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Abstract: With the entry of artificial intelligence (AI) technology into a new era, the development of 
educational informatization has entered a stage of high-quality development. Focusing on adhering 
to the teacher-centered educational philosophy, it is necessary to propose propositions that better meet 
the professional development needs of teachers. Based on the dynamic evolution of AI technology 
development, a theoretical analysis framework for teacher professional development is constructed 
according to the internal logic of educational informatization. This can explain the mechanism of 
teacher professional development generated by the personalized learning mechanism and teaching 
strategy optimization cycle mechanism of AI technology and education participation, and continue to 
explore the possibility of moving towards high-quality development goals from the perspective of the 
changing needs and practical deduction of teacher professional development. The purpose of AI 
technology development is to provide teachers with professional development support that meets 
expected standards and to continuously improve education quality and enhance teacher satisfaction. 
To this end, measures such as strengthening teacher control based on the internal cycle of educational 
quality, constructing mechanisms for interaction and communication between teachers and their 
perception of educational quality, and establishing a system for teacher professional development and 
educational evaluation should be taken to achieve high-quality development of teacher professional 
development, promote educational innovation, and truly meet the needs of teacher professional 
development. 

1. Introduction 
Teacher professional development is one of the main responsibilities in the field of education, and 

it is also a general term for teacher career development.[1] It can be divided into basic teaching ability 
and non-basic teaching ability, respectively composed of traditional teaching methods and modern 
educational technology. To meet the educational needs of the new era, teachers also entrust 
educational technology to assist in professional development. Since the informatization of education, 
AI technology has become the key to educational innovation, and teacher professional development 
has become a key indicator for evaluating educational quality. Unlike traditional teacher training, 
teacher professional development based on AI technology emphasizes more on personalized learning, 
teaching innovation, and data analysis. Therefore, the issue of teacher professional development 
based on AI technology has been proposed, and AI technology provides new possibilities for teacher 
professional development. 

The professional development of teachers based on AI technology originates from the teacher-
centered educational philosophy, which embodies the pursuit of personalized learning and is also a 
tool for educational innovation.[2] From the perspective of educational informatization structure, the 
professional development of teachers based on AI technology pursues the improvement of 
educational quality and achieves educational modernization through the combination of data analysis 
and intelligent assisted design. However, this is only at the theoretical level. To this day, education 
innovation based on AI technology has embarked on a unique path. The comprehensive promotion of 
AI technology not only rewrites the education model and reflects the depth of educational 
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informatization, but also rewrites the role of teachers, which has a profound impact on the quality of 
education. Therefore, discussing the professional development of teachers based on AI technology 
must have a forward-looking perspective and a global perspective. Therefore, in the context of 
educational informatization, the proposition of teacher professional development based on AI 
technology has been proposed. 

In short, the professional development of teachers based on AI technology is a necessary condition 
and guarantee for achieving educational modernization. From the current trend of educational 
development, significant progress has been made in the professional development of teachers based 
on AI technology, but there are also some challenges. The education field has not yet fully identified 
an effective path for teacher professional development based on AI technology, and efforts are still 
being made to explore it. Therefore, further research and practice are needed for the professional 
development of teachers based on AI technology, which not only helps to promote educational 
innovation but also is an inevitable choice to meet the professional development needs of teachers in 
the new era. 

Based on the above background analysis, this paper proposes a research framework for teacher 
professional development based on AI technology, aiming to solve practical problems in teacher 
professional development through theoretical construction and innovative methods. The main content 
includes AI-assisted personalized learning path design, intelligent teaching resource management, 
classroom behavior analysis, and teacher teaching strategy optimization. It effectively addresses the 
challenges brought by educational informatization and has profound practical significance. 

2. Background of research on teacher professional development based on AI technology 
2.1 Development Trends of Education Informatization and the Rise of AI Technology 

Educational informatization is a concept that has developed in parallel with modern educational 
technology.[3] It is imbued with the concept of technological innovation, highlighting the future 
direction of educational development and reflecting innovative strategies in the field of education 
since the 21st century. However, when we attempt to construct the definition and essence of 
educational informatization using certain traditional educational standards, it is still difficult to reach 
a clear consensus. Educational informatization not only involves the introduction and application of 
technology but also a transformation of educational models and an update of educational thinking. It 
requires educators to no longer be limited to traditional teaching methods but to fully utilize modern 
information technology and explore more efficient and personalized educational paths. At the same 
time, educational informatization also requires learners to have stronger information literacy and be 
able to independently access, analyze, and utilize information to adapt to this era of information 
explosion. Therefore, educational informatization is a multi-level, multi-dimensional, and dynamic 
development process that requires our continuous attention and in-depth exploration. 

2.2 The Needs and Challenges of Teacher Professional Development in the New Era 
Teacher professional development is an important standard of educational quality and an 

expression of the continuous improvement of teacher abilities. Different scholars have discussed 
different definitions of teacher professional development from the perspectives of psychology, 
education, and sociology. Some scholars also believe that teacher professional development is the 
degree of improvement in teacher knowledge and skills or the process of personal development for 
teachers.[4] It is precisely because the professional development of teachers is to some extent more 
individualized and belongs to the educational science aimed at improving their teaching ability. The 
research history of teacher professional development can even be traced back to the early 20th 
century,and its main activities include teacher training, teaching research, and professional reflection. 
The concept and practice of teacher professional development are closely related to the development 
of educational reform. Through teacher professional development, teachers become important 
stakeholders in improving student learning outcomes. In the context of the new era, the main 
contribution of the theory of teacher professional development is to promote the transformation of 
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teacher roles and the innovation of educational methods. Therefore, the concept of teacher 
professional development initially focused on measuring sustained development based on the 
standard attributes of teacher professional competence. 

2.3 Potential of AI Technology: Promoting Personalized Learning and Teaching Innovation 
Compared with traditional educational technology, AI technology emphasizes the interrelationship 

between the learning process and teaching methods and has personalized and adaptive characteristics. 
Although some scholars question that AI technology may not be directly related to student 
performance, most scholars advocate that AI technology can provide a rational evaluation of student 
learning outcomes. For example, researchers have proposed an AI-assisted learning model that 
includes multiple elements, which has since become a typical tool for educational innovation, leading 
to the development of the concept of personalized learning. These scholars believe that AI technology 
is transformative and serves as a catalyst for educational innovation. Only when AI technology is 
effectively applied can educational innovation become possible.[5] Therefore, educational innovation 
is the result of integrating AI technology into education. Some scholars have summarized the 
educational application of AI technology as a dual model, namely a data-driven personalized learning 
model and an intelligent teaching innovation model. The former focuses on optimizing learning paths 
through data analysis, while the latter focuses on enhancing teaching effectiveness through intelligent 
tools, namely teaching innovation. Although AI technology has experienced some practical failures 
in the field of education, in the long run, it can promote the improvement of education quality, and 
the concept of AI technology has gradually become a consensus in educational research and practice. 

3. Research Foundation and Key Elements of Teacher Professional Development Based on AI 
Technology  

Figure 1 illustrates basic and key elements of research on teacher professional development based 
on AI technology. 

 
Figure 1 Basic and Key Elements of Research on Teacher Professional Development Based on AI 

Technology 

3.1 Theoretical Framework and Evaluation System for Teacher Professional Development 
The essence of the concept of teacher professional development focuses on enhancing teacher 

32



abilities and improving teaching practices. The theoretical framework of teacher professional 
development is the application of systematic thinking in the field of education. To overcome the 
shortcomings of traditional teacher development models, the framework of teacher professional 
development has entered the research field as a new alternative model. The basic idea of this 
framework is that teacher development should ensure the effective achievement of educational goals; 
Set clear standards for teacher professional output; Capture teacher practices through techniques such 
as observation and interviews; Use quantitative and qualitative methods to measure teacher 
professional development.[6] The framework of teacher professional development reconstructs the 
connotation of teacher development, emphasizing the need to enhance teachers' teaching ability and 
construct professional development dimensions of teacher knowledge, skills, professional emotions, 
and teaching reflection. 

3.2 Analysis of the Application Status and Trends of AI Technology in the Education Field 
AI technology is an important component of educational informatization, which emphasizes the 

innovation and application of technology.[7] Data analysis directly reflects the teaching effectiveness 
and personalized needs of learners. The development of AI technology in the field of education is 
gradually forming some key elements, such as adaptive learning systems, intelligent teaching aids, 
and virtual reality teaching, and it is also gradually being valued in various educational evaluation 
systems. However, from a practical application perspective, the practice of some AI technologies is 
still in the pilot stage, and there are still contradictions with the logical framework and generation 
mechanism of educational reform, which leads to the problem of connection between technology 
integration and educational practice. 

3.3 Key Technologies: Data Analysis, Adaptive Learning, and Intelligent Aided Design 
From the perspective of educational informatization, data analysis is the fundamental aspect of 

teacher professional development and the core embodiment of educational innovation. Therefore, the 
application of AI technology in education is mainly generated through data analysis. Data analysis is 
an important component of educational informatization and a practical subject for the professional 
development of teachers. At present, AI technology strengthens education quality control from the 
perspective of data analysis, and there are mainly three forms: first, there are adaptive learning 
systems. It is necessary to clarify the personalized learning path for learners between the learning 
process and teaching evaluation; The second is intelligent assisted design. By establishing standards 
for teaching resources and teaching processes, and disclosing these standards to educators, 
standardized control of teaching quality can be achieved; The third is the reengineering of internal 
processes in education. In recent years, education and other fields have used AI technology to improve 
teaching quality and learning outcomes. However, compared to the ideal state, the applicability and 
effectiveness of current AI technology still need to be further improved. 

4. Analysis of the Core Content of Promoting Teacher Professional Development Based on AI 
Technology 
4.1 AI-assisted Personalized Learning Path Design for Enhancing Teacher Abilities 

The fundamental difference between AI-assisted personalized learning path design and traditional 
teaching methods lies in their personalized attributes. The personalized learning standards and 
teaching guidelines of AI-assisted design are learner-centered, and the professional development of 
teachers mainly reflects the optimization of personalized teaching and teaching strategies. In the 
educational application framework of AI technology, accurately identifying student needs, 
personalized recommending learning resources, intelligent evaluation of learning outcomes, and 
optimizing teaching strategies are the core values and highest criteria for teacher professional 
development. The diversity of AI technology applications and the differences in educational scenarios 
have led to a diversified trend in personalized learning. Despite the enormous potential of AI 
technology in the field of education, the technology is still not perfect and there is a lack of effective 
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AI technology application mechanisms in the education sector itself. Therefore, this creates a 
"weakness" in technology integration, which affects the professional development of teachers and the 
improvement of teaching effectiveness. 

4.2 Intelligent Teaching Resource Management and Teacher Knowledge Update Mechanism 
From the perspective of educational informatization, traditional teaching resource management 

cannot accurately provide personalized resources that teachers and students need.[8] The satisfaction 
evaluation of teaching resources by teachers is the main form, but there is a lack of effective updating 
mechanisms and personalized recommendation information for teaching resources. The core of this 
problem may be the intelligent management of teaching resources. In intelligent teaching resource 
management, teaching resources are usually described as "dynamic update libraries", which directly 
reflect the level of educational informatization by supporting teacher knowledge updates. However, 
most of the existing teaching resources are related to course content and other information, and there 
is a lack of updates on teaching strategies and methods required for teacher professional development. 
Usually, the resource demand for teacher professional development is difficult to obtain or measure. 
Asymmetric information and imperfect management of teaching resources directly lead to obstacles 
for teachers to update their knowledge. 

4.3 Classroom Behavior Analysis and Teacher Teaching Strategy Optimization 
From the perspective of educational informatization, traditional classroom behavior analysis has 

long constrained teachers' ability to optimize teaching strategies. Since the 21st century, intelligent 
classroom behavior analysis tools that integrate big data analysis have reshaped teaching strategies 
through real-time data. However, the drawbacks of traditional classroom behavior analysis still 
constrain the improvement of teaching effectiveness. Not only due to technical limitations but also 
due to the influence of teachers on data analysis, classroom behavior analysis still needs to be 
improved. Under the premise of AI technology, classroom behavior analysis is seen as a direct way 
to optimize teaching strategies. However, the practical role of teacher-centered classroom behavior 
analysis in optimizing teaching strategies remains to be debated. Meanwhile, due to difficulties in 
data acquisition and processing, teachers lack effective classroom behavior analysis tools. Therefore, 
AI technology does not always seem to achieve the expected goals in classroom behavior analysis. It 
is evident that classroom behavior analysis is not only a technical challenge, but also faces issues of 
teacher acceptance and integrated application. 

4.4 Application of Virtual Reality (VR) and Augmented Reality (AR) Technology in Teacher 
Training 

Undoubtedly, virtual reality (VR) and augmented reality (AR) technologies cannot avoid the 
"double-edged sword" as emerging educational tools in teacher training. In the education and training 
mechanism, VR and AR are standard and effective teaching tools that play an important role in 
improving teaching effectiveness. This also makes VR and AR not only a technical concept but also 
an educational concept. Therefore, the application of technologies mainly based on VR and AR has 
become an important mechanism for teacher training. The practical interpretation of VR and AR is 
generally an innovative path gradually formed based on traditional education, although this path 
involves technological attempts. From traditional education to the application of VR and AR, teacher 
training has always been closely focused on improving teaching quality. VR and AR should strive to 
improve teaching effectiveness to meet the requirements of modern education. However, in situations 
where technological applications are magnified, this also brings a dilemma of excessive reliance on 
technology. Overall, there is still room for improvement in teacher training and other aspects of VR 
and AR, and their application effects need to be further improved. This is also an important task for 
the future development of educational technology. 

5. Conclusion 
Virtual reality (VR) and augmented reality (AR) technologies have deeply influenced the field of 
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education, posing new challenges and requirements for teacher training. These technologies are not 
only symbols of the revolutionary nature of educational technology but also important means to 
improve teaching efficiency. They are an urgent need to achieve educational innovation and maintain 
educational quality, fundamentally reflecting the inherent requirements of educational development. 
Under the guidance of these technologies, teacher training has constructed a practical-oriented 
theoretical analysis framework and practical mechanism. In recent years, modern information 
technologies such as VR and AR have driven the transformation of educational models. By 
empowering teachers with technology and improving the accuracy and scientific nature of teaching 
content, their value aligns with the inherent logic of educational innovation. Therefore, the application 
of these technologies also provides a new path for teacher training. In summary, the sustainable 
improvement and development of VR and AR technologies contribute to better achieving educational 
goals and enhancing the teachers’ teaching level. 
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