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Abstract 
The interaction between teachers and e-Learning systems plays a crucial role in the effectiveness and quality of online and 
blended education in secondary schools. This paper examines how teachers influence the use of e-Learning platforms 
through their digital competencies, experience in creating educational materials, and perceptions of the usefulness of 
information and communication technologies, as well as how e-Learning systems shape teaching practices and 
instructional strategies. The research is based on a quantitative study conducted among secondary school teachers, using 
a structured survey questionnaire and statistical methods including factor analysis and multiple regression analysis. The 
findings indicate that teachers’ actual and perceived IT knowledge and their experience in developing digital educational 
materials significantly affect the intensity and scope of e-Learning system usage. The results further highlight the need for 
systematic professional development of teachers to enhance effective interaction with e-Learning systems. The study 
provides empirically grounded insights that can support the design of teaching strategies and institutional policies aimed 
at improving the quality of e-teaching in secondary education. 
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1. Introduction 

The rapid development of information and 
communication technologies (ICT) has significantly 
accelerated the popularization of new methods for 
acquiring and transferring knowledge (Khan et al., 2024; 
Al-Ansi & Fatmawati, 2023; Arzeen et al., 2023; 
Osman, 2023). In this context, electronic learning (e-
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Learning) has seen dynamic growth, increased 
application, and substantial investment (Rabelo et al., 
2024; Yas et al., 2024). Currently, education in Bosnia 
and Herzegovina faces the new challenge of e-
education, which aims not to replace traditional 
pedagogy and teaching methodology entirely, but to 
expand and transform them, creating a new form of 
‘face-to-face’ learning based on electronic interaction. 
The aim of this research was to obtain valuable results 
and solutions that will enhance the educational capacity 
of secondary schools in fulfilling their core mission. The 
primary focus areas of this research are e-Learning, 
learning management systems (LMS), standalone 
software tools, and virtual classrooms for e-Learning. 
The teachers who participated in this research utilized 
the Moodle LMS and the Google Classroom platform in 
their work. In Bosnia and Herzegovina, these two 
platforms are the most commonly used for conducting e-
Learning. Research shows that teacher quality is the 
most prominent factor influencing students’ perceived 
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satisfaction in e-Learning systems (Chugh, 2023). It has 
been shown that the perception of teaching and learning 
among new generations of students requires an 
interactive multimedia approach to teaching content and 
collaborative learning supported by technology - with 
which students are very close, and that they will gladly 
accept such an approach to learning. In this sense, e-
Learning systems offer enough opportunities to 
implement the new role of the teacher. In this context, 
we propose the main hypothesis: There is an 
interactivity, which can be expressed qualitatively and 
quantitatively, between teachers who use modern 
information and communication technologies (ICT) to 
support teaching in secondary education and systems for 
e-Learning. The objectives of the research presented in 
this paper were derived from the stated hypothesis. To 
determine whether the intensity and frequency of use of 
software tools and functionalities of the learning 
management system in the teaching process is greater, if 
the teacher has greater real and perceived information 
technology (IT) knowledge. To determine whether the 
intensity and frequency of use of software tools and the 
functionalities of the learning management system in the 
teaching process can be related to the experience in 
creating one’s own educational digital materials. To 
examine whether the tendency to use software tools and 
functionalities of learning management systems in 
teaching can be explained by previously acquired 
experience in the use of ICT. To determine whether the 
scope of the used possibilities of the e-Learning platform 
is increased by the perception of the efficiency and 
usefulness of certain resources and software tools, which 
are used in e-Learning. The following scientific methods 
were used in the research of the effects of the interaction 
between the teacher and the e-Learning system: 
inductive, analysis, survey, comparative and statistical 
methods. This paper is structured in eight sections as 
follows. Section 1 is an introduction, and it states the 
problem addressed by the paper, hypothesis and research 
objectives. Section 2 – Learning in an electronic 
environment, explains the specifics and basic principles 
of learning in an electronic environment. Section 3 
describes the creation of educational materials and 
instructional design. In Section 4, the principles of 
creating educational materials and the criteria by which 
they are evaluated are given. In section 5, the specifics 
of the application of the most commonly used systems 
for conducting e-Learning in Bosnia and Herzegovina 
are briefly mentioned, and in section 6, the state of e-
Learning in Bosnia and Herzegovina is explained. In 
section 7, the research methodology is presented, the 
results of the conducted research are presented and 
discussed. Within this section, the classification of 
measurement variables and the evaluation of the 
measurement scale is given, and the model for proving 
the hypotheses of the work is presented. This is followed 
by factor analysis, multiple regression analysis and 
discussion of the obtained results. Finally, in Section 8, 
concluding considerations are given with regard to the 
findings of the research. 

2. Learning in an electronic environment 

The integration of information and communication 
technologies into education has enabled new models of 
teaching and learning supported by virtual classrooms 
and learning management systems, which facilitate 
communication, monitoring of learning progress, and 
timely feedback (Manegre & Sabiri, 2022). However, 
the effectiveness of learning in electronic environments 
depends not only on technological infrastructure but also 
on pedagogical design, teacher engagement, and 
meaningful interaction throughout the learning process 
(Sabeh et al., 2021; Tawafak et al., 2020). Prior research 
also indicates that successful e-teaching requires 
alignment with learning objectives and active student 
participation supported by appropriate digital tools 
(Mastan et al., 2022). In this context, teachers remain 
central in mediating technology use and shaping 
interaction quality; recent evidence suggests that 
pedagogical design and teacher presence are more 
decisive for effectiveness than infrastructure alone 
(Arezky, 2025; OECD, 2025). 

3. Creation of educational materials and 
instructional design 

The effective use of e-Learning platforms depends on 
the systematic development of digital educational 
materials aligned with instructional goals and 
pedagogical principles. Instructional design provides a 
framework for organizing content, selecting appropriate 
digital media, and supporting learning processes within 
electronic environments. Well-designed digital 
materials facilitate learner engagement and interaction 
by structuring content in ways that support 
understanding and timely feedback (Clark & Mayer, 
2023). In e-Learning contexts, teachers assume a dual 
role as both content providers and designers of learning 
experiences. Through the creation and adaptation of 
digital materials, teachers shape instructional strategies 
and align learning activities with students’ needs and 
curricular objectives. Consequently, experience in 
developing digital educational materials contributes to 
more effective use of e-Learning platform 
functionalities and supports meaningful teacher-student 
interaction. 

4. Principles of creating and evaluating digital 
educational materials 

The quality of digital educational materials depends on 
the alignment of technological solutions with 
pedagogical, didactic, and methodological principles. 
Teachers are responsible not only for selecting 
appropriate technologies, but also for ensuring that 
digital materials support learning objectives, student 
engagement, and meaningful interaction within the e-
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Learning environment (Tomić & Juričić, 2018). Given 
the absence of formally established evaluation criteria 
for digital educational materials in Bosnia and 
Herzegovina, this study refers to the criteria proposed by 
the Croatian Academic and Research Network 
(CARNet, 2016) as a relevant and structured framework. 
These criteria encompass scientific accuracy, 
pedagogical and didactic alignment with curricula, 
ethical considerations, technological usability, and 
organizational clarity. An overview of the CARNet 
evaluation principles is presented in Table 1. The 
application of such structured evaluation frameworks 
can support teachers in developing high-quality digital 
materials and contribute to more consistent and effective 
e-teaching practices.  

Table 1 - CARNet principles for the evaluation of digital 
educational materials (CARNet, 2016). 

Criterion type Description 
Scientific Accuracy, validity, and relevance of 

content based on reliable sources 
Pedagogical-

didactic 
Alignment with curriculum, learning 

outcomes, and teaching methods 
Psychological Adaptation to learners’ cognitive 

abilities and learning styles 
Ethical Promotion of inclusiveness, 

tolerance, and responsible digital 
behavior 

Technological Usability, accessibility, 
interoperability, and responsive 

design 
Organizational Clear structure, logical organization, 

and ease of navigation 
 

5. Specifics of applying the most commonly 
used e-Learning systems in Bosnia and 
Herzegovina 

In secondary schools in Bosnia and Herzegovina, the 
most commonly used e-Learning platforms are Google 
Classroom and Moodle. These systems differ in 
complexity, functionality, and implementation 
requirements, which directly influences teachers’ 
instructional practices. Google Classroom is often 
adopted due to its simplicity and low technical demands, 
whereas Moodle provides a more comprehensive 
learning management environment with advanced 
options for course organization, assessment, and 
monitoring student progress (Ketut Sudarsana et al., 
2019; Gamage, 2022). The choice of platform affects the 
scope and quality of teacher-student interaction and the 
extent to which digital tools are pedagogically utilized. 
Teachers’ digital competencies, experience, and 
pedagogical approaches are critical in determining the 
effective use of platform functionalities. Accordingly, 
successful implementation of e-Learning systems in 
secondary education depends not only on technological 
solutions but also on continuous teacher training and 
institutional support (Zou et al., 2025). 

6. e-Learning in secondary schools in Bosnia 
and Herzegovina 

International assessments indicate persistent challenges 
in the development of functional competencies among 
students in Bosnia and Herzegovina. Results from the 
Programme for International Student Assessment 
(PISA) show that 15-year-old students achieve scores 
below the OECD average in reading, mathematics, and 
science, with a substantial proportion not reaching 
minimum proficiency levels required for the effective 
application of knowledge in new contexts (OECD, 
2019). The broader educational context, including issues 
related to evaluation, quality assurance, and learning 
outcomes, has been analysed in national and 
international policy reports (UNICEF Bosnia and 
Herzegovina & OECD, 2022). These findings highlight 
the need for instructional approaches that promote 
higher-order thinking and active student engagement. In 
this regard, e-Learning can support pedagogical 
transformation in secondary education when it is based 
on sound pedagogical principles rather than emergency 
or ad hoc solutions. Research distinguishes between 
emergency remote teaching and well-designed online 
learning environments, emphasizing that effective e-
Learning requires careful planning, adequate 
infrastructure, and continuous professional support for 
teachers (Otto et al., 2024). Accordingly, the 
development of sustainable e-Learning practices in 
secondary schools in Bosnia and Herzegovina depends 
on systematic teacher training, appropriate technological 
resources, and strategic integration of digital 
technologies into teaching and learning processes. 

7. Research methodology, results and 
discussion 

The primary instrument utilized in this research is a 
survey questionnaire designed for teachers (Krnjić-sq, 
2022), consisting of 25 questions. The majority of the 
questions in the questionnaire feature “closed” 
responses, with options provided on a five-point Likert 
scale. To determine the factors influencing the effects of 
interaction, direct contact with high school teachers and 
literature providing primary and secondary data sources 
were used. The independent variables of the study were 
determined after combining frameworks and reviewing 
the literature. The survey questionnaire used in this 
study was originally developed in the Bosnian language 
as part of the author’s doctoral research and was 
subsequently translated into English for the purposes of 
this study. Both the English version of the questionnaire 
and the classification table of the measured variables are 
publicly available via the provided online references. 

7.1 Classification of measurement variables 
The survey was structured such that the questions were 
grouped into six dimensions aligned with the formulated 
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questions and research objectives (Krnjić-cmv, 2022). 
The questions were designed to measure specific 
manifest variables, including information literacy, use of 
software tools, skills in creating teaching content, use of 
e-banking, email correspondence, social networks, and 
using the Internet for reading news. Additional variables 
included participation in web conferences, writing and 
reading blogs, downloading music, playing games, 
downloading applications, using the Internet for 
scientific purposes, and preparing e-teaching materials. 
The survey also addressed the representativeness of 
resources in e-teaching, experience with software tools 
for e-teaching, use of the Internet when creating 
educational materials, downloading media from the 
Internet, respect for copyright, use of educational 
materials by other authors, and tools for conducting e-
teaching. In addition, the areas of research included 
teachers’ effectiveness in delivering e-Learning on the 
platform, participation in teacher forums, awareness of 
increasing digital competencies, the search for 
innovative solutions, willingness to participate in the 
development of e-Learning programs, the challenges of 
preparing for e-teaching, and the evaluation of the 
platform. Latent variables (dimensions) include a certain 
group of questions from the survey questionnaire, 
namely: D1. Actual and perceived IT knowledge of 
teachers, D2. Frequency and intensity of software tool 
usage, D3. Experience in producing of own digital 
educational materials, D4. Extent of utilization of the e-
Learning platform’s capabilities, D5. Teachers’ 
perception of the usefulness and efficiency of ICT in 
education, and D6. The need for additional teacher 
education in the application of modern ICT in e-
Learning. Each latent variable was assessed through a 
specific group of questions in the questionnaire, 
corresponding to the manifest variables being measured. 
For each manifest variable, a measurement scale was 
employed, facilitating the quantitative research. The 
entire questionnaire with manifest and latent variables 
represents a scale for measuring the effects of interaction 
between teachers and the e-Learning system. 
 

7.2 Rating scale 

The internal consistency of the measurement scale was 
evaluated using the Cronbach’s alpha coefficient. Prior 
to assessing the overall scale for measuring interaction 
effects, the internal consistency of each scale’s items 
(which measured the latent variables) was examined, 
followed by an evaluation of the internal consistency of 
the entire scale. Exploratory factor analysis (EFA) using 
principal component analysis with oblimin rotation was 
conducted to examine the underlying structure of the 
measured variables and to generate regression factors for 
subsequent analyses. The suitability of the data for factor 
analysis was confirmed using the Kaiser-Meyer-Olkin 
measure and Bartlett’s test of sphericity. Given the focus 
and scope of this article, detailed tables of factor 
loadings are not presented; however, the complete factor 
structure and loading matrices are documented in the 
author’s doctoral dissertation and are available upon 
request. The research procedure consisted of several 
sequential phases. Initially, six theoretical dimensions 
were defined based on the literature review and the 
conceptual framework of the doctoral research. 
Subsequently, exploratory factor analysis identified 
seven empirical factors. One of the extracted factors was 
not included in further analyses due to its limited 
theoretical interpretability and relevance to the research 
model. Therefore, six factors were retained and used as 
predictors in the regression analysis. 

7.3 Research model and hypotheses 
A research model was developed based on the 
relationship between the assessment of the effects of the 
interaction between teachers and the e-Learning system, 
and the identified latent variables. This model includes 
five auxiliary hypotheses derived from the main 
hypothesis: 
AH1: The intensity and frequency of using software 
tools and the functionalities of the e-Learning system in 
the teaching process are greater when the teacher 
possesses higher levels of both actual and perceived IT 
knowledge.  

 
Figure 1 - Flow diagram of the evidence of formulated hypotheses. 

39



Effects of interaction between teacher...  Je-LKS, Vol. 21, No. 3 (2025) 
 

© Italian e-Learning Association 
 

AH2: Teachers’ inclination to use software tools and the 
functionalities of e-Learning systems in teaching can be 
explained by the experience in creating one’s own 
educational digital materials. 
AH3: The intensity and frequency of using software 
tools and the functionalities of the e-Learning system in 
teaching can be linked to teachers’ experience in 
creating their own digital educational materials, as well 
as their perceptions of the usefulness of ICT in 
education. 
AH4: The range of used opportunities and the 
expediency of the e-Learning platform increases with 
the perception of the efficiency and usefulness of certain 
resources and software tools, which are used in the 
performance of e-Learning. 
AH5: There is a recognized need to develop a strategy 
for the professional development of teachers, focusing 
on the use of modern software tools, educational 
platforms, and contemporary teaching methods within 
the e-Learning environment.  
Figure 1 shows the flow diagram of the evidence of the 
formed hypotheses. 
7.4 Factor analysis 
This technique extracts the maximum shared variance 
from a set of variables and consolidates it into a single 
factor. Factor analysis was conducted on all latent 
variables. In conducting exploratory factor analysis, the 
principal components analysis method and the direct 
oblimin rotation method were employed to reduce the 
variables to a smaller number of factors. These factors 
represent the fundamental components of the observed 
latent variables (dimensions). Before conducting the 
factor analysis on each latent variable, the suitability of 
the data (Kaiser-Meyer-Olkin index, KMO) and the 
justification for its use (Bartlett’s test of sphericity) were 
assessed. All tests indicated that the Kaiser-Meyer-Olkin 
(Tabachnick, Fidell & Ullman, 2007) measure of sample 
adequacy exceeded the required minimum of 0.6, and 
that Bartlett’s test of sphericity was statistically 
significant (p=0.000). Therefore, the application of 
factor analysis is justified, and the data are adequate for 
this purpose (Tabachnick, Fidell & Ullman 2007). The 
method of principal components was applied to the 
scales of the latent variables. During the analysis, one or 
more factors with an eigenvalue greater than 1.0 
(Guttman - Kaiser criterion) were identified. 
Additionally, the scree plot was examined to confirm the 
selection of the number of factors, focusing on the 
‘elbow’ points. Based on Cattell’s criterion, one or more 
factors were retained for further analysis of individual 
latent variables. To interpret the separation of variables 
into factors, direct oblimin rotation was also applied.  
(D1) After conducting an exploratory factor analysis of 
“real and perceived IT knowledge of teachers,” one 
regression factor was identified, which we named 
“INFORMATION KNOWLEDGE” and denoted as 
INF. KNOWLEDGE. 

(D2) Similarly, when analyzing the scale “frequency and 
intensity of use of software tools,” one factor was 
identified, which we named “Frequency of computer use 
for entertainment, scientific and educational purposes”  
and marked as FR.ENSCIED. 
(D3) The variables of the measuring scale “experience 
in producing own digital educational materials” were 
subjected to principal component analysis. Two factors 
were identified. Regression Factor 1, covering “the use 
of digital aids and materials”, was named UDAM. 
Regression Factor 2, covering “the use of visual aids and 
internet materials”, was named VISAINTM. 
(D4) Exploratory factor analysis of the scale “extent of 
used platform capabilities” revealed two regression 
factors. Factor 1, representing “the scope of utilized 
platform capabilities in e-teaching”, was denoted as 
SUPP1. Factor 2, representing “the scope of used 
platform possibilities in e-teaching”, was denoted as 
SUPP2. 
(D5) The scale “teachers’ perception of the usefulness 
and efficiency of the application of ICT in education” 
was analyzed, resulting in three factors. Regression 
Factor 1, associated with motivation and audio/video 
presentations for students, was named MAUDVID1. 
Regression Factor 3, related to motivation, interactive 
presentations, quizzes, and the teacher’s usefulness of 
the platform, was named MIPRQUTEU3. Factor 2 was  
excluded due to failing the assumption of oblimin 
rotation and showing poor internal consistency. 
(D6) The scale “need for additional teacher education in 
the domain of modern ICT” underwent principal 
components analysis. Two factors were identified. 
Factor 1, representing participation in forums, 
competence increases, and platform ratings, was named 
D6.PFICRP1. Factor 2, representing motivation for 
innovative solutions, development programs, and 
teaching preparation, was named D6.MISDPTP2. 

7.5 Multiple regression analysis and hypothesis 
testing 
The regression factors obtained from exploratory factor 
analysis were employed in multiple regression to 
evaluate the formulated model. The constructed model 
comprises dependent variables and regression factors 
that were determined through exploratory factor analysis 
with which the latent variable has a stronger correlation. 
Each latent variable (D1, D2, D3, D4, D5, and D6) in the 
model is associated with a corresponding function 
representing the average values of the respondent’s 
answers to the manifest variables that define it. Each 
latent variable was operationalized as a composite score 
calculated as the mean of its corresponding manifest 
variables. The preliminary analysis evaluated the 
assumptions necessary for applying standard multiple 
regression analysis, including sample size, 
multicollinearity, singularity, presence of outliers, as 
well as normality, linearity, and homogeneity of 
variance. 
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7.5.1 The relationship between teachers’ IT knowledge 
and the intensity and frequency of use of software tools 
The standard multiple regression showed that the 
adjusted coefficient of determination was Adjusted R2 = 
0.765 with a standard error of estimation, St.error = 
0.4399. The proposed model explains 76.5% of the 
variance: intensity and frequency of use of e-Learning 
software tools, as predicted by teachers’ real and 
perceived IT knowledge. The model reached statistical 
significance: F(1,49) = 164.025, Sig=0.000 at a 
significance level of p = 0.05. The impact of the 
independent variable, Real and perceived IT knowledge 
of the teacher (INF.KNOWLEDGE), on predicting the 
dependent variable—Intensity and frequency of use of 
software tools for e-Learning, as measured by the 
function F(D2)—is significant, with Beta = 0.877. This 
impact is unique (Part = 0.877) and statistically 
significant (t = 12.807, p < 0.001) (Table 2).  
Based on the established indicators of the strength of the 
association between the intensity and frequency of 
software tool use, and the real and perceived IT 
knowledge of teachers, we can conclude that an increase 
in teachers’ IT knowledge leads to a corresponding 
increase in the frequency and intensity of software tool 
use in e-teaching. This conclusion supports the auxiliary 
hypothesis AH1. Teachers with greater IT knowledge 
better understand the functionality of software tools and 
can apply them more effectively in teaching. Such 
teachers are more inclined to try out new technologies 
and tools, thereby leading to more creative and 
interactive approaches to learning. Greater IT 
knowledge enables teachers to more easily solve 
potential technical problems and quickly adapt to 

changes in technology. Knowledgeable teachers can 
better train students to use individual tools, thus 
improving the overall e-Learning experience. 

7.5.2 The relationship between experience in producing 
own digital educational materials and the scope of 
utilized platform features 
The standard multiple regression showed that the 
adjusted coefficient of determination was Adjusted 
R2=0.704, with the standard error of the estimate being 
St.error=0.3576. The model explains 70.4% of the 
variance: the range of utilized platform capabilities. The 
model reached statistical significance: F(1,49) 
=119.801, Sig=0.000, with a significance level of 
p=0.05. The contribution of the independent variable, 
the use of digital aids and materials (UDAM), to the 
prediction of the results of the measurement of the 
dependent variable, the range of used platform 
capabilities measured by the function F(D4), is 
Beta=0.842. That contribution is unique (Part=0.842) 
and statistically significant (t=10.945, Sig.=0.000) 
(Table 3).  
The established indicators of the strength of the 
connection between the utilized platform capabilities 
and the experience in producing one’s own digital 
materials indicate that the auxiliary hypothesis AH2 has 
been confirmed. We can conclude that the tendency for 
teachers to use software tools and functionalities of 
learning management systems in class can be attributed 
to their experience in creating their own educational 
digital materials. Educators who have already invested 
in the creation of digital educational materials have 

 
Table 2 - Correlation between intensity and frequency of use of software tools, and teachers’ real and perceived IT knowledge. 

R=0.877 Adjusted R2=0.765, 
St.error=0.4399 F(1,49)=164.025 Sig.F, Sig.=0.000b 

Model 
Unstandardized coefficients Standardized 

coefficients 
t Sig. t Part 

B Std. Error Beta 

Constant 2.490 .062  40.426 .000  

INF.KNOWLEDGE .797 .062 0.877 12.807 .000 0.877 

 
 

Table 3 - Correlation of the range of used platform capabilities with experience in the production of own digital materials and the use 
of ICT. 

R=0.842 Adjusted R2=0.704, 
St.error=0.3576 F(1,49)= 119.801 Sig.F, Sig.=0.000b 

Model 
Unstandardized coefficients Standardized 

coefficients  
t Sig. t Part 

B Std. Error Beta 

Constant 2.297 0.050  45.871 0.000  

UDAM .554 0.051 0.842 10.945 0.000 0.842 
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gained an understanding of the various software tools 
and functionality that an e-Learning systems provides. 
That experience will enhance their willingness and 
inclination to use those tools because they know how to 
apply them in their teaching. Creating your own 
educational materials involves the use of various digital 
resources, such as graphics, video content, interactive 
elements, and other multimedia content. This practice 
helps teachers to more easily adapt and use the 
functionalities of e-Learning systems that enable the 
integration and management of similar content. 
Teachers who have experience in creating their own 
digital materials often have an innovative approach to 
teaching, which can motivate them to use advanced 
functionalities of e-Learning systems that support 
innovative teaching and learning methods. There is also 
the possibility of creating more effective lesson plans. If 
teachers are used to creating their own educational 
materials, they have also developed effective strategies 
for planning and teaching. Such strategies can be 
supported and enhanced by using the various 
functionalities of the e-Learning delivery system. 

7.5.3 The relationship between the frequency and 
intensity of the use of software tools with the 
experience in creating their own educational digital 
materials and the teachers’ perception of the usefulness 
and efficiency of the use of ICT in education 
The standard multiple regression showed that the 
adjusted coefficient of determination was Adjusted 
R2=0.868, with a standard error of the estimate, 
St.error=0.32551, indicating that the model explains 
86.8% of the variance in the frequency and intensity of 
software tool usage. The model reached statistical 
significance: F(2,48)= 165.208, Sig=0.000, with a 
significance level of p=0.05. The contribution of the 
independent variable, the use of digital aids and 
materials (UDAM), to predicting the frequency and 
intensity of software tool usage, as measured by the 
function F(D2), is Beta=0.942. Its unique contribution 
amounts to (Part=0.714) and is statistically significant 
(t=13.887, Sig.=0.000) (Table 4). The contribution of 
the independent variable, motivation, interactive 
presentations, quizzes, and the teacher’s perception of 

platform usefulness (MIPRQUTEU3), to predicting the 
results of the dependent variable, as measured by the 
function F(D2), is Beta=0.012. Its unique contribution 
amounts to (Part=0.009) and is not statistically 
significant (t=0.178, Sig.=0.859) (Table 4).  
Based on the results of the standard regression analysis, 
we can conclude that the most significant contribution to 
the frequency and intensity of software tool usage comes 
from teachers’ experience in creating their own 
educational materials. In contrast, the teacher’s 
perception of the usefulness and efficiency of ICT does 
not make a significant contribution. Based on this, we 
can partially accept the auxiliary hypothesis AH3. 
Specifically, the part stating that the intensity and 
frequency of software tool usage and the functionality of 
the learning management system in teaching can be 
statistically significantly related to the experience in 
creating one’s own educational digital materials. 
However, no statistically significant relationship exists 
with the teacher’s perception of the usefulness of ICT in 
education. Teachers who create their own materials are 
more motivated to use e-Learning delivery systems to 
implement their content and ideas. Such teachers can 
more easily adapt their teaching to the needs of their 
students, which increases the frequency of tool usage. 
Experienced teachers in the creation of materials often 
explore new tools and functionalities, which increases 
the intensity of use of e-Learning systems. These factors 
indicate a strong relationship between experience in 
creating educational materials and the use of software 
tools in education. On the other hand, the results of this 
research showed that the intensity and frequency of 
software tool usage and the functionality of the learning 
management system do not have a statistically 
significant relationship with the teacher’s perception of 
the usefulness of ICT in education. The following 
reasons may explain this: different motivations: teachers 
may use tools out of obligation or because of 
administrative requirements - not because of a personal 
perception of usefulness; lack of training: if teachers are 
not adequately trained - they can use tools superficially,  
without understanding their advantages; technical 
problems: such as unstable internet connection or bad 
software, can reduce the perception of usefulness – even 

 
Table 4 - Correlation of the range of used platform capabilities with experience  

in the production of own digital materials and the use of ICT. 
 

R=0.934 Adjusted R2=0.868 
St.error=0.32551 F(2,48)= 165.208 Sig.F, Sig.=0.000b 

Model 
Unstandardized coefficients Standardized 

coefficients 
t 

 
Sig. t 
Sig. 

Part 
B Std. Error Beta 

Constant 2.490 .046  53.880 0.000  

UDAM 0.856 .062 0.942 13.887 0.000 0.714 

MIPRQUTEU3 0.011 .062 0.012 0.178 0.859 0.009 
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if teachers use the tools frequently; expectations vs. 
reality: if teachers expect more from tools than they 
actually provide - their perception of usefulness may be 
diminished; contextual factors: specific school 
conditions, such as infrastructure or peer support can 
influence perceptions - not just tool use; different 
definitions of usefulness: the perception of usefulness 
can differ significantly among teachers - depending on 
their individual goals and approaches to learning; 
relationship with students: frequency of use may be 
high, but if teachers do not see improvements in student 
engagement or achievement - their perception of 
usefulness may remain low. These factors indicate the 
complexity of the relationship between the use of tools 
and the perception of their usefulness, which makes it 
difficult to establish a statistically significant 
relationship. To improve teachers’ perceptions of ICT’s 
usefulness in education, the following strategies could 
be implemented: organize regular trainings and 
workshops focused on the use of different ICT tools and 
platforms for conducting e-Learning; share inspiring 
examples and case studies from colleagues who have 
successfully integrated ICT into teaching - with a 
presentation of the results; implement pilot projects in 
which teachers will be able to test new tools and 
methodologies; ensure the availability of technical 
support to help teachers solve problems when using the 
tools; collect feedback from teachers - about their 
experiences with ICT and use it for further 
improvements; help teachers see how ICT can directly 
support their educational goals and curriculum; 
implement monitoring and reporting on the results of the 
application of ICT in teaching - in order to demonstrate 
the positive impact on learning and student engagement; 
and create a reward system for teachers who 
successfully integrate ICT in their teaching. 

7.5.4 The relationship between the scope of the used 
possibilities of the e-Learning platform and the 
perception of the efficiency and usefulness of 
individual resources and software tools 
The standard multiple regression analysis showed that 
the adjusted R² = 0.276, with a standard error of the 
estimate of 0.5556, indicating that the model explains 
only 27.6% of the variance in the range of utilized 
platform capabilities. The model reached statistical 

significance with F(1,49) = 20.024, Sig = 0.000, at a 
significance level of p = 0.05. The contribution of the 
independent variable: motivation, interactive 
presentations and quizzes and the teacher’s perception 
of the usefulness of the platform (MIPRQUTEU3), in 
the prediction of the results of the measurement of the 
dependent variable, the range of used possibilities of the 
platform, measured by the function F(D4), is Beta=-
0.539. The unique contribution amounts to (Part=-
0.539) (t=-4.475, Sig.=0.000) (Table 5).  
Based on the results of the standard regression analysis, 
we can conclude that the scope of the utilized e-teaching 
platform’s capabilities is not adequately explained by 
the teacher’s perception of the efficiency and usefulness 
of individual resources and software tools, as only 
27.6% of the variance can be explained. Furthermore, it 
has not been established that an increase in teachers’ 
perception of the efficiency and usefulness of certain 
resources and software tools used in e-teaching also 
leads to an increase in the range of utilized possibilities 
of the e-teaching platform. Therefore, the auxiliary 
hypothesis AH4 should be rejected. Several factors may 
influence or alter teachers’ perceptions of the e-Learning 
platform’s effectiveness and usefulness, thereby 
affecting the extent of its utilization in the educational 
process. These factors include: lack of administrative 
support (insufficient backing from the school 
administration may lead to a lack of essential resources 
such as time, training, or financial support for 
implementing and maintaining the platform), 
infrastructure and technological resources (inadequate 
infrastructure, such as a slow internet connection or 
limited access to computers or tablets, may hinder 
teachers’ ability to fully utilize the e-Learning platform), 
and resistance to change (some teachers may resist new 
technologies, which slows down or prevents full 
integration of the e-Learning.  
platform into their work). In addition, each teacher may 
have different needs in terms of e-teaching based on the 
subject, the age of the students, or the specific 
pedagogical methods they prefer, all of which can 
influence their perception and use of the platform. 
Enhancing teachers’ perception of the efficiency and 
usefulness of certain resources and software tools in e-
teaching can significantly expand the range of 
possibilities available on the e-teaching platform. In this 

Table 5 - Correlation of the scope of used platform capabilities with the perception of efficiency  
and usefulness of individual resources and software tools. 

 

R=0.539 Adjusted R2=0.276, 
St.error=0.5556 F(1,49)= 20.024 Sig.F, Sig.=0.000b 

Model 
Unstandardized coefficients Standardized 

coefficients 
t Sig. t 

Sig. Part 
B Std. Error Beta 

Constant 2.297 0.078  29.333 0.000  

MIPRQUTEU3 -0.354 0.079 -0.539 -4.475 0.000 -0.539 
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case, the previously described strategies, including 
teacher education, support, resources, demonstration of 
success, motivational programs, evaluation, and 
continuous support, are also applicable. 

7.5.5 The need for additional education of teachers in 
the domain of modern ICT - as a result of the 
relationship between real and perceived IT knowledge, 
the intensity of the use of software tools and the extent 
of the platform’s capabilities 
Standard multiple regression shows that the adjusted 
value of the coefficient of determination, Adjusted R² = 
0.399, and the standard error of the estimate, St. error = 
0.37077, indicate that the model explains 39.9% of the 
variance in the need for additional education of teachers 
in the domain of modern ICT, F(D6). The model reached 
statistical significance: F(3,47) = 12.087, Sig = 0.000 at 
a significance level of p = 0.05. The contribution of the 
independent variable, the extent of the platform’s 
possibilities used in e-teaching, as evaluated by the 
regression factor (SUPP2), in predicting the results of 
the measurement of the dependent variable - the need for 
additional education of teachers in the field of modern 
ICT, expressed by the function F(D2) - is Beta = 0.443. 
The unique contribution is (Part = 0.362) or 36.2%, and 
it is statistically significant (t = 3.299, Sig. = 0.002) at a 
significance level of p = 0.05 (Table 6). The contribution 
of the independent variable—real and perceived IT 
knowledge of teachers (INF.KNOWLEDGE) - was Beta 
= 0.176, t = 0.828, Sig. = 0.412, while the contribution 
of the independent variable—frequency and intensity of 
use of software tools (FR.ENSCIED) - was Beta = 
0.137, t = 0.607, Sig. = 0.546, and neither was 
statistically significant.  
Based on the results of the standard multiple regression 
and the statistical significance of the independent 
variables (SUPP2, INF.KNOWLEDGE, and 
FR.ENSCIED), we obtained the regression equation for 
assessing the need for additional teacher education in the 
field of ICT. 

Although the need for additional education of teachers 
in the field of ICT is not sufficiently explained by the 
range of used platform possibilities (36.2%), the 
perceived and real IT knowledge of teachers (9%), or the 
frequency and intensity of use of software tools (6%), 
we can nevertheless conclude that the model indicates a 
need for additional teacher education in the application 
of ICT in e-teaching, thereby validating auxiliary 
hypothesis AH5. The obtained result is, to a certain 
extent, a reflection of the lack of adapted training, 
limited resources, an unfavorable learning environment, 
lack of continuous and individualized support, and 
teachers’ resistance to change. These obstacles can 
contribute to the fact that the need for additional 
education of teachers in the field of ICT is not 
sufficiently recognized and addressed, despite their 
perceived and actual IT knowledge and frequency of 
using software tools. Understanding these barriers is 
crucial for developing strategies to improve teacher 
education in ICT and to encourage the successful 
integration of technology into teaching. With today’s 
technological growth, instructors must learn to utilize 
various gadgets, such as smartphones and tablet 
computers, or face marginalization (Haleem, 2022). 
Adopting a strategy for the professional development of 
teachers is necessary. Technological progress in the 
digital sphere is rapid and continuous. New software 
tools and educational platforms are being developed and 
improved, and teachers must be trained to use them in 
order to keep up with these changes. Traditional forms 
of teaching are often not effective or attractive enough 
for modern students. E-environments offer a variety of 
teaching methods that can better suit different learning 
styles and the needs of students. The use of modern 
software tools and educational platforms enables greater 
interactivity and engagement of students in classes. This 
will result in better learning outcomes and greater 
motivation to learn. Educational institutions around the 
world are increasingly recognizing the importance of 
digital transformation in education. The e-environment 

 
Table 6 - Correlation between the need for additional education of teachers in the domain of modern ICT – F(D6)  
and the real and perceived IT knowledge of teachers (INF.KNOWLEDGE), the frequency and intensity of the use  

of software tools (FR.ENSCIED) and the range of used platform capabilities (SUPP2). 
 

R=0.660 Adjusted R2=0.399 
St.error=0.37078 F(3,47)= 12.087 Sig.F, Sig.=0.000b 

T
ol

er
an

ce
 

VIF 
Model 

Unstandardized 
coefficients 

Standardized 
coefficients 

t Sig. t Part 
B Std. 

Error Beta 

Constant 2.690 0.052  51.804 0.000    

INF.KNOWLEDGE 0.084 0.102 0.176 0.828 0.412 0.091 0.265 3.773 

FR.ENSCIED 0.065 0.108 0.137 0.607 0.546 0.067 0.237 4.215 

SUPP2 0.212 0.064 0.443 3.299 0.002 0.362 0.667 1.499 
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enables greater flexibility in the organization of 
teaching, which can be especially important in situations  
such as pandemics or other unforeseen events that may 
affect the regular teaching process. Well-trained 
teachers in the use of technology have a positive impact 
on learning outcomes and student motivation. These 
reasons indicate the need for a systemic approach to 
introducing professional development strategies for 
teachers to ensure that educational institutions and 
teaching processes are prepared for the modern 
challenges and opportunities provided by technology. 

8. Conclusion 

The research demonstrated that modernizing the 
teaching programs alone is insufficient; the didactic and 
methodological approaches in teaching must also 
evolve, as student perception demands an interactive and 
multimedia approach in education. Teachers play a 
central role in the implementation of information and 
communication technologies in e-Learning. It has been 
observed that there is an unsystematic approach to 
creating educational materials, as well as arbitrary and 
intuitive use of the functionalities of the e-Learning 
system by teachers, leading to significant variations in 
the quality of e-teaching for the same subjects. The new 
teaching methodology for the online educational process 
should involve standardized digital educational 
materials and well-prepared teaching strategies that 
utilize the various possibilities offered by e-Learning 
platforms. It is recommended that digital educational 
materials be developed by instructional designers in 
collaboration with teachers, using content authoring 
tools. The study also established that innovative 
methods recommended in e-teaching include the use of 
interactive multimedia presentations, educational 
games, and competitive quizzes, which teachers should 
implement through software tools. Therefore, teachers 
need to be proficient in using these tools. Today’s 
students perceive e-teaching as a mode of education 
where they enjoy teamwork, the connection of teaching 
content with topics of interest to them, and they expect 
quick feedback on their progress and immediate 
responses to their questions. Consequently, these forms 
of teaching should be integrated into e-Learning by 
skillfully utilizing the appropriate functionalities of the 
learning management platform or through separate 
software tools. However, teachers must be adequately 
prepared to achieve this goal. The research further 
revealed that collaboration among teachers on the 
platform can be beneficial. Significant differences in 
teachers’ digital competencies highlight the need for 
systematic and continuous improvement of these skills 
to ensure that their e-teaching is of high quality, 
motivating, and engaging for students. The acceptance 
of e-teaching is also closely related to teachers’ 
motivation. The study underscored the necessity of 
formally recognizing the work and efforts of teachers in 
online teaching by defining appropriate standards and 

quality indicators. In this paper an inductive method was 
employed to prove the main hypothesis, by individually 
examining the auxiliary hypotheses. After an extensive 
analysis of the obtained research results, it was 
concluded that there is interactivity, which can be 
expressed qualitatively and quantitatively, between 
teachers who use modern ICT to support teaching in 
secondary education and e-Learning systems, thereby 
confirming the main hypothesis of the study. 
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