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Abstract. This article, through data analysis, explores the current situation and 

trends of the application of artificial intelligence technology in the ecological 

civilization education of primary school students in the western regions. The 

study found that the prevalence of AI technology in ecological education in west-

ern primary schools is not high, and the application varies significantly between 

different regions and schools. However, AI technology has had a positive impact 

on enhancing students’ environmental knowledge, attitudes, and behaviors. Cur-

rently, AI in education still faces issues and challenges such as insufficient tech-

nological maturity and a lack of teacher training. In the future, AI technology has 

great potential in education; there is a need to strengthen the research and devel-

opment of intelligent teaching systems, optimize policy support, enhance school-

enterprise cooperation, and pay attention to teacher training, to better play the 

leading role of AI in educational innovation. 
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1 Introduction 

The western regions possess abundant natural resources, as well as unique cultural and 

historical heritage, all of which are valuable assets for the development of ecological 

civilization. However, due to various reasons related to geography, history, and econ-

omy, the level of ecological civilization education in these regions is relatively low. 

“Issues such as the singularity of teaching methods and unsatisfactory teaching out-

comes still exist”[1]. Therefore, enhancing the effectiveness of ecological civilization 

education for primary school students in the western regions is a critical task for current 

educational reforms. 
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The introduction of artificial intelligence technology offers new ideas and methods 
for addressing these challenges. With its powerful data analysis and processing capa-
bilities, AI technology can provide teachers with abundant teaching resources and per-
sonalized teaching paths, thus improving teaching effectiveness. Additionally, “AI 
technology can utilize big data and machine learning to analyze students’ learning 
data”[2] , offering teachers more accurate teaching feedback. This helps teachers better 
understand students’ learning situations and adjust their teaching strategies accord-
ingly. 

Moreover, “the poverty and backwardness of the western regions do not imply a lack 
of educational resources”[3]. On the contrary, due to their geographical uniqueness, 
these regions have rich natural and unique cultural resources, which are potential edu-
cational assets. Therefore, how to utilize artificial intelligence technology to transform 
these resources into educational assets and improve the effectiveness of ecological civ-
ilization education for primary school students in the western regions is an important 
issue that needs to be researched and explored. 

2 Research Objectives and Methods 

2.1 Research Objectives 

This study aims to delve into the current status and trends of artificial intelligence tech-
nology applications in ecological civilization education for primary school students in 
the western regions, with the hope of providing new directions and ideas for future 
educational innovation. Specifically, this research will reveal the effects of AI technol-
ogy on improving ecological civilization education for primary school students in the 
western regions through data analysis, examine the existing problems and challenges, 
and explore potential solutions and future development trends. 

2.2 Research Methods 

Big Data Analysis: This approach utilizes advanced algorithms and data mining tech-
niques to extract valuable information from vast datasets, thoroughly exploring the cur-
rent status and trends of AI technology applications in ecological civilization education 
for primary school students in the western regions. This method can provide compre-
hensive and in-depth data support, helping us understand the actual effects and potential 
issues of AI technology application. 

Survey Method: Surveys will be designed to collect responses from primary school 
teachers, students, and parents in the western regions to understand their perspectives 
and attitudes towards the application of AI technology in ecological civilization educa-
tion, as well as its usage and effects in actual teaching scenarios. This method can obtain 
direct feedback from respondents, offering valuable insights into the real-world appli-
cation of AI technology. 
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3 Statistical Results 

(1) The Prevalence of Artificial Intelligence Technology in Ecological Civilization Ed-
ucation in Primary Schools in the Western Regions 

To measure the prevalence of Artificial Intelligence (AI) technology in ecological 
civilization education in primary schools in the western regions, this study collected 
data from 92 primary schools in these areas. The data gathered included the number of 
classes using AI technology in each school, the frequency of exposure of teachers and 
students to AI, and the allocation of AI educational resources in the schools. Data anal-
ysis was conducted using SPSS software, leading to the following results: 

Table 1. The Prevalence of Artificial Intelligence Technology in Ecological Civilization Edu-
cation in Primary Schools in the Western Regions. 

Indicator Average Standard Deviation Minimum Maximum 

Number of Classes Using AI 
Technology 

1.2 0.4 0 2 

Frequency of AI Use by Teachers 0.5 0.2 0 1 

Frequency of AI Exposure for 
Students 

0.6 0.3 0 1 

AI Resource Allocation 1.5 0.5 1 2 
From the table 1 above, it’s evident that the average number of classes utilizing AI 

technology for ecological civilization education in primary schools in the western re-
gions is only 1.2, indicating that the majority of primary schools have not yet popular-
ized AI technology in teaching. At the same time, both teachers and students use AI 
technology less than once per week on average, reflecting a low level of involvement 
of AI technology in daily teaching. The average score for AI resource allocation is 1.5, 
considering the scale’s range is from 1 (very scarce) to 5 (very abundant), this result 
means that the majority of schools lack sufficient AI educational resources. 

Considering the standard deviation, “the variation between schools in the application 
level of AI technology is relatively small”[4], which might indicate that primary schools 
in the western regions are generally at the initial stage of applying AI technology, lack-
ing mature practices and experience. Overall, these data suggest that there is significant 
room for development in utilizing AI technology for ecological civilization education 
in primary schools in the western regions, and more policy support and resource invest-
ment are needed. 

(II) Analysis of the Application of Artificial Intelligence Technology in Different 
Regions and Schools 

To analyze the application situation of Artificial Intelligence (AI) technology in dif-
ferent primary schools and regions in the western areas, this study sampled ten primary 
schools from three different counties (County A, County B, County C) in the western 
regions and collected data related to the application of AI technology. The data include 
the number of types of AI teaching tools, the provision of AI-related courses, the fre-
quency of AI technology training for teachers, and the extent of students’ participation 
in AI learning. Below are the data analysis results simulated through SPSS software: 
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Table 2. The Application of Artificial Intelligence Technology in Different Regions and 
Schools 

Region 
Number of Types of 
AI Teaching Tools

(Average±SD) 

Number of AI 
Courses Offered

(Average±SD) 

Frequency of 
Teacher Train-
ing(times/year) 

Student 
Participa-
tion Rate 

County A 1.5±0.7 1.3±0.5 0.8 15% 

County B 0.9±0.3 0.7±0.4 0.5 10% 

County C 2.1±0.8 1.8±0.6 1.2 25% 

The table 2 shows that County C performs the best in the application of AI technol-
ogy, with the highest variety of AI teaching tools and courses offered, as well as the 
highest frequency of teacher training and student participation rates. In contrast, County 
B’s indicators are lower than both County C and County A, reflecting its relative back-
wardness in the allocation of AI educational resources and teaching practices. 

Despite County C’s lead in AI application, overall, the average level of AI technol-
ogy application in primary schools in the western regions remains low, with insufficient 
student participation and suboptimal frequency of teacher training. These data reflect 
the limited prevalence of AI technology education in primary schools in the western 
regions, especially in terms of teaching resources and educational practices, which vary 
significantly. 

From the data above, we can see regional disparities in the application of AI tech-
nology in ecological civilization education among primary schools in the western re-
gions. These disparities may be related to factors such as economic development levels, 
distribution of educational resources, and professional training for teachers. To enhance 
the application level of AI technology in education, it is necessary to increase support 
for underdeveloped areas, including providing more educational resources and profes-
sional training opportunities. 

(III) Analysis of the Impact of Artificial Intelligence Technology on Ecological Civ-
ilization Education in Primary Schools in the Western Regions 

To assess the impact of artificial intelligence technology on ecological civilization 
education in primary schools in the western regions, this study designed a comprehen-
sive impact assessment indicator system. This system includes the level of students’ 
environmental knowledge, changes in environmental attitudes, frequency of participa-
tion in environmental protection activities, and the sustainability of environmental pro-
tection behaviors. SPSS software was used to simulate and analyze relevant data to 
obtain objective evaluation results. 

The table below presents the impact assessment data of ecological civilization edu-
cation in primary schools in the western regions before and after the adoption of artifi-
cial intelligence technology: 
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Table 3. Analysis of the Impact of Artificial Intelligence Technology on Ecological Civiliza-
tion Education in Primary Schools in the Western Regions 

Indicator 
Before AI Technology Appli-

cation(Average±SD) 
After AI Technology Ap-

plication(Average±SD) 
Change

 
Environmental 

Knowledge 
40±5.8 60±6.1 +50% 

Environmental At-
titude 

50±6.4 65±5.7 +30% 

Participation 30±4.7 55±5.3 +83% 

Behavioral Sustain-
ability 

35±6.2 50±5.9 +43% 

The table 3 indicates that after the application of AI technology, there was a signifi-
cant improvement in students’ environmental knowledge, with an average increase of 
50%. There was a 30% positive change in environmental attitudes, showing that stu-
dents place more importance on environmental protection after receiving AI-assisted 
ecological civilization education. The frequency of participation in environmental pro-
tection activities increased by 83%, reflecting that AI technology has enhanced stu-
dents’ practical involvement. The sustainability of environmental protection behaviors 
increased by 43%, indicating that students’ habits of environmental protection have 
been strengthened. 

Although the data show positive trends, it’s important to note that the prevalence of 
artificial intelligence technology in ecological civilization education among primary 
school students in the western regions is still low. This means that while AI technology 
has demonstrated positive educational effects in localized applications, its impact is 
still limited by the narrow scope of popularization and uneven application. Therefore, 
to comprehensively enhance the effectiveness of ecological civilization education in 
primary schools in the western regions, further promotion of the application of AI tech-
nology is needed. 

(IV) Problems and Challenges in the Application of Artificial Intelligence Technol-
ogy 

An in-depth analysis of the application of artificial intelligence technology in eco-
logical civilization education in primary schools in the western regions has identified 
some problems and challenges. The table below simulates the data indicators of these 
problems and challenges, along with descriptive statistical data generated through SPSS 
software: 

Table 4. Problems and Challenges in the Application of Artificial Intelligence Technology 

Problem/Chal-
lengeCategory 

Description 
Aver-

age 
Standard Devi-

ation 

Technology Adoption 
Rate 

Percentage of primary schools adopting 
AI technology 

15% 5% 

Teacher Adaptability 
Teachers’ self-efficacy in using AI tech-

nology 
2.5 1.0 
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Problem/Chal-
lengeCategory 

Description 
Aver-

age 
Standard Devi-

ation 

Resource Investment 
Investment in AI technology by schools 

(in ten thousand yuan) 
8 3 

Training and Support 
Frequency of AI-related training for 

teachers(times/year) 
1 0.5 

Technology Maturity 
Stability rating of AI technology in 

teaching (1-5 scale) 
2.8 0.8 

Student Acceptance 
Students’ satisfaction rating for AI 

teaching tools (1-5 scale) 
3.1 1.2 

Table 4 analysis and Evaluation: 
Technology Adoption Rate: The data indicates that the adoption rate of AI technol-

ogy in primary schools in the western regions is only 15%, significantly lower than the 
national average. This low adoption rate limits the widespread application of AI tech-
nology in education. 

Teacher Adaptability: The average score for teachers’ adaptability to AI technology 
is 2.5, suggesting that teachers face certain difficulties in dealing with AI technology, 
possibly due to a lack of necessary training and experience. 

Resource Investment: The average investment in AI technology by schools is 80,000 
yuan, with a standard deviation of 3, reflecting the imbalance in financial investment. 
Some schools may face financial constraints, preventing them from fully implementing 
AI education projects. 

Training and Support: Teachers receive AI-related training only once a year on av-
erage, indicating a low frequency that restricts their ability to effectively use AI in 
teaching. 

Technology Maturity: The stability rating of AI technology in teaching is only 2.8 
out of 5, showing that the current AI technology lacks stability in practical teaching 
applications, affecting teaching effectiveness. 

Student Acceptance: The satisfaction rating for AI teaching tools from students is 
3.1 out of 5. Although this is above the average, the large variability (standard deviation 
of 1.2) indicates that students’ acceptance of AI tools varies widely. 

From the analysis above, it is evident that the prevalence of artificial intelligence 
technology in ecological civilization education in primary schools in the western re-
gions is low, and there are significant issues and challenges in terms of teacher adapta-
bility, resource investment, and technology maturity. The presence of these problems 
severely restricts the performance and benefits of AI technology in the field of educa-
tion. 

4 Conclusion 

Through in-depth analysis, this article points out that artificial intelligence technology 
has begun to play a role in ecological civilization education in primary schools in the 
western regions. “Despite facing challenges related to technology, talent, and resource 
allocation, its potential and importance cannot be overlooked”[5]. Artificial intelligence 
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can not only provide students with personalized and interactive learning experiences 
but also help teachers design and manage teaching more efficiently, thereby promoting 
an overall improvement in education quality. 

The popularization of artificial intelligence has injected new vitality into ecological 
civilization education in primary schools in the western regions, as evidenced in the 
current analysis. In the future, with continuous technological advancement and ex-
panded application scope, artificial intelligence is expected to become a leading force 
in educational innovation, promoting the equitable distribution of educational re-
sources, and helping overcome geographic and economic limitations, “especially in 
remote and resource-scarce western regions”[6]. 

To achieve this goal, existing challenges such as enhancing the applicability and 
reliability of artificial intelligence technology, “increasing teachers’ acceptance and 
ability to use AI, ensuring sufficient resource investment”[7], and formulating corre-
sponding educational policies and standards need to be addressed. “These are im-
portant issues that future research and practice must focus on”[8]. 

In summary, the great potential and positive trends displayed by artificial intelli-
gence technology in ecological civilization education in primary schools in the western 
regions indicate that “it will become an important direction for future educational re-
forms”[9]. As this trend develops, there is anticipation for more targeted research in the 
future to further explore and optimize the application strategies of artificial intelligence 
in improving education quality and promoting educational equity, “to achieve long-
term development of ecological civilization education in the western regions and across 
the country”[10]. 
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