential information about the topic open on the screen and contain instructions for completing tasks.  

The study also indicated a positive effect of using electronic textbooks. Students from the experimental group 

admitted that their performance and results had improved. However, students from the control group also 

demonstrated a high level of interest in learning and showed some improvements in knowledge. However, their 

results were not so pronounced. In general, well-thought-out and well-written electronic textbooks affect the 

desire of students to use them. Electronic textbooks with interactive tasks and multimedia support are more 

interesting for students. 

The introduction of a mandatory electronic supplement to a printed textbook starting in the 2024-2025 academic 

year will make it possible to use the positive aspects of both paper and electronic textbooks and improve the 

quality of the educational process. 

In the context of the implementation of the Concept for the Development of Science and Mathematics Education 

(STEM Education), electronic textbooks provide didactic and methodological support for the use of immersive 

technologies for visualizing educational information, virtual laboratories, interactive and mobile learning, and 

contain additional cognitive and career guidance material that a paper textbook cannot contain due to the limited 

number of pages.  

 

References     

[1] G. B. Aliyeva, “The Use of E-Learning Tools for Teaching English in High School”, E-Learn. Innov. J., 

vol. 1, no. 2, pp. 39–67, Sep. 2023. Accessed: May 29, 2025. [Online]. 

Available: https://doi.org/10.57125/elij.2023.09.25.03 

[2] I. Vorotnykova, “Organizational, Psychological and Pedagogical Conditions for the Use of E-Books and 

e-Textbooks at School”, Turkish Online J. Distance Educ., pp. 89–102, Jul. 2019. Accessed: May 29, 

2025. [Online]. Available: https://doi.org/10.17718/tojde.598227 

https://doi.org/10.57125/elij.2023.09.25.03
https://doi.org/10.17718/tojde.598227


 PEN Vol. 13, No. 3, 2025, pp.681-694 

690 

[3] H. Shalatska, O. Zotova-Sadylo, O. Makarenko, and L. Dzevytska, “Implementation of E-assessment in 

Higher Education,” CEUR Workshop Proceedings, vol. 2732, pp. 1172–1186. Accessed: Mar. 3, 2025. 

[Online]. Available: https://doi.org/10.31812/123456789/4466 

[4] N. Sakkoula and A. Lionarakis, “Tracing the Philosophical and Theoretical Origins of Openness in 

Education,” Futurity Philosophy, vol. 3, no. 3, pp. 114–130, 2024. [Online]. Available: 

https://doi.org/10.57125/FP.2024.09.30.07 

[5] O. Ovcharuk, I. Ivaniuk, N. Soroko, O. Gritsenchuk, and O. Kravchyna, “The use of digital learning tools 

in the teachers’ professional activities to ensure sustainable development and democratization of education 

in European countries”, E3S Web Conf., vol. 166, p. 10019, 2020. Accessed: May 29, 2025. [Online]. 

Available: https://doi.org/10.1051/e3sconf/202016610019 

[6] V. Svyrydiuk, P. Luzan, O. Svyrydiuk, O. Titova, and O. Popova, “Electronic Textbooks as Means for 

Developing Professional Competencies of Engineering Students”, in Lecture Notes in Mechanical 

Engineering. Cham: Springer Int. Publishing, 2021, pp. 707–716. Accessed: May 29, 2025. [Online]. 

Available: https://doi.org/10.1007/978-3-030-91327-4_68 

[7] N. Ivanenko, A. Boiko, L. Fedorchuk, I. Panchenko, and D. Marieiev, “Development of educational policy 

in Ukraine in the context of European integration and digital transformation”, Eduweb, vol. 17, no. 2, 

pp. 296–305, Apr. 2023. Accessed: May 29, 2025. [Online]. 

Available: https://doi.org/10.46502/issn.1856-7576/2023.17.02.25 

[8] O. Kulynych, “Digital transformation of vocational educational organizations of Ukraine: European 

vector”, ScienceRise: Pedagogical Educ., no. 4(43), pp. 12–17, Jul. 2021. Accessed: May 29, 2025. 

[Online]. Available: https://doi.org/10.15587/2519-4984.2021.238001 

[9] K. Mereniuk, I. Parshyn, “The history of civilizations of Pre-Columbian America: assessment of 7-8 grade 

world history textbooks for Ukrainian students”, RPR, vol. 1, p. 342–366, Feb. 2025. Accessed: Mar. 3, 

2025. [Online]. Available: https://doi.org/10.25112/rpr.v1.3807 

[10] L. Hrynevych, O. Linnik, and J. Herczyński, “The new Ukrainian school reform: Achievements, 

developments and challenges”, Eur. J. Educ., vol. 58, no. 4, pp. 542–560, Nov. 2023. Accessed: May 29, 

2025. [Online]. Available: https://doi.org/10.1111/ejed.12583 

[11] L. Subota, Z. Buts, O. Bashmanivskyi, H. Taranenko, and I. Lutsenko, “Exploring the influence of modern 

technologies in education: Evaluating the effects of e-learning and remote instruction on academic 

performance”, Multidisciplinary Rev., vol. 7, p. 2024spe019, Jun. 2024. Accessed: May 29, 2025. 

[Online]. Available: https://doi.org/10.31893/multirev.2024spe019 

[12] R. S. Gurevych, N. Y. Dmitrenko, A. I. Petrova, O. A. Podzygun, and N. R. Opushko, “Use of an e-

textbook for pre-service teachers in autonomous learning of english for specific purposes”, Inf. Technol. 

Learn. Tools, vol. 89, no. 3, pp. 64–77, Jun. 2022. Accessed: May 29, 2025. [Online]. 

Available: https://doi.org/10.33407/itlt.v89i3.4941 

[13] T. Succar, V. A. Lee, H. Beaver, and A. G. Lee, “Digital teaching and learning: the future of 

ophthalmology education”, in Digital Teaching, Learning and Assessment. Elsevier, 2023, pp. 241–251. 

Accessed: May 29, 2025. [Online]. Available: https://doi.org/10.1016/b978-0-323-95500-3.00011-0 

[14] B. C. Phillips, J. Johnson, N. Khalid, N. Zapparrata, and G. Albright, “Benefits of an Online Interactive 

Educational Program Over Traditional Textbooks”, Nurse Educ., Publish Ahead of Print, Mar. 2023. 

Accessed: May 29, 2025. [Online]. Available: https://doi.org/10.1097/nne.0000000000001398 

https://doi.org/10.31812/123456789/4466
https://doi.org/10.57125/FP.2024.09.30.07
https://doi.org/10.1051/e3sconf/202016610019
https://doi.org/10.1007/978-3-030-91327-4_68
https://doi.org/10.46502/issn.1856-7576/2023.17.02.25
https://doi.org/10.15587/2519-4984.2021.238001
https://doi.org/10.25112/rpr.v1.3807
https://doi.org/10.1111/ejed.12583
https://doi.org/10.31893/multirev.2024spe019
https://doi.org/10.33407/itlt.v89i3.4941
https://doi.org/10.1016/b978-0-323-95500-3.00011-0
https://doi.org/10.1097/nne.0000000000001398


 PEN Vol. 13, No. 3, 2025, pp.681-694 

691 

[15] D. Vasylieva, “Electronic application to a paper textbook”, in Educational process in wartime conditions 

and post-war recovery of Ukraine with integration into the European community. Int. Acad. Appl. Sci. 

Lomza, 2024. Accessed: May 29, 2025. [Online]. Available: https://doi.org/10.32405/mono-lomza-kyiv-

2024-2-8 

[16] O. M. Elbrekht, I. Bakhov, K. Vukolova, and L. D. Kostenko, “Preparing teachers in the professional 

development system for participation in textbook development in the USA”, Rev. Espac. Em Educ., 

vol. 14, no. 33, Dec. 2021, Art. no. e16911. Accessed: May 29, 2025. [Online]. 

Available: https://doi.org/10.20952/revtee.v14i33.16911 

[17] N. Bobro, D. Ivanova, K. Pyvovarov, Z. Shatskaya, and V. Kucheriavyi, “Investment approach of higher 

education institutions to the development of educational platforms”, Salud, Cienc. Tecnol. - Ser. Conf., 

vol. 4, p. 1392, Jan. 2025. Accessed: May 29, 2025. [Online].  

[18] H. Mazur, V. Bolhov, I. Akhnovska, O. Dluhopolskyi, and S. Kozlovskyi, “The impact of educational 

development on the countries’ competitiveness in the knowledge economy”, Nauk. Visnyk Natsionalnoho 

Hirnychoho Universytetu, no. 1, pp. 140–146, Feb. 2025. Accessed: Jul. 14, 2025. [Online]. 

Available: https://doi.org/10.33271/nvngu/2025-1/140 

[19] V. Sipii, F. Kurtiak, I. Mykhaliuk, I. Hryhorchuk, and T. Zasiekina, “Virtual laboratories as a means of 

increasing accessibility of biological education in Ukraine”, Periodicals Eng. Natural Sci. (PEN), vol. 12, 

no. 4, pp. 627–636, Dec. 2024. Accessed: May 29, 2025. [Online]. 

Available: https://doi.org/10.21533/pen.v12.i4.64 

[20] R. Oleiwi, “The Extent to Which Textbooks Fulfill the Requirements of Digital Transformation in 

Accounting and Auditing”, Int. J. Professional Bus. Rev., vol. 8, no. 5, May 2023, Art. no. e01509. 

Accessed: May 29, 2025. [Online]. Available: https://doi.org/10.26668/businessreview/2023.v8i5.1509 

[21] I. Zhyhora, V. Vdovenko, I. Baraniuk, N. Kotelianets, and O. Nikitina, “Innovations in education in times 

of war: research and evaluation of results”, Eduweb, vol. 18, no. 2, pp. 88–99, Jun. 2024. Accessed: 

May 29, 2025. [Online]. Available: https://doi.org/10.46502/issn.1856-7576/2024.18.02.6 

[22] C. Krille, Teachers' Participation in Professional Development. Cham: Springer Int. Publishing, 2020. 

Accessed: May 29, 2025. [Online]. Available: https://doi.org/10.1007/978-3-030-38844-7 

[23] N. Bobro, V. Bielikov, M. Matveyeva, A. Salamakha, and V. Kharchun, “Innovations in Public 

Administration and Management for Implementing Effective Strategies and Tools”, Salud, Cienc. Tecnol. 

- Ser. Conf., vol. 4, p. 1483, Feb. 2025. Accessed: Jul. 14, 2025. [Online]. 

Available: https://doi.org/10.56294/sctconf20251483 

[24] S. Lee, J.-H. Lee, and Y. Jeong, “The Effects of Digital Textbooks on Students’ Academic Performance, 

Academic Interest, and Learning Skills”, SSRN Electron. J., 2020. Accessed: May 29, 2025. [Online]. 

Available: https://doi.org/10.2139/ssrn.3588218 

[25] H. Mazur et al., “Customer Classification and Decision Making in the Digital Economy based on Scoring 

Models”, Wseas Trans. Bus. Econ., vol. 20, pp. 800–814, Apr. 2023. Accessed: May 29, 2025. [Online]. 

Available: https://doi.org/10.37394/23207.2023.20.74 

[26] A.  Yohannes, H.-L. Chen, and C.-C. Chang, “Effect of an interactive e-book on middle school students' 

mathematics reading and spatial ability”, Educational technol. res. develop., Apr. 2023. Accessed: May 29, 

2025. [Online]. Available: https://doi.org/10.1007/s11423-023-10225-0  

https://doi.org/10.32405/mono-lomza-kyiv-2024-2-8
https://doi.org/10.32405/mono-lomza-kyiv-2024-2-8
https://doi.org/10.20952/revtee.v14i33.16911
https://doi.org/10.33271/nvngu/2025-1/140
https://doi.org/10.21533/pen.v12.i4.64
https://doi.org/10.26668/businessreview/2023.v8i5.1509
https://doi.org/10.46502/issn.1856-7576/2024.18.02.6
https://doi.org/10.1007/978-3-030-38844-7
https://doi.org/10.56294/sctconf20251483
https://doi.org/10.2139/ssrn.3588218
https://doi.org/10.37394/23207.2023.20.74
https://doi.org/10.1007/s11423-023-10225-0


 PEN Vol. 13, No. 3, 2025, pp.681-694 

692 

[27] N. Tymoshenko, О. Оsypenko, O. Smolinska, O. Ilina, and A. Romaniuk, “Integrating gamification and 

gaming technologies into Ukrainian education: transforming the learning experience”, Multidisciplinary 

Sci. J., vol. 6, p. 2024ss0725, May 2024. Accessed: May 29, 2025. [Online]. 

Available: https://doi.org/10.31893/multiscience.2024ss0725 

[28] N. Tymoshenko, О. Оsypenko, O. Smolinska, O. Ilina, and A. Romaniuk, “Integrating gamification and 

gaming technologies into Ukrainian education: transforming the learning experience”, Multidisciplinary 

Sci. J., vol. 6, p. 2024ss0725, May 2024. Accessed: Mar. 3, 2025. [Online]. 

Available: https://doi.org/10.31893/multiscience.2024ss0725 

[29] C. V. González Córdova and C. Solis, “Transforming the learning experience: gamification and extended 

realities in an undergraduate course”, in 16th Int. Conf. Educ. New Learn. Technol., Palma, Spain, Jul. 1–

2, 2024. IATED, 2024. Accessed: May 29, 2025. [Online]. 

Available: https://doi.org/10.21125/edulearn.2024.1266 

[30] I. Xodabande and M. R. Hashemi, “Learning English with electronic textbooks on mobile devices: Impacts 

on university students’ vocabulary development”, Educ. Inf. Technol., Aug. 2022. Accessed: May 29, 

2025. [Online]. Available: https://doi.org/10.1007/s10639-022-11230-1 

[31] C.-C. Chang and T.-C. Chen, “Emotion, cognitive load and learning achievement of students using e-

textbooks with/without emotional design and paper textbooks”, Interact. Learn. Environ., pp. 1–19, Jul. 

2022. Accessed: May 29, 2025. [Online]. Available: https://doi.org/10.1080/10494820.2022.2096639 

[32] J. Lim, G. E. K. Whitehead, and Y. Choi, “Interactive e-book reading vs. paper-based reading: Comparing 

the effects of different mediums on middle school students’ reading comprehension”, System, vol. 97, 

p. 102434, Apr. 2021. Accessed: May 29, 2025. [Online]. 

Available: https://doi.org/10.1016/j.system.2020.102434 

[33] M. Artemchuk, O. Marukhlenko, N. Sokrovolska, H. Mazur, and D. Riznyk, “The impact of economic 

recession on the financial support of state functions during crisis situations”, Theor. Practical Res. Econ. 

Fields, vol. 15, no. 2, p. 350, Jun. 2024. Accessed: Jul. 9, 2025. [Online]. 

Available: https://doi.org/10.14505/tpref.v15.2(30).15 

[34] M. Zhenchenko, O. Melnyk, Y. Prykhoda, and I. Zhenchenko, “Ukrainian E-Learning Platforms for 

Schools: Evaluation of Their Functionality”, Int. Rev. Res. Open Distrib. Learn., vol. 23, no. 2, pp. 136–

150, May 2022. Accessed: May 29, 2025. [Online]. Available: https://doi.org/10.19173/irrodl.v23i2.5769 

[35] O. Boiko, O. Dolhusheva, K. Shvets, Y. Nadolska, and L. Yepifantseva, “Interactive Approaches to 

Teaching English in the Framework of the “New Ukrainian School””, Int. J. Inf. Educ. Technol., vol. 15, 

no. 5, pp. 976–987, 2025. Accessed: Jul. 14, 2025. [Online]. 

Available: https://doi.org/10.18178/ijiet.2025.15.5.2304 

https://doi.org/10.31893/multiscience.2024ss0725
https://doi.org/10.31893/multiscience.2024ss0725
https://doi.org/10.21125/edulearn.2024.1266
https://doi.org/10.1007/s10639-022-11230-1
https://doi.org/10.1080/10494820.2022.2096639
https://doi.org/10.1016/j.system.2020.102434
https://doi.org/10.14505/tpref.v15.2(30).15
https://doi.org/10.19173/irrodl.v23i2.5769
https://doi.org/10.18178/ijiet.2025.15.5.2304


 PEN Vol. 13, No. 3, 2025, pp.681-694 

693 

[36] V. Clinton-Lisell, B. Seipel, S. Gilpin, and C. Litzinger, “Interactive features of E-texts’ effects on 

learning: a systematic review and meta-analysis”, Interact. Learn. Environ., pp. 1–16, Jun. 2021. 

Accessed: May 29, 2025. [Online]. Available: https://doi.org/10.1080/10494820.2021.1943453 

[37] S. Timotheou et al., “Impacts of digital technologies on education and factors influencing schools' digital 

capacity and transformation: A literature review”, Educ. Inf. Technol., Nov. 2022. Accessed: May 29, 

2025. [Online]. Available: https://doi.org/10.1007/s10639-022-11431-8 

[38] I. Červenková, M. Václavík, and Z. Sikorová, “Ways of Using Textbooks and Digital Resources by 

Teachers and Students in the Lower Secondary Schools”, New Educational Rev., vol. 71, no. 1, pp. 24–34, 

2023. Accessed: May 29, 2025. [Online]. Available: https://doi.org/10.15804/tner.23.71.1.02 

[39] H. Im, “Affective and Social Competencies of Elementary School Students in the Use of Digital 

Textbooks: A Longitudinal Study”, Behav. Sci., vol. 14, no. 3, p. 179, Feb. 2024. Accessed: May 29, 2025. 

[Online]. Available: https://doi.org/10.3390/bs14030179 

[40] T. K. Respati, B. H. Wicaksono, and E. Widodo, “The Use of Digital English Textbooks: A Study on 

Comprehension and Language Production Abilities Among Young Learners”, J. Lang. Lang. Teaching, 

vol. 12, no. 2, p. 833, Apr. 2024. Accessed: May 29, 2025. [Online]. 

Available: https://doi.org/10.33394/jollt.v12i2.10689 

[41] M.-R. A. Chen, G.-J. Hwang, R. Majumdar, Y. Toyokawa, and H. Ogata, “Research trends in the use of 

E-books in English as a foreign language (EFL) education from 2011 to 2020: a bibliometric and content 

analysis”, Interact. Learn. Environ., pp. 1–17, Feb. 2021. Accessed: May 29, 2025. [Online]. 

Available: https://doi.org/10.1080/10494820.2021.1888755 

[42] Y. Tsekhmister, “War, education and development: a pedagogical response to the challenges of 

modernity”. Academia, no. 35-36, pp.1-8. 2024. Accessed: May 29, 2025. [Online]. 

Available:  https://doi.org/10.26220/aca.4999 

[43] Y. V. Tsekhmister, A. V. Chalyi, and K. A. Chalyy, “Teaching and Learning of Medical Physics and 

Biomedical Engineering in Ukrainian Medical Universities”, in IFMBE Proceedings. Berlin, Heidelberg: 

Springer Berl. Heidelb., 2009, pp. 383–384. Accessed: Jul. 14, 2025. [Online]. 

Available: https://doi.org/10.1007/978-3-642-03893-8_110 

[44] Y. Tsekhmister, “Medical informatics and biophysics in medical universities of European countries: A 

systematic review and meta-analysis”, Electron. J. General Medicine, vol. 21, no. 2, Mar. 2024, Art. 

no. em570. Accessed: Jul. 14, 2025. [Online]. Available: https://doi.org/10.29333/ejgm/14197 

[45] O. Boiko, O. Dolhusheva, K. Shvets, Y. Nadolska, and L. Yepifantseva, “Interactive Approaches to 

Teaching English in the Framework of the “New Ukrainian School”, Int. J. Inf. Educ. Technol., vol. 15, 

no. 5, pp. 976–987, 2025. Accessed: Jul. 14, 2025. [Online]. 

Available: https://doi.org/10.18178/ijiet.2025.15.5.2304 

[46] I. Bondar, A. Humenchuk, Y. Horban, L. Honchar, and O. Koshelieva, “Conceptual and innovative 

approaches of higher education institutions (HEIs) to the model of training a successful specialist formation 

during a COVID pandemic,” J. Manage. Inf. Decis. Sci., vol. 24, no. 3, pp. 1–8, 2021. Accessed: Jul. 14, 

2025. [Online]. Available: https://www.abacademies.org/articles/Conceptual-and-innovative-approaches-

of-higher-education-institutions-(HEIS)-to-the-model-of-training-a-successful-specialist-formation-

during-a-covid-pandemic-1532-5806-24-3-248.pdf  

[47] I. Bondar, T. Gumenyuk, Y. Horban, O. Karakoz, and O. Chaikovska, “Distance E-Learning in the System 

of Professional Development of Corporation Managers: Challenges of COVID-19”, J. Educ. e-Learn. Res., 

https://doi.org/10.1080/10494820.2021.1943453
https://doi.org/10.1007/s10639-022-11431-8
https://doi.org/10.15804/tner.23.71.1.02
https://doi.org/10.3390/bs14030179
https://doi.org/10.33394/jollt.v12i2.10689
https://doi.org/10.1080/10494820.2021.1888755
https://doi.org/10.26220/aca.4999
https://doi.org/10.1007/978-3-642-03893-8_110
https://doi.org/10.29333/ejgm/14197
https://doi.org/10.18178/ijiet.2025.15.5.2304


 PEN Vol. 13, No. 3, 2025, pp.681-694 

694 

vol. 7, no. 4, pp. 456–463, 2020. Accessed: Jul. 16, 2025. [Online]. 

Available: https://doi.org/10.20448/journal.509.2020.74.456.463 

[48] I. Bashynska, O. Garachkovska, Y. Kichuk, T. Podashevska, and O. Bigus, “Smart Education 4.0: 

Balancing Dual-Distance and Reskilling Revolution”, Stud. Appl. Econ., vol. 39, no. 6, Jul. 2021. 

Accessed: Jul. 16, 2025. [Online]. Available: https://doi.org/10.25115/eea.v39i6.5262 

https://doi.org/10.20448/journal.509.2020.74.456.463
https://doi.org/10.25115/eea.v39i6.5262

