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Abstract —Living in the 21st century, digital skills constitute a fundamental prerequisite
for educators to create a learning environment that meets their students’ educational needs.
In a world overwhelmed by technological challenges, teachers are called upon to apply
ICT (Information and Communication Technologies) in practice during the learning
process, becoming creators of digital content, facilitators of learning, and guides for their
students. However, for teachers to be able to effectively implement educational
technology in practice, continuous training, collaboration, experimentation, and time are
factors that are all required. The result, nevertheless, is impressive, as the use of digital
tools transforms teaching into a flexible, meaningful, and more participatory process with
new perspectives that foster learning motivation. Technology thus becomes a valuable
ally for the teacher, and theory finds its application in practice.

The sample was formed using purposive sampling. The questionnaire was completed by
teachers from primary and secondary education, regardless of specialty, who were
participating in four different postgraduate programs delivered through distance learning.
Structurally, the questionnaire is divided into two parts. The first part includes the
demographic characteristics of the participants, which also define the independent
variables of the study. These include gender, age, years of service, subject specialization,
educational level, school structure, school location, level of studies, ICT training, and
pedagogical education. The second part of the questionnaire consists of two main
categories. The first category investigates participants’ accessibility to digital resources,
while the second examines the obstacles to the effective integration of new technologies
in education. Based on these dependent variables, the study initially explores and
evaluates the academic and instructional background of teachers in relation to their level
of access to digital resources and the barriers to the effective integration of new
technologies in education. The questionnaire includes five Likert-scale subscales, with
total scores calculated based on the mean responses for each category. The “Accessibility
to Digital Resources” scale yielded an average score of 3.76 (SD = 0.882), while the
“Barriers to the Effective Integration of New Technologies in Education” scale showed a
mean score of 3.43 (SD = 0.578).



Overall, the analyses indicate that accessibility to digital resources and perceptions of
barriers to technology integration vary according to teachers’ demographic and
professional characteristics. Regarding specialization, teachers in the Humanities and
Technological Studies reported higher accessibility to digital resources compared to
teachers in the Natural Sciences, though the differences were not statistically significant.
A similar trend was observed for the barriers, as there were no statistically significant
differences between teachers of different specialties. In terms of workplace location,
teachers working in island and rural areas reported higher accessibility to digital resources,
whereas teachers in urban areas displayed lower values, showing a statistically significant
difference. Years of experience and educational level were also correlated with digital
accessibility, with mid-career teachers and doctoral degree holders presenting higher
scores. Finally, pedagogical training and ICT education were strongly associated with
greater accessibility, particularly among SELETE/ASPETE-trained teachers and those
holding Level B ICT certification. However, perceived barriers showed less variability
and did not reach statistical significance.

In conclusion, the study demonstrates that specialized education and professional
experience enhance the use of digital resources in education, while barriers to successful

integration appear to be less affected by demographic and professional factors.
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Introduction

The rapid pace of development of digital technologies has led to substantial changes in all
areas of social life, with a direct impact on the way the educational process is organized
and implemented. Modern education must adapt to the demands of a knowledge and
information society, in which access to knowledge, critical processing of information, and
the cultivation of complex skills constitute fundamental prerequisites for the active
participation of citizens. In this specific context, Information and Communication
Technologies (ICT) cease to be considered merely as auxiliary tools, but are treated as
means capable of transforming the way teaching and learning occur, redefining the roles
of educators and students (Pangé & Kyriazi, 2022).

To improve the educational process, educators can use a wide range of online tools and
thus shape modern teaching methods characterized by originality and innovation. The way
in which these tools will be applied in educational practice depends exclusively on
educators’ attitudes toward ICT and the degree of their integration into educational
practice. At the same time, the creation of a modern pedagogical and educational
framework and the validity and reliability of a positive outcome constitute a fundamental
element for the utilization of New Technologies in education.

Greek educational reality has been substantially affected by these developments,
especially during the last decade. The integration of Information and Communication
Technologies into the school context has been strengthened both through institutional
policies and interventions as well as due to the need for distance education that emerged
during the pandemic period. Despite the expansion of access to digital infrastructure and
platforms, the use of technology in daily teaching practice remains uneven and is often
limited to presentation, communication, and classroom management functions (Rapti,
2026; Kolyda, 2025). The literature documents that technology, when not integrated into
a clear pedagogical framework, rarely leads to substantial changes in the learning process.

Perceptions, attitudes, and the emotional disposition of educators play a decisive role in
the integration of digital technology into educational practice. According to research data,
educators largely recognize the importance of Information and Communication
Technologies and generally adopt a positive attitude toward their use in the school
classroom context. At the same time, the emotional dimension of teaching in digital and
hybrid learning environments emerges as a decisive factor in shaping the pedagogical
climate.

State of the art

The possibilities offered by digital technologies, the Internet, and Social Media are
numerous. The use of the Internet continues to evolve, improve, and continues to create
new tools that are difficult to categorize. Some of the most modern tools applied in the
field of education include social networks, (micro)blogs, personal learning environments,
videoconferencing and real-time lectures, multimedia sharing and distribution, task
management, bulletin boards, data collection and presentation, wikis, social calendars and



social bookmarking, image, video, and audio editing, recording and broadcasting of audio
content, story creation, online games, virtual reality environments, sketch design,
collaborative writing and reading programs, tag clouds, and concept maps and mind maps.

A series of independent studies show that both teachers' personal theories and perceptions
of teaching and learning processes and their level of competence in using ICT play a
significant role in the way they apply them and in how they are motivated to use the tools
offered to them in the classroom. Educators generally agree that computer systems
constitute valuable tools for education and are positive about the development of students'
knowledge and skills through the use of ICT. However, a positive attitude toward the use
of technology does not always entail systematic and pedagogically documented utilization
in educational practice. The divergence between intention and implementation emerges
as one of the central findings of the relevant literature. Many educators declare
competence in the use of basic digital tools, yet struggle to integrate technology in a way
that supports collaborative, inquiry-based, and student-centered learning (Nikolopoulou
& Kousloglou, 2020). Technology often functions as a supplement to traditional teaching
rather than as a means of substantial transformation.

The discussion on the utilization of digital technology in education cannot be studied
independently of the pedagogical climate of the classroom and the emotional engagement
of students and educators. Technology does not operate in a neutral framework but
complements a complex network of relationships, attitudes, and emotions that shape the
learning process. Research shows that emotions manifested during teaching, such as
challenge, pride, frustration, and boredom, directly affect students' participation,
concentration, and willingness to learn.

Both in face-to-face and digital classrooms, the emotions of students and educators
determine the learning climate and shape the course of interaction. It is noted that in the
digital classroom, the absence of physical proximity may intensify feelings of detachment
or insecurity if appropriate pedagogical management is not applied. Conversely, when the
educator utilizes technology in a supportive manner, they can enhance the sense of
challenge and student engagement. According to Trikkaliotis and Dogoulis (2022),
emotions such as challenge, pride, as well as frustration or boredom are experienced by
both students and educators and directly affect participation and the effectiveness of the
learning process, particularly in the digital classroom.

In the context of technology-supported teaching, the emotional dimension of learning
makes the educator's role decisive in shaping the overall learning experience. The
educator's role is not merely to handle digital tools but to create a safe and supportive
environment in which students feel free to experiment, collaborate, and freely express
their ideas. The pedagogically documented utilization of digital technology is inextricably
linked to the educator's pedagogical and emotional skills.

Research data confirm the above and identify factors that hinder the integration of ICT.
Difficulties are connected on the one hand with external factors, such as insufficient
material and technical infrastructure and limited institutional support, and on the other



hand with internal factors related to educators' beliefs and self-confidence. Similar
findings are recorded in Schismenou's (2025) study, which highlights the essential
importance of continuous training and professional development for the effective
utilization of digital technologies in the educational process.

Didactic transposition offers a frame of reference that helps in understanding the way
technology 1is utilized in the modern classroom. Technology can contribute to the
reconstruction of teaching practice only when accompanied by a comprehensive revision
of pedagogical goals, teaching strategies, and assessment methods. The educator changes
roles: from transmitter of knowledge they become coordinator and facilitator of the
learning process, thus creating conditions that favor active and discovery learning.

Research data confirm that digital technology can produce significant learning benefits
provided it is utilized with the correct method. Studies at various educational levels record
improvement in academic performance, enhancement of concept comprehension, and
increase in student engagement through applications such as educational robotics, virtual
and augmented reality, and digital games (Papazooglou et al., 2020; Paxinou, 2020).
Digital games in particular, when integrated into appropriate pedagogical design, can
function as powerful tools for learning and motivation.

Simultaneously, the utilization of digital tools is connected with the enhancement of 21st-
century skills, such as critical thinking, creativity, collaboration, and problem-solving.
Approaches such as educational robotics and STEAM enhance computational thinking
and collaborative learning; however, the literature emphasizes that these skills do not
develop automatically through technology but require clear pedagogical design and an
active role by the educator (Topoliati, 2020).

A decisive factor for the effective integration of digital technology is teacher training.
Participation in ICT training programs is positively correlated with self-confidence and
the frequency of digital tool use in the classroom (Vakalis et al., 2025; Rapti, 2026).
However, it is noted that training often remains techno-centric and less pedagogically
oriented, a fact that limits its transformative role.

Furthermore, material and technical infrastructure and institutional support significantly
affect educators' intention and ability to utilize technology. Deficiencies in equipment,
technical problems, and limitations of the institutional framework function as deterrents,
particularly in secondary education (Kostaki et al., 2024). Indicative is also the limited
utilization of the national repository Photodentro, despite the abundance of available
material, a fact attributed to lack of time and training (Kostaki & Kalogiannakis, 2019).

In contemporary literature, digital games present particular interest as learning tools.
When integrated into a defined pedagogical framework, they can function as powerful
learning incentives, strengthening student participation and substantial understanding of
teaching subjects. The gamification of learning contributes to the creation of a more
attractive learning environment in which students actively participate and take initiatives
(Zeimbekis & Theofanellis, 2015).



Studies show that primary education teachers generally adopt a positive attitude toward
the use of digital games, recognizing how they contribute to the improvement of school
performance and the enhancement of student motivation (Kokolakis, Vasiou, &
Gerakopoulou, 2023). At the same time, however, significant obstacles are mentioned,
such as limited training and insufficient material and technical infrastructure, which
function as inhibitors to their broader integration into daily teaching practice.

Digital games are also connected with the development of 21st-century skills, such as
problem-solving, collaboration, and decision-making. More specifically, the literature
presents a broad set of fundamental skills that include critical thinking, creativity,
communication, collaboration, digital literacy, flexibility and adaptability, as well as the
ability for autonomous learning. Through playful and interactive activities, students can
assume an active role in the learning process, manage information, reflect, and develop
strategies. Thus, their metacognitive ability is also enhanced. Overall, the literature
confirms that the learning benefits attributed to the use of digital games cannot arise
exclusively from the digital medium itself, independent of the educator. They are
inextricably connected with pedagogical design and the way they are integrated into
teaching practice (Zeimbekis & Theofanellis, 2015). The educator's role as guide of the
learning process emerges as decisive, as they are called upon to organize, support, and set
the framework for the learning experience so that digital tools can deliver results and be
pedagogically effective.

In summary, Greek literature depicts a complex picture of digital technology in the
educational classroom. Although educators maintain positive attitudes and recognize the
significant benefits of technology, its utilization remains fragmented. The substantial
integration of digital technology in the school classroom requires a holistic approach that
includes pedagogical redesign, continuous teacher training, adequacy of material and
technical infrastructure, and institutional support. Under these conditions, technology can
become a catalyst for educational quality and contribute to the formation of a modern,
student-centered, and inclusive school.

Research Methodology

The present research focuses on the evaluation of the usability of digital and robotic
learning tools from the perspective of educators, methodologically utilizing the
questionnaire tool. The central instrument is the adapted SUMI (Software Usability
Measurement Inventory) questionnaire, an internationally recognized usability
measurement tool, which was modified to meet the needs of this specific educational
research. The questionnaire uses a five-point scale from "strongly disagree" to "strongly
agree," thus allowing detailed recording of opinions. The development and
implementation of the questionnaire was based on pilot tests, initially on a small sample
and subsequently on 27 educators of different specializations and levels, with the aim of
improving clarity, reducing ambiguity in formulation, and ensuring its functionality.

Particular emphasis was placed on ensuring the reliability and validity of the research
instrument through pilot implementation, internal consistency testing (Cronbach's alpha),



as well as adherence to ethical principles such as anonymity and confidentiality of
participants. Data analysis was conducted using the SPSS statistical package, while data
collection was done through the QuestionPro electronic platform. The questionnaire is
structured in two parts: the first concerns demographic characteristics (independent
variables) and the second thematic sections that investigate accessibility to digital media
and barriers to the integration of new technologies in educational practice.

Specifically, this particular section not only captures the material and technical
infrastructure but attempts to outline comprehensively the ecosystem within which
educators are called upon to integrate new technologies. Technological readiness is not
limited to the existence of equipment but is influenced by the degree of training, the
school's culture of innovation, support from administration, and the sense of self-efficacy
of the educators themselves. Through the responses, an attempt is made to highlight the
extent to which conditions are ripe for the implementation of modern digital
methodologies or whether interventions are required at the level of training, infrastructure
upgrading, and organizational reinforcement. Thus, this section functions as a critical
indicator of the readiness of the educational framework, allowing interpretation of the
research findings in relation to the actual conditions of implementation.

The sample was formed using purposive sampling. The questionnaire was completed by
educators participating in 4 different postgraduate programs implemented remotely. The
questionnaires were distributed during classes, during the hours of the educational
programs. The research concerns primary and secondary education teachers regardless of
specialization. The group of individuals participating in the research comes from
educators of primary and secondary education school units of the following types of
schools: (a) Primary Schools, (b) Junior High Schools (Gymnasiums), (c) General High
Schools (Lyceums), (d) Vocational High Schools, (e) Model and Experimental Schools.

A total of 302 educators participated in the study. Regarding gender distribution, the
sample showed notable imbalance, with women constituting the majority at 72.2% (n =
218), while male participants represented 27.8% (n = 84) of the total sample.

The age distribution of participants showed relatively balanced representation in the
primary education working-age categories. The largest group consisted of educators aged
31-40 years, representing 34.4% (n = 104) of the sample, followed by those aged 21-30
years at 29.5% (n = 89). Participants in the 41-50 age group constituted 28.5% (n = 86) of
the sample. Representation of older educators was significantly lower, with those aged
51-60 years representing 7.0% (n =21) and only 0.7% (n = 2) of participants being over
61 years old.

Regarding academic specialization, participants from the field of Humanities constituted
the largest group at 59.6% (n = 180), indicating strong representation from language arts,
social sciences, and related fields. Specialists in Technological Studies constituted 25.2%
(n = 76) of the sample, while Natural Sciences educators represented 15.2% (n = 46).



The education level at which participants teach revealed interesting information about the
sample composition. Primary Education teachers constituted the largest group at 48.3%
(n = 146), indicating significant participation of primary education teachers. Secondary
education was represented in multiple categories: Secondary education teachers
constituted 36.8% (n = 111) of the sample, of whom those serving in General Lyceum
constituted 13.6% (n = 41), Vocational Lyceum (EPAL) teachers represented 16.6% (n =
50), while Gymnasium teachers represented 6.6% (n = 20). Tertiary Education teachers
constituted 14.9% (n = 45) of the sample, providing valuable perspectives from higher
education contexts.

The geographical distribution of participants' workplaces showed that the majority taught
in urban environments, representing 58.6% (n = 177) of the sample. Semi-urban areas
represented 22.2% (n = 67) of participants, while rural area educators constituted 10.9%
(n=33). Island-based educators represented 7.9% (n = 24) and only one participant (0.3%)
worked in a border area (Figure 5). Of course, it is worth noting that the educators' work
school concerns their status, that is, the status at the time of the research implementation.
This is clarified because most educators do not serve each year in either the same type of
school or the same area.

Analysis of data regarding participants' professional experience revealed that the sample
showed significant concentration of educators with limited years of service. Specifically,
71.2% (n=215) of educators stated they have 1 to 10 years of teaching experience. 17.9%
(n = 54) reported 11 to 20 years, while 10.3% (n = 31) stated 21 to 30 years of service.
Finally, only 0.7% (n = 2) of participants reported experience exceeding 30 years.
Regarding academic qualifications, master's degree holders constituted the largest group
at 54.6% (n = 165), followed by university degree holders at 44.4% (n = 134). Doctoral
degree holders represented only 1.0% (n = 3) of the sample.

The pedagogical training background differed significantly among participants. The
majority, 67.5% (n = 204), received training based on their appointment degree, while
23.5% (n="71) had SELETE/ASPETE certification. A smaller percentage, 8.9% (n=27),
reported having no formal pedagogical training.

Information and Communication Technology (ICT) training levels presented interesting
patterns in the sample. Almost half of the participants, 47.7% (n = 144), held private
certificates such as ECDL. ICT training based on degree was reported by 28.8% (n = 87)
of participants, while 11.9% (n = 36) had Level B certification. Minimal representation
was found for Level A training, at 3.0% (n = 9), and 8.6% (n = 26) reported having no
ICT training (Table 1).

Table 1 - Demographic characteristics of participants

Variable Category Frequency (n) |Percentage (%)

Gender Men 84 27.80%
Women 218 72.20%

Age 21-30 89 29.50%




31-40 104 34.40%
41-50 86 28.50%
51-60 21 7.00%
>61 2 0.70%
Specialization Humanities 180 59.60%
Technological Studies 76 25.20%
Natural Sciences 46 15.20%
Educational Level Primary Education 146 48.30%
Secondary — Lower Secondary
(Gymnasium) 20 6.60%
Secondary — General Upper
Secondary (Lyceum) 41 13.60%
Secondary — Vocational Upper
Secondary (EPAL) 50 16.60%
Tertiary Education 45 14.90%
Geographical
Distribution Urban 177 58.60%
Suburban 67 22.20%
Rural 33 10.90%
Island 24 7.90%
Border Area 1 0.30%
Years of Experience |0-10 215 71.20%
11-20 54 17.90%
21-30 31 10.30%
>30 2 0.70%
Academic
Qualifications Bachelor's Degree 134 44.40%
Master's Degree 165 54.60%
PhD 3 1.00%
Pedagogical Training [None 27 8.90%

Statistical Data Analysis

The questionnaire included five Likert-based scales (1 = Strongly Disagree to 5 = Strongly
Agree), with total scores calculated based on the mean responses per category. Descriptive
statistics for the five scales of the questionnaire revealed varying response patterns among
participants. The Information on Technology Use (Accessibility to digital media) scale



demonstrated a mean score of 3.76 (SD = 0.882), while the Barriers to the Effective
Integration of New Technologies in Education scale showed a mean of 3.43 (SD = 0.578).

Reliability Analysis

Internal consistency was assessed using Cronbach’s alpha coefficient (a) for each scale.
The “Accessibility to Digital Media” scale (a = 0.724) showed acceptable reliability,
exceeding the recommended threshold of 0.70. However, the “Barriers to Effective
Integration” scale (a = 0.670) demonstrated slightly lower internal consistency.

Table 2 - Reliability analysis for questionnaire scales

Cronbach's Number of Standard
Scale Alpha (o) Items Mean| Deviation (SD)
Accessibility to digital media 724 5 3.76 882
Barriers to the effective integration of
ICT in education 670 5 3.43 578

Normality Testing

To assess the suitability of parametric tests, the distribution of scale scores was examined
using both the Kolmogorov-Smirnov and Shapiro-Wilk tests. As shown in the results, all
questionnaire scales significantly violated the assumption of normality (p < .05) in both
tests, most notably in the “Accessibility to digital media” scale (Shapiro-Wilk = 0.957, p
<0.001). These findings suggest that the data are not normally distributed and, therefore,
non-parametric statistical methods may be more appropriate for subsequent analyses.

Table 3 - Normality tests for questionnaire scales

Kolmogorov- Shapiro-
Scale Smirnov Wilk
p- p-
Statistic df value |Statistic |df |value
< <
Accessibility to digital media 89 301 [0.001 |957 301/0.001
Barriers to  the  effective < <
integration of ICT in education 107 301 ]0.001 |980 301]0.001

Conclusion

The study involved 302 teachers, presenting significant demographic diversity in terms of
gender, age, specialization, educational level, workplace, professional experience,
qualifications, pedagogical training, and digital proficiency in ICT. The majority of
participants were female (72.2%), while most were under 50 years old, with a strong
presence of educators from the Humanities. Descriptive statistics showed generally
favorable perceptions toward the use of technology. Internal consistency was evaluated
using Cronbach’s Alpha to assess the reliability of the grouped items. Normality tests
(Kolmogorov-Smirnov and Shapiro-Wilk) indicated that none of the composite variables



met the assumption of normality, leading to the use of non-parametric tests for group
comparisons. These included the Mann-Whitney U test for gender comparisons and
Kruskal-Wallis tests for other demographic categories. Additionally, Pearson correlation
coefficients were calculated to assess the relationships between the seven dependent
variables. Descriptive results revealed a high mean score for the "Accessibility to digital
media" parameter (M = 3.76, SD = 0.82), suggesting that most participants had access to
basic technological tools in their teaching environment. The concept of barriers had a low
mean, indicating that while certain obstacles to implementation exist, they generally have
a limited or moderate impact. Gender differences were tested using the Mann-Whitney U
test, and results showed no significant differences between genders; this finding suggests
that while general perceptions were comparable between men and women, emotional
engagement with the methodology appears to be slightly more intense among female
participants. Age-related differences emerged for the "Barriers to Integration" and "Ease
of Learning" parameters, with younger teachers reporting greater ease in learning new
technologies. Academic specialization did not significantly influence technology
adoption. The workplace affected perceptions of "Accessibility to digital media,"
particularly among rural teachers. Teaching experience showed potential trends but no
significant differences. Notably, degree type influenced perceptions of "Accessibility to
digital media," with doctoral holders consistently scoring higher. Pedagogical training
also influenced "Accessibility to digital media," where those with SELETE/ASPAITE
training outperformed others. The level of ICT education significantly impacted
Information Use, especially among those with Level B training. Collectively, these results
highlight that individual background characteristics, particularly education and training,
shape how teachers perceive and adopt educational technologies. In summary, the
research results indicate that participants overall evaluated the methodology positively,
showing high values across all examined dimensions. The most significant influences on
their perceptions stemmed from personal and professional background variables, such as
age, educational level, and pedagogical or professional training. In particular, perceptions
related to Access to Technology appeared to be especially sensitive to these factors.
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