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Abstract

Introduction

In the context of crisis situations, making use of the most 
recent opportunities for future educators’ training is a 
pertinent issue. The purpose of the suggested article is 
to evaluate how cutting-edge technologies might help 
train future preschool education specialists and assess 
how well they work in emergency scenarios. In order to 
accomplish this, scientific survey methods were used, and 
regression correlation and Pearson correlation were used 
to analyse the results. The findings show that the average 
score significantly increased as a result of the utilization of 
innovations in the educational process. The average level 
of professional reflection and motivation rose once the 
experiment started. According to Pearson’s correlation, 
university students were far more motivated to study and 
utilized this advantage to pass the test. Additionally, the 
regression analysis showed that even one variable (in the 
proposed study, motivation) significantly impacts another 
(in our case, test results). The STEM approach showed the 
most significant growth results, slightly outperforming the 
flipped learning opportunities. The conclusions recommend 
using innovative methods of flipped learning and the STEM 
approach.

Crises affect the professional formation and development 
of an individual. Military conflicts, pandemics and 

economic instability affect all spheres of social life, including 
education. Thus, the qualification of future specialists in 
preschool education requires flexibility, adaptation and 
implementation of the latest technologies to meet modern 
challenges. In addition, the scientific literature proves that 
in crisis conditions, traditional approaches to teaching may 
not be practical enough, so it becomes essential to develop 
and implement innovative teacher training methods.

However, a significant challenge is that current crises 
impact resource constraints, lack of practical experience 
among teachers, and psychological stress among students 
and teachers. In addition, the need for rapid adaptation to 
new learning formats is also a serious challenge. This calls 
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into question the effectiveness of traditional methods 
of training specialists in early childhood education 
and requires the search for new approaches, which 
determines the relevance of this study. Thus, given the 
preceding considerations, the main research problem 
is identifying important aspects of preschool teacher 
training that need improvement. Attention should 
be paid to identifying the main innovative methods 
influencing teaching effectiveness in these conditions.

This study differs from the previous ones in that 
it focuses on the study of the leading innovative 
approaches by conducting a cross-sectional study 
among students and teachers. In addition, it aims to 
determine the impact of digital technologies, adaptive 
methods and distance learning in crises. Therefore, 
the study focuses on determining the importance of 
innovative methods in training future specialists in 
preschool education. 

The purpose of this work is to analyse the role of 
innovative technologies in the system of training future 
specialists in preschool education and to determine 
their effectiveness in crises. The main tasks are as 
follows:

1.	 To analyse the empirical materials obtained 
through testing before and after using 
innovative training of future teachers.

2.	 To determine the effectiveness of various 
innovative methods.

3.	 To formulate recommendations for 
improving the system of preschool teacher 
training.

For this purpose, a hypothesis has also been formed 
that needs to be proved:

1.	 Using digital technologies and adaptive 
learning strategies will improve the 
professional training of future teachers in 
crises.

2.	 STEM education methods and a project-
based learning approach contribute to 
improving the professional training of 
students.

Literature review 

The importance of innovations in the training of 
preschool education specialists

Modern scholars have drawn attention to the 
importance of innovations in training preschool 
education specialists. Dychkivska and Uliukaeva 
(2021) analyse various innovations used in the 
pedagogical models of France, Germany, Sweden 
and other countries. The authors pointed out that the 
experience of pedagogical support in France and the 
UK should be considered an innovative technology for 
the professional training of future preschool teachers.  

In the UK, tutoring systems are actively developing, 
i.e., teachers’ assignments to students to teach them 
to act and think independently. In France, support 
is being developed, which involves the professional 
development of young teachers.

The study by Damayanti et al. (2024) provides a 
critical comparative analysis of the dynamics of early 
childhood education. The author identified a complex 
interaction between traditional and innovative 
pedagogical approaches. In general, the study points 
to the importance of introducing case and person-
centred approaches as important innovative methods. 
Gavrilas et al. (2024) identified the importance of using 
robotic technology but indicated that not all teachers 
can cope with using robotic systems. This suggests 
better support for professionals in the future. Herut and 
Setlhako (2025) analysed modern preschool teacher 
training programmes to improve future teachers’ 
pedagogical skills.

The authors’ findings confirmed a strong and 
effective preservice teacher education programme 
that develops preservice teachers’ pedagogical 
competencies (Artipah et al., 2024; Kozak et al., 2024). 
However, the authors also pointed to some limitations, 
including the problem of material resources and 
limited practical impact. Jing (2024) determined 
that modern preschool education has undergone 
a significant development evolution, and that its 
further development requires the involvement of new 
innovative solutions. Yang et al. (2023) identified the 
critical role of STEM education technologies in training 
future teachers. At the same time, Jin et al. (2023) also 
pointed out the importance of introducing modern 
innovative trends in training specialists. Modern 
education actively uses game modelling (Baikulova et 
al., 2024).

According to researchers, the use of game 
technologies in teacher training improves their ability 
to adapt the learning process to children’s needs (Li et 
al., 2024; Lu et al., 2024; Mikrouli et al., 2024) In addition, 
a few studies have shown that flipped learning is 
one of the key technologies used in teacher training 
(Chen & Chen, 2014). According to the research, this 
methodology involves preliminary acquaintance 
of students with theoretical material through video 
lectures or interactive resources.

At the same time, classroom work focuses on the 
active application of knowledge (Lu et al., 2024; 
Kavanagh et al., 2017). Rapti et al. (2024) identified 
the importance of using virtual reality technologies to 
train the specialists of the future. The study of other 
authors showed the importance of introducing game 
modelling and project-based learning in teacher 
training (Martínez-Bello et al., 2023). The study by 
Zhufeng and Sitthiworachart (2023) presents the main 
results of the introduction of augmented reality in 
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training future preservice teachers. Luo et al. (2023) 
pointed out the negative side of AI involvement in 
teacher training and identified the negative role of AI 
chats.

However, modern authors also noted that these 
innovations are challenging to implement in 
education, as they require exceptional material 
support and appropriate professional qualifications 
of teachers and experts themselves (Kasioura et 
al., 2025; Kurniawati et al., 2024; Zubalii et al., 2024). 
These studies have highlighted the significant need to 
improve mechanisms for supporting and developing 
students’ practical skills. 

Teacher education in times of crisis and martial law

Modern crises affect the introduction of various 
innovative methods in the training of specialists 
(Tsekhmister et al., 2023). In the context of martial law, 
higher education must strengthen the formation of 
professional skills, because at this time everyone must 
perform their professional duties to the best of their 
ability. The study by Dychkivska and Kozliuk (2023) 
describes the main components of the training of 
masters in the speciality ‘Preschool Education’.

The authors determined that in the content of modern 
disciplines provided by the master’s educational 
and professional programme ‘Preschool Education’, 
applicants are provided with specialised knowledge 
and skills that affect the creation of safety and 
assistance in emergency and crises. Other authors 
have pointed out that in times of crisis, the content 
of courses involves both theoretical knowledge and 
practical skills that should influence the effective 
management of the educational process (Kozak et al., 
2024; Nechyporenko et al., 2024; Vainola, 2024).

The study by Dychkivska & Kozliuk (2023) indicates 
that such modern courses as ‘Organisation and 
Management of Preschool Education’ and ‘Psychology 
of Management’ allow students to get acquainted 
with the regulatory framework for the organisation of 
the work of preschool education institutions with the 
provision of preschool education in the context of the 
crisis in Ukraine. In addition, students are introduced to 
the key aspects of crisis management. This area is now 
essential for making quick and effective decisions in 
the governance of preschool educational institutions. 
Bogush et al. (2024) identified the dual education 
system’s role on teachers’ professional development 
in crises. At the same time, several studies point to 
professional mental support for all applicants during 
the crisis period (Bilbrey et al., 2022; Kosenchuk & 
Tarnavska, 2024; Lowery, 2024).

The study by Iliichuk et al. (2024) describes the main 
measures to ensure the quality and accessibility of 
education for all participants in the educational 
process in war.  Other scholars have also addressed 

the issue of creating a quality learning space in times 
of war, emphasising the role of innovative solutions 
(Shynkar et al., 2025; Nissim & Naifels, 2024; Salha et 
al., 2024). At the same time, despite the considerable 
interest in providing preschool education in crisis 
conditions, several gaps should be addressed. First, 
there is not much empirical research on the impact of 
innovations in preschool teacher training.

Most existing work focuses on analysing policy and 
international initiatives but lacks a detailed analysis 
of their effectiveness. In addition, not many studies 
systematically examine the role of different innovative 
solutions. This study will fill these gaps and identify and 
indicate the role of innovative technologies in training 
future preschool education specialists.

Materials and Methods

Research design 

The study employed a quasi-experimental pre-test/
post-test design to examine the impact of innovative 
approaches (game modelling, flipped learning, 
project-based learning, case study, and the STEM 
approach) on the professional development of 
future preschool teachers. This research design was 
chosen as it allows for the comparison of student 
performance before and after the implementation 
of the selected teaching methods, thus enabling the 
assessment of their effectiveness. The intervention and 
data collection were conducted between September 
2024 and December 2024. This period was selected to 
allow sufficient time for the application of innovative 
approaches and the subsequent analysis of their 
effects. 

Sample and participants 

The study used a purposive sampling of participants. 
The criteria for inclusion in the study included studying 
in the field of preschool education and readiness to 
participate in the study. Participants had to voluntarily 
agree to participate in the study and complete all 
the proposed tasks. An important criterion was the 
lack of previous experience using the study methods. 
Therefore, students who had previously studied using 
the methods (flipped learning, STEM, etc.) were not 
included in the sample. This was done to avoid the 
influence of previous experience. In addition, regular 
attendance at classes was an important criterion, 
meaning that only those students who attended 
at least 85% of classes during the study period were 
included. 

Thus, 38 preschool teacher training programme 
students were selected for the study. Depending on 
the methodology, students were divided into 5 groups 
of 7-8 people. Table 1 shows the main groups, and the 
current methods used.
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Table 1
Number of students in groups and adopted 
approaches

Name of the 
group

The name of 
approach

Number of 
students

Group 1 Game simulation 7 students

Group 2 Flipped learning 8 students

Group 3 Project training 8 students

Group 4 Case-study 7 students

Group 5 STEM approach 8 students

Source: author’s development

Instruments and Procedure 

The main instrument in the study was a knowledge 
assessment test. The authors developed special tests 
to assess the level of pedagogical training. These 
tests took place before and after implementing the 
methods (maximum score - 100). The tasks consisted 
of theoretical questions and situational tasks that 
required the identification of practical skills of students 
(see Appendix 1).  The study also used a motivation 
questionnaire consisting of 10 questions that required 
a score from 1 to 5 (the so-called Likert Scale). This 
questionnaire allowed students to assess their level 
of knowledge, motivation to learn and interest (see 
Appendix 2). 

The research procedure included pre-testing, which 
consisted of test tasks to assess knowledge and 
pedagogical training. The training phase lasted 3 
months. At this stage, each group had the opportunity 
to be trained according to the appropriate 
methodology (game modelling, flipped learning, 
case studies, project-based learning, STEM approach). 
An essential criterion for the students was their 
mandatory attendance at seminars. After completing 
3 months of training, all participants completed a final 
test and a questionnaire to assess their motivation. 
It should be noted that the psychometric properties 
(reliability and validity) of the developed instruments 
were not formally tested. While the content of the 
test and questionnaire was reviewed by a panel 
of three experts in pedagogical methodology to 
ensure content relevance, no statistical validation 
was performed. This lack of formal validation is 
acknowledged as a limitation of the study and should 
be considered when interpreting the results.

Data analysis 

Several scientific methods were used to process the 
data. In particular, the use of descriptive statistics 
was important. The average scores before and after 
implementing the methods were determined to 
assess the changes in knowledge and motivation, i.e., 
the average values were calculated. The growth was 
also calculated. The following formula was used for 
this purpose:

Using this formula, the effectiveness of each method 
was determined and compared. The study also 
used correlation analysis to determine the level of 
motivation and test score gains. Pearson’s correlation 
coefficient (r), known in science, determines the 
strength and direction of the relationship between 
the variables. The paper uses the method of multiple 
linear regression analysis to determine the impact 
of each methodology on test results. The following 
formula was used for this purpose:

The ε indicates the error (residual term) of the 
regression model. It indicates that certain factors 
that may affect the test are considered but are not 
included in the model. These include the individual 
characteristics of test takers and random errors. Such 
an indicator makes the regression model more realistic, 
as no mathematical formula can ideally account 
for variations in the results. After that, the method of 
comparative analysis was used to compare the data 
obtained with the data of other scientists. 

Results

Unfortunately, the emergence of modern crisis 
realities has profound consequences in the formation 
of social, economic and military challenges, which will 
require qualitatively new approaches to the training 
of students in the field of preschool education to 
overcome (Tsekhmister, 2024; Zahorodnia et al., 2023).

In such circumstances, innovative methods have 
become a key tool in developing the necessary 
competencies required for further work in the fluid 
conditions of general political or socio-economic 
instability and gradual adaptation to possible rapid 
changes. From this point of view, it is essential to 
analyse the use of the latest educational technologies, 
to trace the vectors of their impact on the professional 
readiness of future teachers.

The main difficulties remain problematic, as they will 
undoubtedly be formed using innovative approaches. 
Considerable attention is paid to assessing the 
effectiveness of using such methods by reviewing 
the opinions of students and teachers, in particular, 
to identify further prospects for improving the use of 
pedagogical systems in teaching.

The purpose of the proposed survey is to study and 
empirically measure the assessments and practical 
experience of students and teachers using innovative 
digital methods to train future specialists in preschool 
education.
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The survey made it possible to establish the level of 
effectiveness of the use of the latest approaches, to 
conduct a professional assessment of readiness to 
perform professional duties in times of socio-political 
and military crisis, and to identify the main obstacles 
to establishing the educational process faced by all 
participants in the training.

The obtained results provide an essential empirical 
basis for further use in improving both existing 
educational practices and adjusting or developing 
fully independent recommendations for the future 
improvement of the quality of education of students 
in the field of preschool education (Maksymchuk et al., 
2019).

The test results were based on both answers to 
theoretical questions (finding the correct answer) 
and situational tasks. In particular, the average test 
score was determined, as well as the assessment of 
knowledge (see Figure 1).

The test showed a significant increase in the average 
score because of using innovations in the educational 
process. The scores increased by more than 17 points, 
more than 26%. This makes it possible to discuss the 
experiment’s somewhat tangible educational success.

A survey based on the Likert scale revealed an average 
level of motivation, which was 3.2 points before the 
experiment, while after the experiment it was 4.1.

The level of professional reflection has also increased. 
Before the active use of innovative education methods, 
self-analysis scores were 2.8 points; after active use 
of innovative approaches, this level increased to 3.9 
points.

Figure 1. 
Average score according to the test to assess the level 
of pedagogical training

Source: author’s development

Positive dynamics in assessment and self-assessment 
also increased the percentage of higher education 
students who support using innovative methods. The 
increase was from 45% to 78%. 

Obtaining digital values made it possible to determine 
the correlation between motivation and test 
results, i.e. to determine the Pearson coefficient. The 
calculations showed that before using innovative 
approaches, the coefficient was r = 0.45 (indicating 
a weak relationship), while after the application, the 
coefficient was r = 0.72 (i.e., a strong relationship). The 
regression analysis showed the following indicators: 
before the experiment, motivation explained 25% of 
the variations in performance, while after the active 
use of innovative methods, motivation can explain 
50% of the variation in performance.

Thus, the correlation demonstrated how strongly the 
two variables are related. Analysing the relationship 
between student motivation and test results; before 
using innovative methods, the indicator was found 
r = 0.45 (i.e., a relatively positive relationship was 
demonstrated). In practice, this led to the fact that 
higher education students were much more motivated 
to study and used their positive impact to pass the 
test (demonstrated better results when answering 
questions).

However, the impact of motivation can still be 
considered insignificant. At the same time, after the 
application of modern methods, the indicator was 
r = 0.72 (a strong positive correlation was proved), 
which, after the introduction of innovative methods, 
determined a much higher level of motivation, which 
began to have a much more significant impact on 
test results. Accordingly, higher education students 
had a much greater interest and engagement in 
learning and were sufficiently motivated to improve 
their results.

Also, the regression analysis showed that even 
one variable (motivation in the proposed study) 
significantly impacts another (in our case, test results). 
Thus, before introducing innovative teaching methods, 
motivation could explain approximately 20% of the 
variation in performance (R² = 0.20). Based on this, it 
can be argued that the level of students’ motivation 
before the experiment had a weak impact on learning 
outcomes.

After introducing progressive methods, motivation 
can explain half of the variation in performance (R² 
= 0.50). This indicator also indicates that the level of 
motivation began to have a significant impact on 
learning outcomes. The results of the correlation and 
regression analyses can be found in Tables 2-4.
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Table 2.
Comparison of mean values

Indicator
Before 
implementation

After 
implementation

Average test score 65 82

Motivation level (1–5) 3.2 4.1

Professional 
reflection level (1–5)

2.8 3.9

Support for 
innovative methods (%)

45% 78%

Source: author’s development

Table 3.
Conducting correlation analysis (determining 
Pearson’s coefficient)

A pair of variables
Before 
implementation (r)

After 
implementation (r)

Motivation - Test 
results

0.45 0.72

Source: author’s development

Table 4.
Regression analysis (the impact of motivation on 
results)

Indicator
Before 
implementation

After 
implementation

R² (proportion of 
explained variation)

0,20 (20%) 0,50 (50%)

Source: author’s development

The study also describes some methods used because 
of innovations that have demonstrated their benefits.

The measurements demonstrated the acquisition of 
specific theoretical knowledge, making it possible to 
improve the educational process and make certain 
adjustments.

In particular, the calculation mechanism involved 
dividing 38 students into 5 groups, each of which 
can be compared to the degree of improvement in 
learning outcomes (see Table 5).

Table 5.
Degrees of improvement in learning outcomes as a 
result of innovative methods

Method
Average 
score to

Average 
score after

Growth (%)

Game 
modelling

64 78 +21,9%

Flipped 
learning

66 85 +28,8%

Pro-
ject-based 
learning

65 79 +21,5%

Case studies 63 77 +22,2%

STEM 
approach

62 80 + 29,0%

Source: author’s development

Therefore, the calculations showed that the STEM 
approach showed the highest growth results, which 
amounted to +29%, which is not much, but higher 
than the best results in test scores, slightly ahead of 
the flipped learning opportunities (+28.8%).

We also propose a definition for assessing changes in 
motivation (see Table 6).

Table 6.
Evaluation of changes in motivation

Methodology
Average level of 
motivation to

Average level of 
motivation after

Increase

Game 
modelling

3,1 4,0 +0,9

Flipped learn-
ing

3,2 4,5 +1,3

Project-based 
learning

3,3 4,2 +0,9

Case studies 3,0 4,1 +1,1
STEM 
approach

3,1 4,6 +1,5

Source: author’s development

As a result of the correlation, it was determined 
that using the STEM approach is most important for 
the best increase in motivation (+1.5). This indicates 
the effectiveness of its use in individual test tasks, 
increasing the motivational component, engaging 
students in learning, etc. Accordingly, this made it 
possible to summarise the role of STEM methods in 
further education.

A qualitative regression analysis was also conducted. 
It identified the main factors that directly impacted 
the test results. The model was used for the regression 
analysis:

In this model: X1X1 - use of game simulation, X2X2 - 
use of flipped learning, X3X3 - project-based learning, 
X4X4 - case study method used, X5X5 - use of STEM 
approach, βiβi - coefficients of influence of each 
methodology, εε - random error.

The calculation of the regression coefficients based on 
the increase in test scores and the level of motivation 
showed the following results (see Table 7).

Table 7.
Analytical data for calculations

Methods
Test score 
increase (%)

Increased 
motivation

Game modelling 21.9% +0.9

Flipped learning 28.8% +1.3

Project-based 
learning

21.5% +0.9

Case studies 22.2% +1.1

STEM approach 29.0% +1.5

Source: author’s development
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Regression analysis was also applied, demonstrating 
certain advantages of the applied innovative 
methods in the training organisation. The results of the 
regression analysis are shown in Table 8.

The efficiency of five different teaching strategies was 
assessed using a multiple linear regression analysis, 
with the dependent variable being the post-testing 
outcomes of the students. The reference category 
was the control group (conventional instruction), 
and dummy variables were made for each of the 
five approaches (1 = method utilized; 0 = otherwise) 
because each student had only ever used one method. 
Notably, there were 38 participants in the entire 
sample, with rather modest subgroup sizes (n = 6-8 per 
method). The statistical power and generalizability 
of the results are hampered by the small sample size, 
even though regression analysis was utilized to find 
broad trends.

Despite being encouraging, the effect sizes for case 
studies and game models fell short of statistical 
significance (p > 0.05), suggesting only moderate or 
ambiguous efficacy. The least effective and non-
statistically significant was project-based learning.

These findings should be regarded cautiously due to 
the small sample size. However, the analysis indicates 
that the STEM approach and flipped learning may 
have the most potential to improve pedagogical 
outcomes and ought to be taken into consideration 
for broader adoption in teacher training. To validate 
these patterns and draw trustworthy statistical 
inferences, more studies with bigger sample sizes are 
required.

The regression model yielded the following coefficients 
(β): flipped learning (+8.23), STEM approach (+8.43), case 
studies (+1.63), game modelling (+1.33), and project-
based learning (+0.93). Among them, only flipped 
learning and the STEM approach demonstrated 
statistically significant effects (p < 0.05), indicating a 
strong association with improved test outcomes.

It has been demonstrated that game modelling and 
the case study method showed a relatively moderate 
impact (1.33 and 1.63, respectively), demonstrating their 
tangible effectiveness, but not as significant as using 
the STEM approach or flipped learning. Accordingly, 
a recommendation can be made to deepen the 
training of future teachers using innovative methods 
of flipped learning and the STEM approach, as these 
methods have demonstrated perhaps the best results.

Discussion

Times of political and economic instability have a 
significant impact on the formation of educational 
policy and the effectiveness of innovative 
technologies. The purpose of this paper is to analyse 

the role of innovative technologies in the system of 
training future specialists in preschool education and 
to determine their effectiveness in crises.

The realisation of this goal involves several tasks, in 
particular, to analyse empirical materials obtained 
as a result of testing before and after the use of 
innovative training of future teachers; to determine 
the effectiveness of various innovative methods; to 
formulate recommendations for improving the system 
of training of preschool teachers.

The following scientific hypotheses needed to be 
proved: using digital technologies and adaptive 
learning strategies will improve the professional 
training of future teachers in crises; STEM education 
methods and project-based learning will improve 
the professional training of students (Pavlenko et al., 
2024). The proposed results show that the testing 
demonstrated a significant increase in the average 
score because of the application of innovations in 
the educational process: the indicators increased by 
more than 17 points, more than 26%.

The Likert scale survey determined the average level 
of motivation, which increased after the start of the 
experiment. The level of professional reflection has 
also increased. Pearson’s correlation showed that 
higher education students were more motivated 
to learn and used their positive impact to pass the 
test (they showed better results when answering 
questions) (Bondar et al., 2021). However, the impact 
of motivation can still be considered insignificant. In 
addition, the regression analysis showed that even 
one variable (in the proposed study, motivation) 
significantly impacts another (in our case, test results). 
This indicator also indicates that the motivation level 
has significantly impacted learning outcomes.

The results confirm the findings of other researchers 
who consider the motivational factor one of the main 
advantages of using innovative teaching methods 
for future teachers (Bielienka, 2021; Storozhyk, 2024). 
Researchers rightly point out the importance of 
this aspect, and empirically prove the link between 
students’ interest in new innovative teaching methods 
and the increase in grades (Koshil, 2018; Telychko, 
2020).

Previous studies have highlighted the importance of 
implementing innovative teaching methods from the 
early stages of teacher education (Racu et al., 2017), 
as such approaches may support the modernisation 
of educational processes. The present findings 
provide tentative support for the hypothesis that 
digital technologies and adaptive learning strategies 
can contribute to improving the professional training 
of future teachers, particularly in crisis conditions.
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The data suggest that the STEM approach and 
flipped learning were associated with comparatively 
higher gains in test scores and learner motivation. 
However, these conclusions must be interpreted with 
caution due to the limited sample size (n = 38), with 
only 7–8 participants per group. Such a small sample 
substantially limits the statistical power of the analyses 
and weakens the reliability of inter-group comparisons.

Regression and correlation analyses indicated that 
the STEM approach had the strongest relationship 
with both academic improvement and motivational 
outcomes, followed closely by flipped learning. 
Nonetheless, the strength of these associations 
cannot be generalised beyond the study sample. 
The observed trends require further investigation 
and replication using larger, more representative 
participant groups.

The results partially support the second hypothesis, 
which proposed that STEM education and project-
based learning contribute to enhancing the 
professional preparation of students (Gumenyuk 
et al., 2021). While project-based learning showed 
lower effectiveness, flipped learning demonstrated 
outcomes close to those of the STEM approach. 
However, due to the methodological constraints of 
the study (particularly the small sample size) these 
findings remain preliminary.

The conclusions drawn align with those reported in 
other empirical studies on the impact of innovative 
teaching methods in teacher education (Brenneman 
et al., 2018; Dönmez & Gülen, 2024; Wan et al., 2020; 
Zhazira et al., 2024). Some researchers have also 
noted that outcomes may depend on the specific 
characteristics of participants and contextual factors 
(Arasomwan & Mashiy, 2021; Ozcinar et al., 2021), which 
further supports the need for careful interpretation.

Considering the small sample size, the findings of 
this study should not be considered definitive. Future 
research should be conducted with larger samples 
to strengthen the validity and generalisability of the 
results. Until then, any recommendations for the use of 
specific methods such as flipped learning or the STEM 
approach should be treated as exploratory rather than 
conclusive. It should also not be ruled out that the use 
of specific methods and their effectiveness depend 
on the pedagogical skills of teachers, which has also 
been emphasised by some scholars (Desnenko et al., 
2021; Halachev, 2024). Considering these aspects will 
also require a broader justification in future studies.

The study’s methodology has limitations, which should 
be considered when further processing the results. First, 
the proposed Likert scale contains certain limitations 
that may be subjective. For example, respondents 
may have found it difficult to determine the exact 
difference in scores, and their characterisation of 
good and satisfactory (for example) may have been 

based solely on their own experience. The use of 
regression analysis in this study is limited by the small 
sample size, which reduces the robustness of statistical 
conclusions.

It should be noted that testing is also a method that 
may have some subjective characteristics of the 
students themselves, who may have found some tasks 
more straightforward than others. At the same time, 
this does not deny that innovative methods directly 
impact training future teachers in crisis conditions.

Conclusions

The use of innovative methods in the training of students 
of pedagogical specialties is a promising direction, 
especially in the conditions of modern political and 
economic instability. Within the framework of this 
study, conducted on a relatively small sample, a 
positive dynamic of the average academic score 
was recorded after the implementation of innovative 
educational approaches: the indicators increased by 
more than 17 points, or over 26%.

An increase in the level of academic motivation 
and professional reflection of students was also 
observed. Pearson correlation analysis showed that 
more motivated students achieved higher results in 
completing test tasks. At the same time, the influence 
of motivation on the results should be considered 
statistically significant but limited. Regression analysis 
confirmed that even one variable (motivation) can 
have an impact on another (test results).

The best results were recorded when using the STEM 
approach, which slightly surpassed the flipped 
learning method in terms of effectiveness. Correlations 
indicate that it was the STEM methodology that 
contributed the most to the increase in motivation, 
which indicates its potential effectiveness not only in 
performing test tasks, but also in forming a general 
positive attitude towards learning.

Regression analysis confirmed these trends: students 
who studied using the STEM approach and flipped 
learning showed the greatest increase in knowledge.

However, it is worth emphasizing that the results 
obtained are specific to this sample and cannot be 
automatically generalized to wider populations. 
Although the conclusions look promising, they are 
preliminary. Further research using larger and more 
representative samples is needed to verify the 
reliability of the identified trends and to form more 
substantiated recommendations. Accordingly, future 
research should be devoted to the application of 
innovative methods in the training of students of 
pedagogical specialties based on the involvement 
of many respondents. This will allow us to confirm the 
effectiveness of innovations.
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Appendix 1

Test tasks for determining the level of pedagogical training. 

Part 1: Theoretical questions (choose the correct answer).

1. Which method most effectively promotes the development of creativity in pre-schoolers? a) Dictation 
tasks b) Game method c) Lecture teaching d) Memorizing poems.

2. What is the main goal of children’s sensory development? a) Influence on the development of thinking 
and speech b) Only the development of fine motor skills c) Prevention of hearing problems d) Formation 
of abstract thinking.

3. What is the main principle of learning in preschool education? a) The principle of coercion b) The 
principle of clarity c) The principle of memorisation d) The principle of individualisation.

4. What is the primary means of learning in preschool children? a) Reading books b) Observation c) Game 
d) Lectures by a teacher.

5. Which of the modern methods contributes most to children’s critical thinking development? a) STEM 
approach b) Traditional lecture method c) Speech dictation d) Listening to music.

Part 2: Situational tasks

6. A child in a group avoids communication and plays alone. What actions of the educator will be most 
effective?

7. A group of children does not want to participate in an educational session. What motivation methods 
can be used?

8. A child has difficulties completing a task to develop fine motor skills. How should I help?

9. During the lesson, children quickly lose attention. How can the educator change the course of the 
lesson to interest them?

10. The parents of one of the children insist on using traditional methods of upbringing, not innovative 
ones. How can we build an effective dialogue with them?

Appendix 2

Questionnaire for assessing motivation and attitude towards innovations.

Likert scale (rate from 1 to 5, where 1 - completely disagree, 5 - completely agree).

1. I enjoy learning.

2. I am interested in learning new methods of preschool education.

3. I am confident that I can work effectively with children.

4. Innovative approaches improve my understanding of the material.

5. I would like to implement new methods in my future work.

6. I am well versed in modern pedagogical technologies.

7. Using innovative methods increases the effectiveness of the learning process.

8. I believe that traditional methods are more effective than modern approaches.

9. I regularly update my knowledge of pedagogical innovations.

10. The use of interactive technologies helps to make learning more interesting.


