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Abstract. Artificial intelligence is one of the driving forces of social development, and 

the training of talents in its field is also very necessary. Under the strong impetus of the 

state, the promotion of artificial intelligence courses is carried out everywhere, and the 

design of primary and secondary school courses among them also appears to be very 

important. This paper explores the design and practice of AI curriculum in primary and 

secondary schools based on the Guangzhou AI curriculum project. The implementation 

of the project-based curriculum has a platform to rely on and the corresponding 

supporting resources. Still, in this process, due to the teacher's mastery of the learning 

situation and other practical issues, there will be the case of redesigning the teaching 

content, to cultivate students' artificial intelligence literacy, innovative thinking, and the 

ability to solve practical problems through the role of. Therefore, this thesis takes the 

Guangzhou primary and secondary school artificial intelligence education curriculum as 

an example, aiming to explore the design and practice of this curriculum in depth, and 

analyze its impact and effect on students, to provide useful reference for the development 

and implementation of primary and secondary school artificial intelligence curriculum in 

other regions. 
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1 Introduction 

Artificial Intelligence (AI), as a cutting-edge technology, is changing our lifestyles, work 

patterns, and social structures at an astonishing speed. With the wide application of AI in 

many fields, cultivating a new generation of talents with AI literacy has become an urgent 

need for the state and society. As the basic stage of talent cultivation, how to incorporate AI 

education into the curriculum system and cultivate students' innovative thinking, ability to 

solve practical problems, and awareness of the ethical and social impact of AI has become a 

focus of attention for the education sector and the community. UNESCO released the Beijing 

Consensus in 2019, which plans education in the era of artificial intelligence. In 2017, the 

State Council released the New Generation Artificial Intelligence Development Plan, which 
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requires primary and secondary schools to offer courses related to artificial intelligence[1]. In 

2020, the Ministry of Education pointed out in the Key Points of Education Informatization 

and Network Security Work 2020 that it is necessary to continue to push forward the 

construction of AI education courses in primary and secondary schools, application, and 

promotion work[2]. In terms of AI education, Guangzhou City actively responded to the 

national policy. It began to introduce AI education content in the curriculum system, which is 

committed to cultivating students who can adapt to the needs of the future society. The AI 

curriculum in Guangzhou City relies on the AI teaching platform for primary and secondary 

schools in Guangzhou to promote and practice. Much can be gleaned from the experience of 

implementing other new technologies into the classroom, and this will assist us in increasing 

the possibility that AI will aid students in flourishing and acquiring potent knowledge[3].By 

exploring the principles, application cases, and ethics of AI in the classroom, students 

gradually build up a basic understanding of AI and cultivate the spirit of innovation and 

cooperation in practical operation.  

This paper will analyze the design ideas, teaching methods, and actual effects of the AI 

education curriculum in primary and secondary schools in Guangzhou, and explore the 

advantages and challenges of the AI education curriculum in primary and secondary schools in 

cultivating the comprehensive quality of students by comprehensively evaluating the students' 

knowledge level, ability enhancement, and attitude change. In addition, this dissertation will 

analyze the problems that may be encountered in the implementation of the curriculum and 

put forward suggestions for improvement, to provide useful references for the sustainable 

development of primary and secondary artificial intelligence education in the future.  

2 Review of literature 

In recent years, the development of artificial intelligence courses in primary and secondary 

schools in China has made remarkable progress. Since 2013, AI-related content has been 

added to the senior high school section, and then related policies have been introduced one 

after another, clarifying the important position of AI education in basic education. In 2022, the 

Compulsory Education Information Technology Curriculum Standards even included AI 

content in the teaching planning of junior high schools[4], reflecting the great importance 

China attaches to the cultivation of AI talents. However, due to the complexity of the AI 

subject and the cognitive differences between primary and secondary school students[5], as 

well as the lack of awareness of educational administrators and teachers[6], the AI curriculum 

in primary and secondary schools is still in the exploration stage and lacks a unified teaching 

standard[7].  

Nevertheless, many cities have begun to actively explore the implementation path of AI 

education, laying the foundation for the comprehensive development of AI education in 

China. Globally, artificial intelligence education in primary and secondary schools has also 

attracted much attention. The United States[8], Canada, and European countries have 

incorporated AI into primary and secondary education curricula and cultivated students' 

innovative ability and logical thinking through programming teaching and robotics programs. 

These practices not only enhance students' scientific and technological literacy but also 



 

 

 

 

stimulate their interest in the field of artificial intelligence. The successful experience of AI 

education in primary and secondary schools abroad provides a useful reference for China. 

In general, the current AI education at the primary and secondary school level faces good 

development opportunities and has made great progress in curriculum development and 

resource construction[5]. Some scholars have shown that the current research on the 

implementation modes of AI courses in primary and secondary schools mainly includes 

lecture-based and inquiry-based approaches[9]. The introduction of Artificial Intelligence is 

going to change the scope and content of the moral education program by changing the 

teaching objectives, teaching content, teaching methods, and teaching tools[10]. 

However, curriculum design and implementation still face many challenges, in the artificial 

intelligence curriculum, the more commonly used teaching mode is "building + 

programming"[11]. "Build + Programming" instructs students to mimic the model construction 

by providing a building manual, and realizes the model functions in combination with 

programming tasks. Mechanized indoctrination and intensive training of students in the 

building method and programming process can not fundamentally improve students' artificial 

intelligence literacy[12]. At this time, we need to learn from foreign experience at the same 

time, in primary and secondary schools to carry out artificial intelligence education, must 

provide specialized, popular courses[13]. Combined with the domestic reality for in-depth 

exploration. The practice and research of Guangzhou City in the curriculum of AI education in 

primary and secondary schools will provide us with more valuable experience and inspiration 

to promote the further development of AI education in China's basic education. 

3 Construction of Artificial Intelligence Curriculum Resources 

This paper is based on the Guangzhou primary and secondary school artificial intelligence 

teaching platform, which is a platform developed by various relevant units in Guangzhou City 

in cooperation with enterprises, although the platform is still in the early stage of use but is 

rich in resources for each course, and there are still some parts that need to be improved. In 

addition, there is also the teacher's faculty level is also very important, the following will 

explain the content of these two parts. 

3.1 Teaching platform 

Teachers can teach on the platform, which is also equipped with curriculum resources for 

grades 1-8. Each grade is designed with a corresponding curriculum, as shown in Table 1, 

which summarizes the number of courses. 

Table 1. Statistics on the number of courses on the platform. 

Grades (both first and second half 

of the school year) 
Number of courses 

Resource (such as manpower or 

tourism) 

first grade 8 lessons 

Lesson plans, courseware, 

videos, etc. 

second grade 8 lessons 

third grade 12 lessons 

fourth grade 12 lessons 

fifth grade 12 lessons 



 

 

 

 

sixth grade 12 lessons 

seventh grade 12 lessons 

eighth grade 12 lessons 

Teachers can teach on it, teachers have accounts students have accounts, and they can submit 

assignments, etc. on the platform. Of course, essential AI programming, etc. can also be taught 

on the platform. There are also virtual labs that allow students to experience the fun of 

artificial intelligence. In addition, there are some competitions and activities on the platform 

that students can participate in, and students can also participate to increase their interest in 

learning. 

3.2 Teachers' strength 

The platform also has some teaching and research activities that teachers can participate in to 

improve their teaching skills. The platform will have some teaching competitions, in which 

teachers can participate and see other teachers' excellent cases for mutual learning. The 

platform and related organizations will set up some training activities to promote the 

improvement of teachers' teaching abilities. Teachers can also leave messages on the platform 

to interact with other peers or ask their questions. 

4 Curricular exploration 

In the process of promoting AI lessons, teachers need to first design activities based on the 

objectives of the lesson or teach based on the resources provided by the platform, and each 

lesson is adapted depending on the actual situation. Teachers need to polish their content 

before implementing it, adjusting it, and implementing it again to see if their instructional 

design is effective. 

4.1 Course Design Practice 

Here is an example of the teaching link design in the 5th lesson "My Intelligent Room" in the 

second book of the 5th grade of the Guangzhou Artificial Intelligence Curriculum. First of all, 

analyze the content of the textbook and the characteristics of the learners, define the teaching 

objectives and teaching points, design the teaching activities, prepare the learning task list 

needed in the classroom, and make good preparations before class. Here we emphasize that 

the teaching activities should be designed as "pre-course introduction - designing an intelligent 

room - imagining the future room design - self-evaluation". 

4.2 Course Session Design 

According to the teacher's teaching activity design, the link design is relatively strong and can 

emphasize the students' activities in the teaching link, and in the link of designing the room, 

the main purpose is to let the students design the room that can switch the light on and off by 

language, and know the function of voice recognition in artificial intelligence. So the design of 

the intelligent room can be divided into two sessions, that is, first experience and then design, 

so the session name is designed as "Intelligent Situation I appreciate - Intelligent Room I 

experience - Intelligent Room I design - Intelligent Room I think - Intelligent Learning I 

evaluation", and then the activity design is displayed in the form of a board book so that the 



 

 

 

 

students can always remember what they are in. The "I" in the activity is the "I" in the activity. 

The "I" in the activity allows students to participate in the classroom from their point of view, 

and the specific link design is shown in Figure 1. 

 

Figure 1. Reconstruction of the teaching and learning process 

In addition, the design of the room stage was originally designed as a large group work, the 

efficiency of student cooperation is not high, so it will be changed to 3-4 people group 

cooperation, which is more able to improve the students' cooperation ability. And in the stage 

of imagination can be considered to guide students to the future of some scene design room, 

and then let the students show the group's imagination results, and its evaluation, and then at 

the end of the mutual evaluation and self-assessment is the complete evaluation process. 

4.3 Course implementation and effectiveness 

According to the above link design, we adjusted the classroom teaching program and 

conducted the lessons. Observing the teacher's control of the teaching link and the students' 

learning response in the classroom, and conducting a questionnaire survey on the students 

after the class found that such a teaching link design is effective and can enhance classroom 

efficiency, while the student's feelings about the classroom were also sorted out in the 

questionnaire data, which are detailed in Appendix 1, and the data were analyzed with 

confidence as shown in Figure 2 and the results of the validity analysis as shown in Figure 3: 

 

Figure 2. Reliability analysis 



 

 

 

 

 

Figure 3. Reliability analysis 

It is evident from the data that the data collected is valid and responds to the fact that the 

students recognize the teacher's instruction and that the purpose of the instruction has been 

achieved. 

4.4 Segmental Design Patterns. 

In the link design, from the student's point of view to design a good teaching link, from I 

appreciate, I experience, I design, I think about my evaluation, focusing on the cognition of 

the student's learning process, step by step, which can be used as a model to promote to the 

other artificial intelligence courses, and hands-on activities arranged in the experience can 

stimulate the student's interest in learning, and also to the knowledge to be learned to have an 

initial It is easier for students to be immersed in the learning environment. 

5 Conclusion and Outlook 

5.1 Conclusion 

The practice of AI education in primary and secondary schools in Guangzhou has shown that 

sound curriculum design and practice can effectively facilitate teachers' teaching and 

significantly enhance students' innovative thinking, problem-solving skills, and 

interdisciplinary literacy. However, challenges such as teacher reserves, updating teaching 

materials, and curriculum integration remain. Therefore, concerted efforts are needed to 

provide training and support to promote the sustainable development of AI education. To this 

end, this paper explores some creative strategies. 

At the level of education policy, appropriate policy measures are formulated to explicitly 

incorporate AI education into the teacher training system. Policies can be introduced to 

encourage and support schools and educational institutions to use online resources for AI 

teacher training. Second, the policy should also explicitly certify and evaluate teachers 

involved in online learning to ensure the quality and effectiveness of the training. In addition, 

the policy can promote cooperation between schools and the industry to provide more practice 

opportunities for teachers and students and promote the in-depth development of AI education. 

In terms of resource allocation, investment in teacher training and teaching activities in the 

field of AI education can be increased. Special funds can be set up for developing specialized 

online courses, purchasing necessary teaching equipment and software, and providing high-

quality educational resources. Secondly, more social capital can also be attracted to the field 

of AI education through a combination of government guidance and market mechanisms to 

promote the optimal allocation of educational resources. In addition, a resource-sharing 

mechanism can be established to promote cooperation and exchange between schools and 

realize the mutually beneficial sharing of educational resources. 



 

 

 

 

In terms of teacher training, attention should be paid to improving teachers' professionalism 

and practical ability. First, special online training courses can be organized, and experts and 

scholars in the field can be invited to give lectures to help teachers systematically master the 

basic knowledge and teaching methods of artificial intelligence. Secondly, practical teaching 

activities can be carried out, such as organizing teachers to participate in the research and 

development of AI projects and guiding students to practice AI, to enhance teachers' practical 

ability and innovative spirit. In addition, a teacher-learning community can be established to 

encourage exchanges and cooperation among teachers to share teaching experience and results 

and promote their professional development. 

The implementation of these strategies will help address challenges such as teacher training 

and resource constraints to support the development of AI education. We also expect that the 

efforts of all parties will contribute to the development of more AI-literate talents. 

5.2 Outlook 

In the future, AI education in primary and secondary schools will continue to grow globally. 

To gain a more comprehensive understanding of the long-term impact of AI education on 

students' academic performance and prospects, we plan to conduct a long-term tracking study. 

Through regular assessments of students participating in AI programs, we will collect data on 

their academic performance, skill acquisition, creativity, and future career plans. These data 

will help us more accurately assess the effectiveness of AI education and provide strong 

evidence to advocate for educational institutions to increase AI programs. 

In addition, we have noticed that the demand for talent in AI is growing. Students with AI 

literacy will be more competitive in the future job market. Therefore, by promoting AI 

education, we are expected to lay a solid foundation for the future development of students 

and nurture more talents with innovative spirit and practical ability for society. Finally, we 

should view AI education in primary and secondary schools as a long-term endeavor and a 

continuous process. With the passage of time, primary and secondary AI education will be 

optimized under the dual impetus of theory and practice, contributing to the cultivation of 

capable and creative talents for the future society. 
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