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Abstract. This article explores the integration of artificial intelligence technologies 

into the educational process and their role in developing computer literacy competence 

among future german teachers. The paper theoretically analyzes the concept of computer 

literacy, its structural components, and methodological directions for developing this 

competence through AI-based tools. The advantages of using artificial intelligence in modern 

education and the prospects for improving digital pedagogy in german teacher training are 

also discussed.  
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Introduction. The modern education system requires extensive use of digital 

technologies, particularly artificial intelligence (AI), in shaping human capital. AI 

technologies enable the restructuring of teachers’ professional training in a new format, 

enhance the efficiency of the educational process, and foster independent thinking and 

creativity among students.                                                                                                                                                                                                                                                

In recent years, the integration of AI technologies in the field of education has become 

a globally significant trend. According to UNESCO (2021), when properly implemented in 

the educational process, artificial intelligence enables the automation of teachers’ 

instructional activities, the monitoring of students’ individual learning progress, and the 

delivery of educational resources in a personalized manner. 

The development of computer literacy competence in future german teachers refers to 

the process of cultivating their ability to work with digital information, select and analyze 

technologies in the educational process, and utilize AI tools for methodological purposes. 

Computer literacy encompasses not only the use of software but also the application of 

digital thinking in education, as well as the analysis, creation, and evaluation of information. 

As noted by Xolmatova D. D. (2022), the formation of digital competence in 

pedagogical education depends on teachers’ ability to select new technologies and effectively 

integrate them into the teaching process [4]. From this perspective, developing students’ 
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skills in using AI-based educational tools in the field of german strengthens their 

methodological, informational-communicative, and technological competencies. 

This article analyzes the role of artificial intelligence technologies in education, the 

theoretical foundations of computer literacy competence, and the prospects for using AI tools 

to enhance the digital preparedness of future german teachers. The research findings are 

analyzed theoretically, and recommendations for developing computer literacy in german 

teachers through AI are presented. 

The role and potential of artificial intelligence in education is one of the defining 

features of 21st-century learning, reflecting the digital transformation and widespread 

implementation of AI technologies. Today, artificial intelligence (AI) is penetrating nearly all 

stages of education, serving as a crucial tool for individualizing the learning process, 

supporting students’ independent activities, and creating automated analysis and 

recommendation systems for teachers. 

The implementation of AI technologies in education elevates the interaction between 

humans and technology to a new level. As noted by Anderson T. (2020), artificial 

intelligence is not intended to replace teachers but to facilitate their work and enhance 

personalized teaching models. AI tools enable the analysis of students’ behaviors, automatic 

selection of content tailored to their knowledge level, and realtime monitoring of learning 

activities. 

According to UNESCO (2021), AI demonstrates effective results in four key areas of 

the education system: automating data analysis and learning monitoring, personalizing 

educational resources, providing methodological support to teachers, developing students’ 

creative thinking. 

The use of AI technologies in a digital learning environment not only improves the 

quality of the educational process but also shapes a new model of teacher activity. Karimov 

B. B. (2023) notes in his research: “Artificial intelligence reduces the cognitive load of 

teachers but requires the reinforcement of the theoretical foundations of the learning 

process”. 

Furthermore, the role of AI tools in education is also defined by methodological, 

organizational, and communicative functions. For instance, systems such as ChatGPT, 

Google Gemini, Khanmigo, and Copilot for Education enable teachers to: automatically 

generate tests and assignments, rapidly analyze students’ responses, facilitate interactive 

communication during lessons, monitor students’ learning dynamics. 

Preliminary results of using AI-based software tools are also observed in the education 

system of Uzbekistan. For example, the “Digital Education – 2030” strategy announced by 

the Ministry of Higher Education, Science, and Innovation in 2024 prioritizes the integration 

of AI technologies into pedagogical processes. 

Thus, the role of artificial intelligence in education is manifested not merely as a 

technical tool but as a means of pedagogical innovation and digital transformation. AI 

enables the individualization of the learning process, enhances teachers’ professional 

readiness, and fosters independent, critical thinking in students. Therefore, the application of 
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AI in scientific disciplines such as biology represents one of the most effective directions for 

improving teachers’ computer literacy competence. 

Computer Literacy Competence of Future Germany Teachers: Essence, 

Structure, and Significance. In the process of the digital transformation of the education 

system, teachers’ computer literacy occupies a leading position within their professional 

competencies. For future german teachers, this competence implies the ability to organize the 

educational process, analyze data, model, and represent stady processes in a digital format 

using modern information and communication technologies. 

The term “computer literacy” was first introduced in the 1960s to define the role of 

information technologies in education. Today, the concept encompasses not only technical 

skills but also digital culture, information security, critical thinking, and the analytical 

processing of data. 

Key Components of Computer Literacy Competence for German Students: The 

computer literacy competence of students in the germany field is composed of the following 

main components: Information and Communication Competence - the ability to search, filter, 

analyze germany data and visualize it using modern software; technological competence - 

organizing learning using AI tools, virtual laboratories, and simulation programs; 

methodological competence - designing german lessons based on digital resources and 

creating individualized learning paths with the help of AI; ethical-communicative 

competence - adhering to information security, copyright, and principles of academic 

integrity in digital environments . 

Computer literacy competence is directly linked to a teacher’s pedagogical mastery. To 

effectively teach today’s digital generation, a teacher must not only have a thorough 

knowledge of germany but also possess the ability to manage the learning process using AI 

technologies and create an educational environment tailored to the individual needs of 

students. 

Digital competence serves as a transformational mechanism that elevates a teacher’s 

professional readiness. Through AI tools, a teacher not only facilitates the learning process 

but also develops students’ analytical thinking, modeling skills, and creative thinking 

abilities. 

In germany education in particular, AI technologies allow teachers to demonstrate 

complex processes  through 3D modeling. This plays a crucial role in fostering students’ 

scientific thinking and preparing them for research activities. 

Additionally, computer literacy enhances a teacher’s methodological creativity. Using 

AI, teachers can create interactive tests, automated assessment systems, and applications that 

simulate germanal processes. Consequently, students’ motivation for independent learning 

increases, and teachers can plan their instructional activities more effectively. 

Hence, developing computer literacy competence among future german teachers 

should be considered an indicator of the quality of modern education. This process involves 

not only technological readiness but also adapting pedagogical thinking to the digital 

paradigm. 
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Pedagogical Conditions for Developing Computer Literacy Based on Artificial 

Intelligence. The use of AI technologies in developing computer literacy competence among 

future german teachers elevates the education system to a new level. This process requires 

not only mastering technical tools but also aligning the teacher’s pedagogical thinking with 

digital paradigms. 

Pedagogical conditions refer to the organizational, methodological, technological, and 

psychological factors that enable effective use of digital tools in the educational process. The 

development of computer literacy based on AI is most effective under the following 

conditions: 

1. Creating a Digital Learning Environment - this environment allows students to 

independently enhance their knowledge using AI-based platforms (e.g., ChatGPT, Google 

Bard, Copilot, PhET Simulation). It fosters interactive learning, analytical thinking, and 

modeling of germanal processes. 

2. Enhancing Methodological Preparedness - teachers must deeply understand the 

methodological foundations to integrate AI tools effectively into the teaching process. For 

example, the TPACK (Technological Pedagogical Content Knowledge) model ensures the 

alignment of technological, pedagogical, and content knowledge. 

3. Individualizing the Learning Process - AI technologies help identify each student’s 

level of mastery, areas of interest, and learning pace. Based on this, personalized learning 

paths are created, making the process of developing computer literacy more effective. 

4. Creating a Motivational Environment - AI allows the incorporation of interactive 

tasks, gamification elements (points, rankings, digital certificates) to enhance student 

engagement in digital learning, making the process of acquiring computer literacy creative 

and engaging. 

5. Establishing Pedagogical Monitoring and Analysis Systems - AI tools enable 

teachers to automatically track student activity, analyze errors, and provide recommendations 

for improvement, facilitating real-time feedback. 

Furthermore, the AI-based educational process should adhere to the following 

principles: adaptability - tailoring educational resources and methods to students’ individual 

characteristics; integrativity - aligning germany education with AI technologies; activity - 

positioning the student as an active participant at the center of the learning process; 

reflexivity - fostering skills for self-assessment and analysis. 

The most crucial pedagogical condition for developing computer literacy among future 

german teachers is organizing education using innovative methods. For instance, approaches 

such as Flipped Classroom, Project-Based Learning, or AI-assisted Learning integrate 

traditional lessons with a digital environment. Consequently, students gain independent 

learning, data analysis, algorithmic thinking, and digital tool usage skills. 

Conclusion: This article scientifically analyzed the development of computer literacy 

competence of future german teachers using AI tools. The following conclusions can be 

drawn: 
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1. Computer literacy occupies a central place in the professional competencies of 

future german teachers, encompassing not only ICT skills but also pedagogical, 

methodological, and analytical abilities. 

2. AI tools are powerful resources that make the learning process interactive, 

individualized, and effective, optimizing teacher-student interaction and enabling modeling 

and analysis of complex german languge. 

3. Methodological approaches — Flipped Classroom, Project-Based Learning, and AI-

assisted Learning — allow adaptation of the pedagogical process to student needs, creation 

of individual learning paths, and development of analytical thinking. 

4. Implementing AI-based methodological recommendations, including platform 

integration, virtual laboratories, interactive assessments, digital resources, and teacher digital 

competence enhancement, effectively develops computer literacy among future german 

teachers. 

5. In terms of prospects, AI as an integral part of the pedagogical process deepens 

digital transformation, supports innovative methods, enhances students’ research potential, 

and fosters teachers’ professional development. 

Overall, the effective integration of AI tools into the pedagogical process is a key 

factor in developing computer literacy competence among future german teachers, preparing 

them as digitally, interactively, and methodologically proficient educators. 
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