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Abstract

Introduction

This study evaluated the effectiveness of using educational 
technologies for personalized learning among younger 
schoolchildren in Ukraine, using a parallel convergent mixed-
methods design. The research was carried out in three cities: 
Kyiv, Lviv, and Odessa, involving 150 students in grades 1 to 4. 
Qualitative data were collected from teachers (n = 30) and 
parents (n = 35). Quantitative analysis of pre- and post-tests 
in mathematics revealed that students in the experimental 
group achieved significantly greater knowledge gains (p < 
.001; d = 1.61). Motivational outcomes indicated a medium-
to-large positive effect (η² = 0.42), showing increased 
engagement and confidence in the learning process. 
The findings have practical implications for educational 
policy and contribute to the understanding of the role 
of EdTech tools in personalizing learning for students. The 
conclusions recommend expanding access to educational 
technologies through government and local initiatives to 
enhance digital infrastructure in primary schools; creating 
systematic training programs for teachers to effectively use 
personalized learning platforms; and establishing ongoing 
monitoring of students’ digital interactions.

Despite increasing research on educational technologies 
in Ukraine’s primary schools, the field lacks a focused 

study on how digital tools support truly personalized 
learning paths for individual students in grades 1–4. While 
many programs have been used in frontline regions, surveys 
indicate teacher readiness and infrastructure challenges, 
and there is still little empirical evidence on how these 
technologies adapt content and pacing to meet individual 
needs, learning styles, or socio-emotional conditions across 
different regional settings. Addressing these gaps would 
be crucial in determining whether and how educational 
technologies can evolve from generic distance learning 
to provide genuinely personalized learning pathways for 
primary-age students in Ukraine. The rapidly changing 
space of Ukrainian primary schools requires that the new 
learning model not only update content and teaching 
methods, but also use modern educational technologies. 
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The latter are primarily aimed at meeting each 
student’s individual needs (Scippo et al., 2025). The 
integration of digital tools: adaptive platforms, tablets, 
educational applications (Seesaw, ClassDojo, or 
Google Classroom) allows teachers to form individual 
and adaptive learning routes, provide students with 
real-time feedback, and create tasks according to 
the level of mastery of the material. Such approaches 
are especially important for children aged 6–10 
(Putri et al., 2025). At the same time, previous studies 
have yielded contradictory results, highlighting the 
heterogeneity of personalized learning effects and 
their dependence on teacher competencies. Some 
authors have argued that adaptive digital platforms 
can improve learning outcomes only if teachers have 
sufficient digital and pedagogical literacy (Putri et al., 
2025). However, other researchers have recognized 
that algorithmic personalization often simplifies 
learning trajectories and provides uniform support 
that fails to account for socio-emotional factors 
or cultural context (Betts et al., 2021). In Ukrainian 
conditions, these contradictions are also shaped by 
unequal access to digital infrastructure and varying 
levels of teacher readiness across regions (Termenzhy, 
2024). Therefore, against this background, there is an 
urgent need for a comprehensive study of the role 
of educational technologies in the development of 
personalized learning in Ukrainian realities. Despite 
the availability of international research on the 
impact of technologies on the individualization of 
the educational process, the Ukrainian experience 
remains poorly studied.

This study aims to assess the effectiveness of 
implementing educational technologies in 
personalized learning for younger schoolchildren in 
Ukraine. The study has a two-component structure: 
quantitative to measure the impact of specific digital 
tools on student learning outcomes, and qualitative 
to analyze the experiences, expectations, and 
challenges faced by teachers, students, and their 
parents.

The research questions include:

1.	 What impact do educational technologies 
have on the academic outcomes of 
primary school students?

2.	 To what extent does personalized learning 
using digital tools boost student motivation 
and engagement?

3.	 How do participants in the educational 
process assess the effectiveness of using 
digital platforms to personalize the learning 
experience?

4.	 What experiences do students develop 
through working with educational 
technologies, and how do these 
experiences influence their learning?

This study is essential given the current challenges and 
opportunities facing Ukrainian education. It will not 
only provide empirical evidence of the effectiveness 
of specific technologies but also help to formulate 
practical recommendations for teachers, school 
administrators, and curriculum developers. In addition, 
the results can help shape national educational 
policies and contribute to the global discourse on the 
use of technology in personalized learning for primary 
school children.

Literature Review and Theoretical Framework

Personalized learning: conceptual approaches and 
significance for primary education

Personalized learning (PL) is considered one of the 
leading trends in modern education. Its goal is to 
create a learning environment that considers each 
student’s individual needs, interests, abilities, and 
learning pace. Some scholars have pointed out that 
personalized learning is an essential student-centred 
process with a flexible approach to content, time, 
method, and place of learning (Maksymchuk et al., 
2019a; Maksymchuk et al., 2019b). Other critics have 
emphasised that the actual implementation of the 
personalized learning approach may lead to the 
adaptation of materials without a clear rethinking 
of pedagogical interaction. According to Putri et al. 
(2025), learning is essential for younger students due 
to uneven cognitive development, varying levels of 
preparation upon entering school, and variability in 
learning styles. 

The PL approach is based on a few of the classical 
educational theories, in particular Lev Vygotsky’s 
concept of the Zone of Proximal Development. 
According to Vygotsky, learning is effective when it is 
aimed at the potential development that a student 
can achieve with the support of an adult or a more 
competent peer (Pressley & Roehrig, 2014). Another 
essential foundation is the theory of “learning to 
mastery” developed by B. Bloom (Betts et al., 2021). 
As shown in the study by Betts et al. (2021), this theory 
involves the gradual advancement of students towards 
complete mastery of knowledge, taking into account 
individual paces. This concept serves as an essential 
foundation for many modern digital platforms that 
use tests and diagnostic tools to determine a student’s 
developmental needs (Shanthamalar et al., 2024). 
However, as shown by Zhong (2022), although these 
theories are valuable guidelines, they were developed 
in the context of traditional schools, and their direct 
integration into digital educational environments may 
not account for new challenges.

Educational technologies as a means of personalizing 
learning

The use of technology in primary school acts as an 
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essential catalyst for a personalized approach. Among 
the most common tools are adaptive educational 
platforms, in particular DreamBox and i-Ready. These 
platforms are analysed in detail in the Clark-Wilson 
(2016) study. In addition, learning management 
systems (Google Classroom, Microsoft Teams), 
mobile assessment applications (Seesaw, Kahoot), 
and local resources (Vseosvita, Na Urok) are also 
widespread (Rusli et al., 2023). According to Kurnaedi 
(2025) and Walkington and Bernacki (2020), adaptive 
platforms use artificial intelligence algorithms to 
collect data about students and automatically adjust 
the complexity of tasks. Other researchers have 
emphasized that such systems focus only on the 
cognitive aspect of learning (Zuhri et al., 2024). This 
leads to the neglect of students’ social and emotional 
development, which is extremely important during 
the 6–10 age range. The popular platform Google 
Classroom in Ukraine provides teachers with flexibility 
in managing learning. However, the effectiveness of 
such platforms largely depends on digital literacy, 
access to technology, and administrators’ support 
(Kosenko et al., 2024; Mazur et al., 2025). Moreover, 
Andrusiak et al. (2022) emphasized the importance of 
an appropriate level of digital competence among 
participants in the educational process. 

Personalized learning in a global and Ukrainian 
context: existing research

At the international level, technology-supported 
personalized learning has been the subject of 
extensive empirical research. For instance, a study 
by the RAND Corporation covered more than 60 
schools in the United States and found a positive 
correlation between the use of technologies and 
improved performance in mathematics (Pane et al., 
2015). The other authors also noted that the effect was 
heterogeneous and depended on school capacity, 
teacher training, and the organization of the learning 
process (Rahayu et al., 2025). They demonstrated 
the critical role of personalization in primary school. 
Then Ariesta (2025) noted that when students learn 
at their own pace and level, the results are much 
better. An effective model of personalized learning in 
mathematics education is presented by Termenzhy 
(2024), which features student-centered lab work 
tailored to diverse sensory modalities. Other studies 
have shown that personalization has a greater impact 
on students with low starting scores and in classes 
with fewer students (Bang et al., 2022). This calls into 
question the universality of the approach, especially 
in countries with heavy teacher workloads (Yusuf, 
2025). 

In the current Ukrainian scientific space, there are few 
systematic studies of personalized learning in primary 
school. Some works emphasize the importance 
of using Google Classroom (Andrusiak et al., 2022; 

Kosenko et al., 2024). In addition, Ukrainian platforms 
are actively used to create tests, conduct online 
lessons, and provide teaching materials (Lokhvytska 
et al., 2025). The other works focus on general issues 
in the digitalization of education, blended learning 
methods, or the development of digital competences 
(Berezovska et al., 2025; Mytsyk et al., 2024).

The literature review identified several significant gaps. 
Specifically, there are few mixed-methods studies. 
Many researchers primarily rely on empirical testing 
or descriptive approaches. As a result, mixed-methods 
research remains underutilized in this field. Additionally, 
the way participants in the educational process 
perceive change has been largely overlooked. There 
is also a clear lack of emphasis on the emotional and 
social aspects of learning. Theories of personalization 
are often reduced to technological algorithms, while 
social support and emotional comfort are just as vital 
for younger students. This study aims to address these 
gaps. 

Theoretical framework 

Given the identified gaps, it is advisable to use a 
combined theoretical framework that combines 
quantitative and qualitative indicators. The 
quantitative component is based on indicators of 
academic performance (assessment results, progress 
dynamics, frequency of tool use). This allows for an 
objective assessment of the impact of educational 
technologies on personalization. In contrast, the 
qualitative component is based on self-determination 
theory. This theory assumes that motivation is formed 
through the satisfaction of three basic needs: 
autonomy, competence, and relatedness.

 This study is based on Self-Determination Theory (SDT), 
developed by Ryan and Deci (2000). According to this 
theory, an individual’s motivation and engagement 
are determined by the satisfaction of three basic 
psychological needs: autonomy, competence, and 
relatedness. In the context of modern personalized 
digital learning, these constructs provide a theoretical 
framework for understanding how educational 
technologies can enhance or, conversely, limit intrinsic 
motivation. In this study, Self-Determination Theory 
serves as a general theoretical framework and an 
analytical tool for interpreting qualitative data.

Method

Research design

The study used a mixed-methods, parallel-convergent 
design, integrating quantitative and qualitative data 
to provide a comprehensive understanding of the 
impact of educational technology on personalized 
learning. This means that quantitative and qualitative 
data were collected simultaneously but analysed 
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separately. These data were then integrated during 
the interpretation of the results. This approach enabled 
the collection of statistically sound results and essential 
insights into the use of educational technologies in 
personalized learning for primary school pupils.

The quantitative part of the study aimed to assess 
students’ academic achievement resulting from 
the use of an adaptive educational platform (in 
mathematics), while the qualitative part focused 
on the experiences, perceptions, and attitudes 
of teachers, parents, and students regarding the 
use of educational technologies in a personalized 
environment. The integration of such data enabled 
comparisons between quantitative changes (test 
scores) and qualitative topics (motivation or ease of 
use).

Participants

The study was conducted in three cities in Ukraine: Kyiv, 
Lviv, and Odesa, which have a developed educational 
infrastructure, a high level of digital accessibility, and 
experience implementing EdTech solutions. A total 
of four primary school classes (grades 1–4, ages 6–10) 
were selected. The quantitative component involved 
150 students, who were divided into an experimental 
group (using the educational platform) and a 
control group (studying according to the traditional 
programme). The division was formed at the class level 
to avoid mixing methods within the same educational 
community. The qualitative component also involved 
35 primary school teachers and 30 parents selected 
from the same schools. Six to eight focus groups with 
students (four to six children per group) were also 
conducted to record children’s impressions of learning 
with technology. All participants took part voluntarily, 
with written consent (for children – with parental 
consent). 

Materials

Quantitative instruments 

The main instrument for collecting quantitative data 
was adaptive educational platforms (DreamBox 
Learning and the Ukrainian platform Smart Kids). These 
platforms use individualized learning trajectories 
based on each student’s current level of knowledge. 
To measure learning progress, pre- and post-testing in 
mathematics was conducted.  Hence, students in the 
experimental group underwent personalized digital 
mathematics training using the DreamBox Learning 
and Smart Kids platforms for 8–12 weeks. Classes were 
held three times a week for 30–40 minutes and were 
integrated into the regular curriculum. At the same 
time, each lesson included adaptive exercises in 
arithmetic operations, logical thinking, and problem 
solving that were automatically adjusted to the 
student’s level. 

Pre- and post-testing

The tests covered the main cognitive components 
typical of primary mathematics education: 
logical thinking (recognizing patterns, classifying 
objects, reasoning); computational skills (arithmetic 
operations within the class curriculum, working with 
numbers and solving problems); analytical thinking 
(interpreting problems, devising solution strategies, 
performing multi-step actions); and spatial reasoning 
(orientation on a plane, working with geometric 
shapes, symmetry). The test tasks were tailored to 
suit the age and cognitive development of children 
aged 6–10. Additionally, compliance with the State 
Standard for Primary Education was verified. The 
pre- and post-tests comprised 25 multiple-choice and 
short-answer tasks across four cognitive domains: (1) 
arithmetic speed, (2) logical thinking, (3) analytical 
thinking, and (4) spatial reasoning. The content validity 
of the tests was confirmed by an expert panel of three 
elementary school methodologists. Reliability was 
acceptable (Cronbach’s α = 0.82 for the pre-test and 
0.85 for the post-test).

Qualitative tools

To determine the role of technology-enabled 
personalized learning, a set of qualitative tools was 
developed to capture perspectives from teachers, 
students, and parents. Interviews and surveys were 
used to gather the data. 

Procedure

Quantitative part

The experimental group worked with selected 
platforms (at least three lessons per week). At the 
same time, the control group studied using traditional 
methods without digital platforms. Before the 
experiment, both groups took an introductory test (pre-
test), and after its completion, a final test (post-test) on 
the same material. Duration of the experiment: 8–12 
weeks.

Qualitative part

After the experiment, the following were conducted: 
interviews with teachers who taught in the 
experimental classes, focus groups with students 
(gathering impressions of learning through the 
platform), and surveys of parents (ascertaining 
the impact of technology on home learning and 
child motivation). All interviews were conducted in 
person or online, depending on the schools’ logistical 
capabilities.

Data analysis

Quantitative analysis: Statistical software (SPSS) was 
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used to process the data. The main methods included 
conducting a t-test for independent samples to 
compare mean scores between the experimental 
and control groups. The effect size (Cohen’s d) was 
also calculated to assess the practical significance 
of the changes. Additionally, a sensitivity check was 
performed to account for possible differences at the 
pretest stage and the effects of nested class structure. 
In addition to independent t-tests and Cohen’s d, an 
analysis of covariance (ANCOVA) was performed to 
control for pretest differences between groups. The 
results confirmed the stability of the main effects (p 
< .001), indicating that the improvements in posttest 
performance in the experimental group were not due 
to baseline differences.

Qualitative analysis: Qualitative data were analyzed 
through the lens of self-determination theory, focusing 
on the core dimensions of autonomy, competence, 
and connectedness. During thematic analysis, initial 
open codes were generated inductively, and then 
grouped deductively into SDT categories.

Specifically, expressions indicating autonomy included 
references to learner choice, independence, and self-
directed learning (“I like that I can choose which task 
to start with”); competence codes encompassed 
statements about mastery, self-efficacy, and 
perceived success (“I can see my progress after each 
level”). Connectedness involved mentions of teacher 
or peer support (“We help each other on the app” or 
“The teacher gives me stars when I do well”). 

Coding was completed independently by two 
researchers and cross-checked for consistency (inter-
rater consistency κ = .87). These categories were then 
used to interpret the data within the SDT framework.

Ethical considerations

The study was conducted in compliance with basic 
modern ethical standards, Ukrainian legislation, and 
the recommendations of the Ministry of Education 
and Science of Ukraine. The main principles applied 
in the study included obtaining informed consent 

(all parents signed a consent form for their child’s 
participation in the survey) and confidentiality 
(personal data of participants is encrypted and stored 
separately from the results). The study provided for 
voluntary participation; in particular, participants had 
the right to refuse at any stage without consequences. 
The principle of anonymity was also observed: the 
article does not mention participants’ names or school 
names.

Results and Discussion

Quantitative analysis

To measure the effectiveness of personalized 
digital learning, a standardized pre- and posttest in 
mathematics was administered across several key 
cognitive domains.

As Table 1 shows, students who studied with educational 
technologies demonstrated a significantly higher 
increase in scores than those in the control group. 
The increase in the experimental group is not only 
statistically significant (p < 0.00), but also has a large 
effect size on the Cohen scale (d = 1.61). This indicates 
a high practical significance of the results. The tests 
were also structured by cognitive domains (arithmetic 
skills, logical thinking, analytical thinking, and spatial 
representations), which allowed assessment of which 
components showed the most significant changes 
(See Table 2). Although the table shows the mean 
values before and after the experiment for clarity, 
statistical comparisons were made between the 
experimental and control groups using the t-test for 
independent samples applied to the growth indicators 
(differences between the posttest and the pretest). 
This approach enabled avoiding misinterpreting the 
table as a within-group analysis.

These data indicate that all skills experienced positive 
dynamics, but the most significant increase was in 
logical thinking and basic computational operations. 
In particular, in the experimental group, all four skills 
improved, with an increase of 3.8 to 4.9 points. The 
most significant progress was observed in arithmetic 

Table 2
Gain in cognitive domains: experimental vs control group

Cognitive Domain Before Test 
(Exp)

After Test 
(Exp)

Gain (Exp) Before Test 
(Ctrl)

After Test 
(Ctrl)

Gain 
(Ctrl)

Gain Difference 
(Exp – Ctrl)

Arithmetic Skills 14.2 19.1 +4.9 13.9 16.1 +2.2 +2.7

Logical Thinking 13.1 17.8 +4.7 13.0 15.2 +2.2 +2.5

Analytical Thinking 15.3 19.7 +4.4 15.1 17.2 +2.1 +2.3

Spatial Thinking 15.8 19.6 +3.8 15.7 17.4 +1.7 +2.1

Table 1
Mean scores in mathematics before and after the experiment

Group Before test (M ± SD) After test (M ± SD) Increment p-value Cohen’s d

Experimental 58.4 ± 12.1 76.2 ± 10.3 +17.8 < 0.00 1.61

Control 57.9 ± 11.4 64.5 ± 12.8 +6.6 < 0.01 0.55

Note: between-group comparisons were conducted on gain scores using an independent-samples t-test
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skills (+4.9). This was due to daily exercises and adaptive 
levels of complexity. In addition, the effect was also 
noticeable in the development of logic (+4.7), since 
the programs had many tasks for identifying patterns, 
sorting, and decision-making. The control group also 
showed some improvement, however, much less: an 
increase of only +1.7 to +2.2 points in each domain. The 
smallest increase was observed in spatial thinking. The 
lack of visual digital materials in classical education 
can explain this.

The motivational component was assessed using a 
short scale completed by students before and after 
the experiment, employing a visual-motivational 
scoring system from 0 to 10 points based on criteria 
such as interest, satisfaction, independence, and self-
confidence).

Table 4 shows improvements in all motivational 
parameters within the experimental group compared 
with the control group. The most notable increase 
was in the “independent initiative” category, where 
the average score rose from 4.7 to 7.6 points (Δ = +2.9), 
suggesting the development of internal motivation 
and responsibility among students using educational 
technologies. In the control group, the corresponding 
increase was only +0.7 points, resulting in a significant 
intergroup difference of +2.3 points (p < 0.001). 
Additionally, there was a statistically significant rise in 
interest in learning (Δ = +1.7; p < 0.01) and satisfaction 
with the educational process (Δ = +1.6; p < 0.01) among 
students using adaptive platforms. An increase in 
confidence in personal success (from 5.8 to 7.9) further 
indicates the positive influence of a personalized 
approach on the emotional and volitional aspects 
of younger students. Conversely, the control group 
experienced modest increases across all criteria 
(from +0.4 to +0.7 points), reflecting typical gradual 
development under traditional learning conditions 
without extra stimulating tools. Therefore, digital tools 

that grant students autonomy and provide ongoing 
feedback appear to enhance internal motivation.

To determine whether external variables, such as 
gender, school type, and teachers’ level of digital 
training, influence digital learning effectiveness, 
additional analyses were conducted.

As shown in this table, the student’s gender did not 
have a statistically significant effect on score increases 
(p > 0.05): the average increase was +18.2 for girls and 
+17.3 for boys. This suggests gender neutrality in the 
effect. The type of school had a moderate impact: in 
private schools, the increase was +19.7 points, slightly 
higher than the +16.6 points observed in public schools 
(p < 0.05). The most notable effect was related to the 
variable “teacher competence in EdTech.” Classes 
with teachers exhibiting high digital literacy levels 
saw an average increase of 20.2 points, compared 
to 14.5 points in classes with low or medium digital 
literacy levels (p < 0.01). This highlights the critical 
importance of pedagogical readiness for integrating 
digital resources. The effect size for school type was 
medium (Cohen’s d = 0.48), whereas for teacher digital 
competence, it was large (Cohen’s d = 0.86), indicating 
that teacher readiness has a more substantial impact 
than school type.

Qualitative analysis 

Three primary qualitative methods were used in the 
study: semi-structured interviews with teachers, open-
ended surveys for parents, and focus groups with 
students. This multi-perspective approach enabled 
the study of the use of educational technologies in 
personalized learning for primary school pupils from 
different angles — professional (teachers), family 
(parents), and student. The results were analyzed using 
thematic analysis, which identified five dominant 
themes.

Table 3
Dynamics of the level of motivation: experimental vs control group

Motivation criterion Experimental 
(before → after)

Control 
(before → after)

 Δ between-group p-value

Interest in learning 6.1 → 8.4 6.0 → 6.7 +1.7 < 0.01

Satisfaction with the process 5.9 → 8.1 6.1 → 6.5 +1.6 < 0.01

Independent initiative 4.7 → 7.6 4.6 → 5.3 +2.3 < 0.00

Belief in one's own success 5.8 → 7.9 5.7 → 6.3 +1.6 < 0.01

Table 4
Increase in results in subgroups of the experimental group

Variable Category Gain (M) p-value

Student Gender Boys +17.3 n.s.

Girls +18.2

Type of School Private +19.7 < 0.05

Public +16.6

Teacher High EdTech Competency +20.2 < 0.01

Average/Low +14.5
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Topic 1. Individualization of learning

As shown in the table, the first important block was the 
individualization of the learning process. In particular, 
most of the teachers surveyed noted that educational 
technologies create favorable conditions for a 
targeted approach to each student. The integration 
of platforms allows varying the difficulty of tasks, the 
pace of work, and the type of educational activity 
according to the individual needs of children. A 
teacher with 14 years of experience pointed out that 
“Previously, I could only divide the class into groups 
conditionally. Now I can literally see who needs 
to repeat, who needs additional work, and who is 
ready to move on. And all this without reducing the 
motivation of others.” This is confirmed by parents’ 
feedback on changes in their children’s independent 
learning activities. The mother of a second-grade 
student reported that her daughter began using the 
math platform and noticed it became easier for her 
to solve problems. Thus, technology not only allows for 
variation in teaching materials but also helps students 
develop confidence in their own abilities.

Topic 2. Improved motivation

The next topic that was clearly identified in all three 
categories of respondents is a significant increase in 
motivation to learn, in particular, thanks to the game 
elements, interface, and system of points and awards 
built into the platforms: “We even have a phrase in 
our class: When will the platform be available? The 
children eagerly await these moments. And it’s not 
just a game, because they think and analyze”, said a 
teacher from Kyiv. 

In addition, student focus groups showed genuine 
enthusiasm for the opportunity to learn in a digital 
format. The children positively evaluated the fact that 
they could ‘play and learn at the same time,’ as well 
as try to do the task again in case of a mistake: “I like 
that if it doesn’t work out, you can click and try again. 
I want to try again myself,” said a third-grade student. 
Therefore, these results indicated that digital tools 
activate students’ internal motivation, which is key at 
the primary school age.

Topic 3. Independence and control over the learning 
process

Parents often pointed out that children began to 
organize their own learning, plan time for completing 
tasks, and independently evaluate results: ‘My 
daughter opens the app herself, does the exercises, 
and even analyses why she failed. This was impossible 
before without an adult (the father of a first-grade 
student). Teachers also pointed out that technology 
promotes the development of self-regulation and 
responsibility skills. In particular, some teachers 
acknowledged that digital learning offers students a 
degree of freedom. This is especially important in the 
context of developing the key competence of ‘lifelong 
learning’.

Topic 4. Access issues, digital inequality, and technical 
difficulties	

Despite generally positive feedback, respondents did 
not overlook the issues. In particular, teachers and 
parents from areas with unstable internet or limited 
technical resources noted barriers to fully using the 
platforms. A teacher from a rural school in the Lviv 
region noted that some children in her class can’t 
work at home because they lack proper devices or 
Wi-Fi. Additionally, some parents reported difficulties 
with new programs, particularly when their digital skills 
were limited. A mother of a second-grade student said 
she sometimes cannot understand how the program 
works and struggles to figure it out. Therefore, it is 
crucial to consider the social context when rolling out 
digital solutions and to avoid widening educational 
inequality.

Topic 5. Transformation of the role of teachers and 
families

The final summary topic concerns the transformation 
of teachers’ roles. In particular, the use of educational 
technologies enables not only changes in teaching 
format but also in pedagogical roles. Teachers are 
no longer the sole source of knowledge but instead 
become facilitators, mentors, and coordinators of 
individual educational paths: “We don’t just explain 

Table 5
Main thematic blocks and key quotes

Thematic block Key ideas Typical quotes

1. Individualization of learning - Ability to adapt tasks to the 
student's level

“I can give each student a task that matches their 
level.” (Teacher 3)

2. Motivation and engagement - Pace and content differenti-
ation

“It’s like a game, but I’m learning!” (Grade 2 student)

3. Independence and control 
over learning

- Gamification and positive 
emotionality

“I decide what to do first and what to leave for later.” 
(Grade 3 student)

4. Technical barriers and ine-
quality

- High interest in digital format “Some children don’t have a device or proper Wi-Fi.” 
(Teacher 4 from a rural school)

5. Role transformation - Students plan their own 
learning

“I’m not just teaching anymore—I’m guiding individu-
al trajectories.”
(Teacher 10)



December 2025, Volume 18, Issue 1

116

109-121

the material. We now analyze statistics, adapt tasks, 
support weaker students, and challenge stronger 
ones. It’s more like an instructor model” (Grade 4 
teacher).  At the same time, parents pointed out 
that digital platforms have made them more active 
participants in the educational process. Thus, this 
interaction among teachers, students, and families 
has shaped a new ecosystem of learning.

Therefore, this study showed that educational 
technologies have great potential for implementing 
personalized learning in primary school. Digital 
platforms contribute to better adaptation of content to 
the individual needs of students, increased motivation 
and the development of independence. Additionally, 
significant challenges related to technical support 
and digital competence have been identified and 
require attention at the level of educational policy. The 
integration of technology is changing the traditional 
roles of participants in the educational process, 
stimulating deeper cooperation between schools and 
families.

Discussion

The study results demonstrated the impact of 
educational technologies on primary school students’ 
academic performance. Specifically, the data showed 
an increase in performance in the experimental group 
that used the DreamBox and Smart Kids platforms. 
The average score improvement for this group was 
+17.8 points (from 58.4 to 76.2). In contrast, the control 
group’s average increase was only +6.6 points. The 
effect size (Cohen’s d = 1.61) indicated strong practical 
significance for personalized digital learning. These 
findings align with many international studies, 
including meta-analyses of educational interventions 
utilizing EdTech tools (Aslan & Shiong, 2023; Barua et al., 
2022; Chaipidech et al., 2022; Dhananjaya et al., 2024; 
Farida et al., 2025). The results in cognitive domains 
were especially notable, with the most significant 
gains observed in arithmetic (+4.9) and logical thinking 
(+4.7). Similar patterns have been identified by other 
researchers working with different digital platforms 
(Halkiopoulos & Gkintoni, 2024; Kerimbayev et al., 
2023). These authors emphasised that personalisation 
of learning, which promotes autonomy, has a positive 
effect on internal motivation (Hashim et al., 2022; 
Ingkavara et al., 2022; Kim et al., 2022; Sabarun et al., 
2024). Other studies also demonstrate various changes 
in the system of engaging a personalized approach 
(Major et al., 2021; Nurseitova et al., 2024; Patil et al., 
2024; Foster). Other studies also indicate that the 
effective implementation of technology in education 
depends not on the availability of the tools themselves, 
but on teachers’ willingness and ability to adapt them 
to teaching (Grygus et al., 2019; Ruiz-Rojas et al., 2023; 
Safitri et al., 2021). Therefore, a comparison of the 
quantitative results obtained with international studies 

shows that modern educational technologies are 
highly effective in improving academic achievement, 
especially in the domains of logic and arithmetic (Ruiz-
Rojas et al., 2023; Shevchenko et al., 2024). 

This study also used qualitative data analysis from 
semi-structured interviews with teachers, open 
questionnaires for parents and focus groups with 
students. This approach enabled the recording of 
perceptions of digital learning by all key participants 
in the educational process. Accordingly, it was 
highlighted that individualization plays a significant 
role in the digital approach (Tsekhmister et al., 2022; 
Tsekhmister et al., 2023). The teachers who participated 
in the study unanimously emphasized that digital 
platforms significantly expand their opportunities 
for individualization. This is also consistent with the 
findings of other researchers, such as Alam et al. 
(2023), Behas et al. (2019), Safitri et al. (2021), Schmid et 
al. (2023), Sitovskyi et al. (2019), and Zheng et al. (2022).

The results showed that educational technologies 
have significant transformative potential for 
personalized learning in primary school. These 
technologies enable greater motivation among 
learners and foster independence and responsibility. 
In addition, they influence the formation of new 
forms of interaction between students, teachers, and 
families. However, the study also identified barriers 
related to digital infrastructure and unequal access 
that require targeted support. Effective integration 
of EdTech tools into primary schools requires not only 
technical infrastructure, but also teacher training, 
parent information and support for a digitally inclusive 
environment. Thus, the novelty of this study lies in 
revealing that qualitative changes in education are 
only possible through conscious partnership between 
all participants.

Limitations 

The main limitations of the study relate to the 
sample size and the relatively short duration of the 
experiment. For example, the sample size (n = 150) and 
the cluster structure, limited to three cities (Kyiv, Lviv, 
Odesa), reduced the generalizability of the results to 
all of Ukraine. Despite using a stratified sample and 
including both public and private schools, regional 
differences in digital infrastructure and teacher 
readiness levels could influence the data collected. 
Additionally, a major drawback is the length of the 
intervention. Specifically, the study lasted only one 
academic semester, which may not be enough to 
observe the long-term effects of personalized digital 
learning. On the other hand, while the use of a mixed 
or convergent design allows combining quantitative 
and qualitative elements of the analysis, it also has 
disadvantages. Particularly, reliance on data obtained 
from teachers and students could have caused a 
certain subjectivity of assessments. Despite these 
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limitations, the study’s results provided valuable 
insights into the role of educational technologies in 
primary education. 

Prospects for further research include conducting 
longitudinal or multicenter randomized experiments. 
These studies will allow us to check the stability of 
the identified effects and analyze the mechanisms 
of motivation formation. Thus, future multicenter 
randomized trials will help determine the long-term 
impact of EdTech integration on learning outcomes. 
In addition, future work should focus on identifying 
mediating factors: digital literacy and classroom 
climate.

Conclusions 

The proposed study confirmed the high effectiveness 
of educational technologies in implementing 
personalized learning in primary school. Students in the 
experimental group actively used the DreamBox and 
Smart Kids educational platforms. Accordingly, specific 
recommendations can be made. It is important for 
teachers to continue actively using digital innovations, 
but this requires creating conditions for improved and 
systematic training, especially considering various 
aspects of digital didactics, assessment, and the 
development of individual learning trajectories. It is 
crucial for managers and policymakers to support 
investments in upgrading school infrastructure. 
In particular, developing programs for teachers’ 
professional development in EdTech and personalized 
learning is recommended. Additionally, mechanisms 
should be used to monitor the effectiveness of digital 
solutions at local and national levels. Researchers are 
encouraged to conduct long-term studies. Limitations 
of the study include the sample size and the relatively 
short duration of the experiment. Promising areas 
for further research include analyzing the long-term 
effects of personalized digital learning, its impact 
on academic achievement, motivation, and social 
skills. It is also important to further explore the use of 
educational technologies in rural schools, especially in 
environments where there are significant challenges 
limitations.
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Appendix 1. Motivational scale for elementary school students

The goal is to determine the subjective level of motivation of younger schoolchildren when using educational 
technologies.

No. Question No. Question + +/- -

1 I am interested in studying with this program.

2 I am satisfied with the way we are studying now.

3 I want to study even more independently.

4 I believe that I have achieved good results.

Appendix 2. Semi-structured interview for teachers

Aim: To explore the experience of integrating EdTech into personalized learning.
General instructions: The interview lasts 20–30 minutes. It is conducted individually (online/offline). It is recorded 
with the respondent’s permission.

Key questions:

1.	 How do you use educational technologies in your work with younger students?
2.	 What features or advantages of digital platforms have you noticed for personalized learning?
3.	 Have student outcomes changed since the introduction of technologies? If so, how?
4.	 What challenges have you faced?
5.	 How do parents react to the use of technologies in education?
6.	 Do you plan to continue using these platforms?
7.	 What recommendations could you give to other teachers?

Appendix 3. Parent Questionnaire (Semi-Open Format)

Purpose: To identify parental attitudes towards EdTech, changes in child’s motivation and behaviour.

Part 1. Demographic information:

Child’s age:
Grade:
Parents’ education:
School type
Your level of digital literacy: 

Part 2. Open-ended questions:

How has your child’s interest in learning changed since the introduction of the educational platform?
Did your child need help with digital tasks? If so, what kind?
What do you like most about digital learning?
What do you dislike or worry about?
Is it worth continuing to use educational platforms in the future?
What are your tips or wishes for teachers and schools?

Appendix 4. Focus group scenario for students

Purpose: To explore children’s emotions, impressions, and difficulties while learning with technology.
Participants: 4–6 students from 1st grade
Duration: 25–30 min
Form: Informal conversation with visual and game elements
Moderator: Psychologist or teacher (with adherence to ethical principles)
Key questions:
What do you like most about the program/platform you work with?
What do you find most interesting about learning with a tablet or computer?
What was complex or unclear?
What would you like to change or improve?
Would you like to study like this at home?
How do you feel during such lessons - joyful, calm, worried?
Methodological notes: To conduct these focus groups, emoticon cards were used for emotions. Children could 
draw their favorite elements of the lesson. All responses were recorded in audio recordings and notes.


