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Introduction  

In the modern educational landscape, the rapid evolution of 

Information and Communication Technologies (ICT) and the 

dynamic emergence of Artificial Intelligence (AI) have 

reshaped the fields of learning and teaching. These 

technological innovations offer unprecedented opportunities to 

enhance educational design, improve communication within the 

school community, and boost learning outcomes. However, their 

effective integration is not without its challenges, which concern 

not only infrastructure and digital skills but also the attitudes, 

perceptions, and cultural readiness of all stakeholders.  
 

This paper focuses precisely on this critical area, delving into 

how ICT and AI can be systematically integrated into 

educational design and enhance communication processes 

within the school environment. Specifically, we will examine 

the level of digital skills among school principals and teachers 

in relation to their adoption of AI, the nature of ICT-mediated 

communication between principals and teachers, and the effects 

of technological integration on the learning process and 

educational results. Furthermore, the pivotal role of the principal 

as a key agent in shaping and motivating the use of AI in 

teaching will be highlighted, and the contributions of AI to 

improving communication between teachers and students, 

students and parents, and all members of the educational 

community will be analyzed.  
 

Through the analysis of these aspects, this paper aims to provide 

valuable insights and practical proposals for the development of 

a modern, effective, and technologically enhanced educational 

system, capable of meeting the demands of the 21st century.  
 

The Level of Digital Skills of Principals and Teachers for the 

Effective Adoption of AI  

Investigating the level of digital skills among principals and 

teachers is a central pillar for the successful integration of 

Artificial Intelligence (AI) into the educational environment. 

Existing literature repeatedly highlights that, despite the 

increasing availability of technologies, many principals and 

teachers feel inadequately prepared to fully leverage the 

potential of AI and advanced educational technologies [1]. This 

lack of readiness often manifests as a low level of digital 

literacy, a limited understanding of AI functions, and difficulties 

in applying it within pedagogical contexts.  
 

To address this gap, it is crucial to provide structured 

professional development that aims to enhance digital skills and 

foster familiarity with AI tools [2]. Furthermore, the importance 

of integrating digital literacy early in pre-service teacher training 

is emphasized, ensuring that future professionals possess the 

necessary skills for a technologically evolving environment. The 

DigComp framework [3] emerges as a useful tool for assessing 

digital competencies in Europe, covering areas such as 

information literacy, communication, digital content creation, 

safety, and problem-solving through technology.  
 

Consequently, investigating the digital skill level of 

administrators and teachers is not merely about identifying 

existing deficiencies; it forms the basis for designing targeted 

training strategies and developing effective educational policies 

that will ensure the successful and equitable integration of AI 

into education.  
 

The Relationship in ICT-Mediated Communication 

Between Principals and Teachers  

Communication is the cornerstone of any effective organization, 

and the educational environment is no exception. An 

investigation into the relationship between principals and 

teachers via Information and Communication Technologies  

International Journal of Teaching and Learning Sciences 

 

 
ISSN: 3066-0807 

Gogos K (2025) 995 

Int J Teach Learn Sci, 2025(8):100132 

                                   DOI: 10.71010/IJTLS.2025-e132 

Abstract 

This analysis delves into the correlational dynamics shaping the field of pedagogical assimilation of Information and 

Communication Technologies (ICT) and Artificial Intelligence (AI), with the principal's leadership practice emerging as a 

paramount factor for the digital transformation of the school organization. Overcoming asymmetries in digital proficiency 

among educational actors necessitates the implementation of structured professional development interventions, utilizing 

diagnostic frameworks such as DIGCOMP to identify and bridge knowledge gaps. The predisposition of teaching staff towards 

technological innovation stands in a dialectical relationship with the qualitative and quantitative adequacy of material and 

technical infrastructure. The pedagogically grounded mediation of ICT/AI enables the emergence of personalized learning 

pathways and the strengthening of collaborative dynamics, simultaneously reshaping communication patterns within the school 

community. In conclusion, educational transformation demands a holistic, systemic perspective, capable of establishing a new 

digital-pedagogical paradigm, harmonized with the epistemological and sociotechnical imperatives of the 21st century.  
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(ICT) reveals critical aspects of the school's dynamic. The 

literature highlights that principals who are actively involved in 

using ICT for communication foster a collaborative digital 

culture at the school [4], leading to increased teacher 

engagement.  
 

Two-way communication through ICT tools can accelerate 

decision-making and reduce the need for physical staff 

meetings, optimizing time and resources [5]. Furthermore, it has 

been observed that the adoption of ICT for communication is 

often more successful when it stems from peer-led interaction 

and guidance rather than strict top-down directives [6].  
 

However, effective communication through ICT also faces 

significant obstacles. These include time constraints, the lack of 

common and integrated communication platforms, and the 

limited technological skills of some principals [7]. The quality 

and timing of communication are also critical factors. Targeted 

and timely communication, such as brief weekly video updates, 

often proves more effective than lengthy emails [8].  
 

Finally, cultural factors play a decisive role in the adoption and 

effectiveness of ICT in communication. Cultural norms and 

expectations influence how teachers use and perceive digital 

tools, while notification overload can lead to stress and 

resistance [9]. Adapting digital tools to local preferences and 

establishing clear communication protocols, such as "quiet 

hours" to avoid constant interruptions, can mitigate these 

problems and promote healthier digital communication.  
 

Attitudes and Perceptions Regarding the Adoption of ICT 

and AI in Relation to School Digital Equipment  

The successful integration of Information and Communication 

Technologies (ICT) and Artificial Intelligence (AI) into the 

educational framework is significantly influenced by the 

attitudes and perceptions of teachers and principals, which are 

inextricably linked to the availability and quality of digital 

equipment in schools. The literature suggests that a positive 

attitude towards technology is strengthened when teachers and 

students have access to sufficient and modern digital equipment 

(e.g., computers, interactive whiteboards, AI software) [10]. 

Conversely, inadequate or outdated equipment can create 

negative perceptions, reduce the willingness to experiment, and 

act as a significant barrier to the effective adoption of ICT and 

AI [11].  
 

Specifically, the perceived usefulness of ICT and AI is directly 

linked to the practical feasibility of their application. When 

teachers perceive that the available digital equipment is 

adequate and functional, they are more likely to develop positive 

attitudes and actively adopt new tools in their teaching practice 

[12]. Furthermore, the accessibility of technology affects 

perceptions of ease of use. Userfriendly and reliable equipment 

reduces anxiety and increases user confidence, encouraging the 

integration of AI and ICT into the daily educational routine [13].  
 

However, it is important to note that the mere presence of digital 

equipment does not guarantee positive adoption. It must be 

combined with quality training and pedagogical support to fully 

leverage the potential of technology [14]. Attitudes and 

perceptions are also shaped by the support provided for 

equipment use, as well as by the overall vision of school 

leadership for the digital transformation of education. Therefore, 

the investigation of this part of the paper requires a holistic 

approach that considers both the technical infrastructure and the 

psychological/pedagogical factors influencing technology 

adoption. 
 

The Role of the Principal in Shaping and Motivating the Use 

of AI in Teaching through Educational Design  

The role of the principal in integrating Artificial Intelligence 

(AI) into education is central and decisive, as they act as a 

catalyst for shaping the vision, providing incentives, and 

implementing educational design. The literature highlights the 

strategic importance of principals' leadership in promoting 

technological innovation in schools [15]. A principal with vision 

and digital literacy can inspire the teaching staff, create a 

supportive environment, and guide the effective integration of 

AI into teaching practice [16]. Specifically, the principal is 

responsible for:  

• Shaping and communicating a clear vision for how AI can 

enhance learning and teaching at school. This includes 

identifying the pedagogical benefits of AI and aligning 

them with curriculum goals.  

• Providing incentives and support to teachers. This can be 

achieved through organizing professional development 

programs, encouraging collaboration and the exchange of 

best practices, and ensuring access to necessary resources 

(technical support, AI tools) [17]. Providing opportunities 

for experimentation and creating a safe environment where 

teachers can try and adapt the use of AI without fear of 

failure is also vital.  

• Integrating the use of AI into educational design. This 

involves setting specific goals, creating lesson plans that 

utilize AI tools, and developing assessment methodologies 

that take into account the possibilities offered by 

technology. The principal must ensure that the integration 

of AI is not fragmented but part of a cohesive pedagogical 

framework. Serving as a digital skills role model. When a 

principal demonstrates confidence and competence in using 

ICT and AI, it enhances their credibility and motivates 

teachers to follow suit [18].  
 

In conclusion, the principal is not merely an administrator but a 

pedagogical leader who, through strategic educational design 

and active support, can transform AI from a simple tool into a 

powerful lever for improving teaching and learning.  
 

The Impact of Integrating ICT and AI on the Learning 

Process and Educational Outcomes  

The integration of Information and Communication 

Technologies (ICT) and, more recently, Artificial Intelligence 

(AI) into education has transformed the learning process and 

educational outcomes in various ways. The literature highlights 

a  

number of positive impacts, as well as challenges that require 

careful management.  

On the Learning Process, ICT and AI can offer the following 

benefits to the learning process:  

• Personalized Learning: AI allows for the customization of 

content and learning pace to each student's individual needs, 

providing personalized learning paths and immediate 

feedback [19]. This can lead to a deeper understanding and 

greater engagement.  

• Enhanced Interaction and Collaboration: ICT tools and AI 

platforms facilitate collaborative learning, enabling 

students to work together on projects, exchange ideas, and 

build knowledge jointly, regardless of their physical 

location [20].  
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• Access to Rich Resources: ICT provides unlimited access 

to information and educational materials, while AI can help 

organize and personalize these resources, making learning 

more dynamic and engaging.  

• Development of 21st-Century Skills: The use of technology 

in education promotes the development of critical thinking, 

problem-solving, digital literacy, and creativity—skills 

essential for success in the modern world [21].  
 

On Educational Outcomes The integration of ICT and AI has 

been associated with:  

• Improved Performance: Studies have shown that the 

targeted and pedagogically sound use of technology can 

lead to improved academic performance in various subjects 

[22].  

• Increased Motivation and Engagement: The interactive 

nature of many digital tools and AI applications can boost 

students' motivation to learn and keep them more actively 

engaged in the process.  

• Reduced Teacher Workload: AI can automate routine tasks, 

such as grading, freeing up teachers' time to focus on more 

complex pedagogical activities and providing individual 

support to students [23].  
 

However, it is crucial to recognize that these positive impacts 

depend on the correct pedagogical use of the technologies, 

adequate teacher training, and robust infrastructure support. The 

simple introduction of technology without a cohesive plan may 

not yield the expected benefits and could even create new issues, 

such as digital inequality or disorientation.  
 

How AI Can Improve Communication Between Teachers 

and Students, and Between Students and Parents  

Artificial Intelligence (AI) offers innovative possibilities for 

upgrading communication within the school community, 

particularly between teachers and students, and students and 

parents. Improving communication is crucial for supporting 

learning and creating a collaborative school environment.  

Improving Communication Between Teachers and Students  

AI can transform communication between teachers and students 

through:  

• Immediate and Personalized Feedback: AI systems, such as 

smart tutoring systems or chatbots, can provide instant 

feedback to students on their assignments, answers, or 

questions, even outside of teaching hours [24]. This allows 

students to correct their mistakes immediately and better 

understand concepts, while also freeing up teachers' time to 

focus on more complex pedagogical interventions.  

• Tailored Support: AI can identify learning difficulties or 

knowledge gaps and suggest targeted materials or activities, 

making it easier for teachers to provide personalized 

support. This creates a more effective dialogue around 

learning needs [19].  

• Automated Updates and Reminders: AI tools can 

automatically send reminders to students about assignment 

deadlines, exams, or school events, reducing the need for 

repetitive communications from the teacher and ensuring 

that students stay informed.  
 

Improving Communication Between Students and Parents AI 

can also enhance communication between students and parents, 

as well as between the school and the family, through:  

• AI-Powered Parent Information Platforms: AI-powered 

applications can offer parents instant access to information 

about their child's progress, grades, attendance, and 

assignment completion [25]. Some platforms can even 

provide customized reports or recommendations based on 

the student's learning data.  

• Translation Tools: For families with a different linguistic 

background, AI can offer automatic translation tools for 

communications from the school or teachers, bridging 

language barriers and ensuring equitable access to 

information [26].  

• Parent Support Chatbots: Specialized chatbots can answer 

common parent questions about school policies, events, or 

registration procedures, providing 24/7 support and 

reducing the workload of administrative staff.  

• Sentiment Analysis: Advanced AI systems can analyze the 

tone and sentiment of written communication to identify 

potential problems or concerns, allowing teachers and 

parents to intervene early when needed [27].  
 

Overall, AI can act as a powerful catalyst for creating more 

transparent, effective, and personalized communication within 

the educational ecosystem, strengthening collaboration among 

all stakeholders for the benefit of students.  
 

The Contribution of ICT and AI Integration to 

Communication Among All Stakeholders in the Educational 

Community and the Shaping of a Culture  

The integration of Information and Communication 

Technologies (ICT) and now, Artificial Intelligence (AI) into 

education goes beyond simple technical application. It 

contributes decisively to the reshaping of communication 

among all members of the educational community and, by 

extension, to the formation of a new culture of learning and 

collaboration.  

ICT and AI act as catalysts for:  

• Enhancing Transparent and Participatory Communication: 

The use of common digital platforms (e.g., Learning 

Management Systems - LMS, educational social networks) 

allows for immediate, two-way communication between 

students, teachers, principals, and parents. AI can automate 

updates, manage frequent questions (via chatbots), and 

provide communication analytics, ensuring that all 

stakeholders are informed and can actively participate [28]. 

This transparency builds trust and a sense of community 

belonging.  

• Facilitating Collaboration and Knowledge Sharing: ICT 

with integrated AI offers tools for collaborative content 

creation, resource sharing, and the continuous exchange of 

ideas. For example, AI-enabled collaboration platforms can 

suggest relevant content, identify knowledge gaps within 

groups, or help find experts on specific topics. This not only 

improves communication but also cultivates a culture of 

collaboration and collective learning among teachers, 

students, and parents [29].  

• Promoting Digital Citizenship and Ethics: The active use of 

ICT and AI in communication compels the educational 

community to develop and adopt rules of digital ethics and 

safety. The discussion around the responsible use of AI, 

data protection, and digital politeness contributes to the 

formation of a culture of critical thinking and responsibility 

in the digital world [30].  

• Fostering Adaptability and Innovation: The continuous 

evolution of ICT and AI requires the educational 

community to be flexible and open to innovation. The 

successful integration of these technologies into  
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communication encourages a culture of continuous learning 

and adaptation to new conditions for both teachers and 

students [16]. The principal, as a digital leader, plays a 

central role in cultivating this culture.  
 

In conclusion, the synergy of ICT and AI in the communication 

of the educational community leads to the creation of a dynamic, 

interactive, and supportive environment where information 

flows freely, collaboration is strengthened, and a new culture of 

digital learning and participation is forged.  
 

Conclusion  

The comprehensive investigation into the role of Information 

and Communication Technologies (ICT) and Artificial 

Intelligence (AI) in educational design and communication 

reveals a complex yet promising landscape. The analysis of 

individual aspects suggests that the successful integration of 

these technologies requires a holistic approach that goes beyond 

the mere provision of digital equipment.  
 

First and foremost, the level of digital skills among principals 

and teachers emerges as a fundamental factor. A clear gap exists, 

which necessitates systematic professional development 

focused not only on technical knowledge but also on the 

pedagogical application of AI [1]. Positive attitudes and 

perceptions toward technology are directly linked to the 

adequacy and quality of digital equipment, as well as the 

provision of targeted support and training [12,11].  
 

The principal's role is irreplaceable. As a pedagogical leader, the 

principal must articulate and communicate a clear vision for AI 

in education, motivate teachers, integrate technology into 

educational design, and serve as a role model [15,16]. Their 

active participation largely determines the quality of ICT-

mediated communication with teachers, fostering a 

collaborative digital culture [4].  
 

Regarding the impact on the learning process and educational 

outcomes, ICT and AI can lead to personalized learning, 

enhanced interaction, access to rich resources, and the 

development of 21st-century skills, resulting in improved 

performance and increased motivation [19,22]. Furthermore, AI 

has the potential to improve communication between both 

teachers and students (through personalized feedback) and 

students and parents (via information platforms and translation 

tools), bridging gaps and strengthening collaboration [24,25].  
 

Finally, the contribution of ICT with AI integration to 

communication among all stakeholders in the educational 

community is crucial for shaping a new culture. This culture is 

characterized by transparency, collaboration, continuous 

knowledge exchange, and the development of digital citizenship 

[29,30].  
 

In summary, the integration of ICT and AI in education is not 

merely a technical choice but a strategic imperative that requires 

coordinated efforts at the level of digital skills, leadership, 

infrastructure, and pedagogical application. Only then will 

educational systems be able to fully harness the transformative 

potential of technology for the benefit of all students and society 

as a whole.  
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