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Abstract With the rapid development of artificial intelligence technology, the education sector is gradually exploring how Al tools to empower subject
teaching. In this paper, the first lesson of Japan published by People’s Education Press in the second semester of seventh grade is taken as an example,
focusing on the feasibility of using Al tools for lesson preparation. Through the Meta Sota Al special topic, Kimi, deepseek, and Baidu Al images, lesson

preparation is completed. Using Coze intelligent agents, interactive learning scenarios are developed to complete teaching design. Research has shown

that Al technology can effectively improve the efficiency and quality of lesson preparation, and can assist in the implementation of core competencies in

geography. This paper can provide a reference for the operability of Al empowering educational and teaching activities.
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Based on the requirements of " deep integration of information
technology and geography teaching" clearly stated in the Geogra-
phy Curriculum Standards for Compulsory Education (2022 ver-
sion) , with its ease of operation and intelligence, Al technology
has a wide range of applications in teaching processes such as les-
son preparation, teaching, and teaching evaluation. For example,
Al can simplify the image processing process and make images ap-
pear clearer; Al can generate exercises based on images and gen-
erate personalized evaluations based on evaluation criteria; Al can
generate teaching processes based on curriculum standards and
other materials to provide a basis for teaching. These applications
can quickly construct teaching processes, efficiently implement
classroom teaching reforms, cultivate core competencies, and
greatly help improve teaching quality.

In the early days of the Al era, students’ thinking patterns
are gradually diversifying, and their knowledge construction abili-
ties are rapidly improving. Traditional teaching media resources
are unable to meet students’ needs. Meanwhile, the information
gap between teachers and students is gradually decreasing. In this
era, the role of teachers has undergone significant changes. At the
level of classroom teaching, the role of teachers has shifted from a
leader to a guide and observer, and the task of teachers has shifted
to providing students with learning guidance and personalized
teaching resources. Therefore, students should possess digital lit-
eracy and skills beyond the pre Al era when facing the social de-
velopment trend of human — machine collaboration. Teachers
should master the basic skills of artificial intelligence assisted

teaching during the teaching process'" .
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The current research on Al empowering geography teaching
mainly focuses on several perspectives; firstly, personalized learn-

ing and precision teaching> ™'

; secondly, Al empowering inter-
disciplinary thematic learning and project-based learning*' ; third-
ly, integrating VR/AR/MR technology to create immersive learn-

=%+ fourthly, the optimization of subject specific mod-

ing spaces
els, focusing on the construction of AIGIS tools”’. Previous liter-
ature research has focused more on classroom application theory
and student development, and often relies on fee based platforms
for practical operation. In conventional classroom construction,
there may be issues such as insufficient funding and high technical
difficulty. Some frontline teachers are facing the contradiction be-
tween heavy teaching tasks and limited preparation time. How to
use Al tools to efficiently build high-quality classrooms on the ba-
sis of existing time has become a pain point for Al applications.
Based on the demand for normalized teaching, taking the regional
geography teaching in the second semester of seventh grade in
People’s Education Press version as an example, the practical ap-
plication of Al technology in teaching is explored, and the appli-
cation of commonly used Al tools in routine teaching activities is
followed closely, providing feasible ideas for promoting Al empow-

ered integrated intelligence classrooms.

1 Al empowering lesson preparation stage

1.1 Al empowering curriculum standards, textbooks, and
learning situation analysis When using Al tools to assist in an-
alyzing curriculum standards, textbooks, and learning situations,
the main tools used are Meta Sota Al special topic search, deep-
seek, etc. Taking the first lesson of Japan published by People’s
Education Press as an example, the specific operation is shown as

Table 1.
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Table 1 Examples of common Al tools

Tool Activity purpose Materials to be provided

Prompt

Analysis  of  curriculum

Meta Sota Al special

. and educational
topic search

standards
concepts
classrooms

. . Curriculum analysis
Meta Sota Al special Textbook analysis and prob- Y
topic search lem chain generation .
materials

Student

Deepseek Learning situation analysis .
student homework completion
spreadsheet

Knowledge point text organi- The text generated in the

Deepseek

zation and improvement above steps

Curriculum standards, origi-

nal textbooks, and papers re-

materi-

als, textbooks, and teaching

classroom  perform-

ance record spreadsheet and

You are a junior middle school geography teacher and would like to analyze the

curriculum standards for the lesson of Japan in the second semester of the sev-

lated to integrated intelligence enth grade based on the texthook and curriculum standards, and explain how

the curriculum standards are reflected in classroom activities

You are a junior middle school geography teacher, and now you are going to
teach the lesson of Japan. You need to integrate the lesson content of Japan in
the second semester of the seventh grade, and form a problem chain. It re-
quires the answer to the previous question as the basic knowledge for solving
the next question, and highlights the correlation of geographical knowledge be-

tween each question. There are no more than 6 questions in the problem chain

I am a junior middle school geography teacher. My students are in the second
semester of Grade 7. This is their classroom performance and homework com-
pletion in the previous class. Based on this, I have selected the list of
students that should be focused on in this class and the list of students that

should be supervised when grading homework

You are a junior middle school geography teacher teaching the lesson of Japan
in the second semester of the seventh grade. Based on the existing problem
chain and curriculum analysis, the questions and answers that students need to
know for this lesson are output in csv format separated by " ,". And a mind

map in markdown format is output

In the process of interacting with AI, Al could closely follow
the curriculum standards and generate multiple implementation
paths with the provided educational theories. Moreover, the
sources of generation could be labeled, which is beneficial for
teachers to distinguish the generated results. Teachers should start
from the learning situation and teaching content focus when con-
structing prompt words, and provide modification suggestions for
the teaching design provided by Al. This process helps broaden
the boundaries of teachers’ thinking, increase their focus on core
competencies, and improve their learning and practical efficiency.
In addition, the entire process is free and only requires language
interaction to achieve lesson preparation goals, with low difficulty
and strong operability.

1.2 Al empowering teaching design

Al tools to assist in completing lesson plans and multimedia

In the process of using

courseware, Al technology can provide rich multimedia materials.
Recommended Al tools for this process include; Kimi, Zhipu
Qingyan and other PPT generation assistants for large models
(where Kimi needs to run in the web version, and the PPT gener-
ated by large models generally cannot fully match our teaching
needs and needs to be modified later) ; IvePPT can complete the
initial version of PPT; as a teaching multimedia software, Seewo
Whiteboard 5 has a rich online database and various subject tools.
Clicking on the courseware library module of Seewo Whiteboard 5
software, the Al lesson preparation button could appear. Then,
clicking to jump to the webpage, after inputting the topic by using
the Al lesson preparation function, the editable teaching objectives
could automatically pop up. Moreover, an editable teaching out-
line could be generated based on the teaching objectives, and the
courseware could be generated based on the outline. The

courseware includes interactive games. Due to the built-in massive

teaching database of Seewo Whiteboard, the rationality of
courseware design has been strengthened. The program currently
has ten free opportunities, and if there is no limit on the times,
payment will be required. However, compared to other Al tools,
the cost — effectiveness is relatively high.

In the process of using Al tools to assist in generating mind
maps and knowledge quizzes, it is recommended to use Mark-
down, a lightweight markup language format that can better main-
tain the original format of information when switching tools. It is
suitable for converting information generated by large models into a
format that can be used in the classroom. The specific operation is
as follows; in the deepseek teaching design generation interface, it
enters " generate a mind map in markdown format based on the
above instructional design", and then copies the text to the mark-
down map website. The website could generate an editable mind
map based on the language. The mind map is saved in svg format,
and the combination is canceled in higher versions of PowerPoint.
Each block of the mind map can be edited, making it easy to flexi-
bly apply in classroom teaching. When entering " generate knowl-
edge Q&A in csv format based on the above teaching design" in
the deepseek teaching design generation interface, the generated
text is download, and the extension name is renamed as. csv.
When opening Excel — data — import from text/csv, knowledge
Q&A in Excel format can be generated for easy interaction with
web pages or intelligent agents in the future. Making process of
mind map is shown as Fig. 1.

In the process of using Al tools to assist in image search and
courseware beautification, it is recommended to use Meta Sota Al
search and ima. With the help of Meta Sota Al, a map themed
collection can be established; the approved themed maps, differ-

ent versions of electronic textbooks and geographic atlases can be
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imported into it. After inputting the required content for the topic,
the textbooks and the original maps of atlases that match the re-
quirements can be returned. Meta Sota Al search engine can be
used to search for landscape images, which has higher accuracy
and a wider range of data sources, saving time in material collec-
tion. At the same time, after searching for images, the search en-
gine can display the source of the images, making it easier to de-
termine their authenticity. During the teaching of world regional
geography, it is possible to search for foreign language images. At
this time, the Doubao browser plugin can be used to translate the

text on the images and understand the information in the images.
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Fig.1 Making process of mind map

In the process of using Al tools to assist in designing class-
room teaching activities, it is recommended to use deepseek. With
the powerful programming capabilities of deepseek, it can assist in
generating various classroom teaching mini programs. The design
of *soil erosion simulation experiment’ is taken as an example:
when inputting “task: help me create an interactive webpage for
soil erosion simulation experiment, presented in html format. The
title is, a rectangle with adjustable tilt is displayed in the middle
area as soil, with three types of soil; sandy soil, loam soil, and
clay. When there is precipitation, different erosion effects are
present, and the erosion effect is weakened when vegetation ele-
ments are added; on the left side, there are interactive buttons for
three types of soil textures and whether to open vegetation; setting
two forms of rainfall ; rainstorm and light rain, and requiring that
the rain only falls down, the soil shape can change when the rain

falls on the soil; the greater the slope, the greater the rain, the

Table 2 Example of teaching design for the first lesson of Japan

Baidu Al image assistant can assist in adjusting image informa-
tion, such as increasing image clarity, extracting contour images,
quickly erasing, and converting textbook images into dynamic ima-
ges. The plugins such as Isliand and Motion Go are used to beaut-
ify PPT; Isliand is mainly used for PPT layout, organizing com-
monly used tools into side toolbars and designing reference line
functions for easy operation; Motion Go can be used to create com-
plex path animations with just one click, and has various forms of
expression such as flash animations, Monkey text, and Mg anima-

tions, which can greatly enhance the aesthetics and attractiveness

of courseware.

stronger the erosion capacity, and the rainstorm should reflect the
change of soil shape within 10 s" , deepseek can generate the cor-
responding code. When clicking run, the results can be viewed.
When clicking download, it is saved as a webpage, and the web-
site is inserted into the courseware in the form of hyperlink to use.
Interactive web pages are easy to operate and can generate various
forms such as roll call, simulation experiments, knowledge quiz-
zes, and group bonus points according to usage needs. They have
strong flexibility and need to be continuously adjusted during the

generation process to adapt to classroom needs.

2 Presentation of teaching design results em-
powered by Al in lesson preparation

Example of teaching design for the first lesson of Japan is
shown as Table 2.

. Time e e L Core literacy L Activity evaluation
Link . Teacher activities Student activities Design intent . Al application .
min embodiment criteria
Situational 2 1 Display the parent —child education official 1. Watch videos to understand career Inspire interest Geographical ~ No
introduction account such as "Gaia Natural Education” , in-  positioning. through career immer- practical abili-

troduce the industry of natural education plan-
ner, and explain that this is the employment
direction of geography related majors.

2. Build a scenario; acting as a nature educa-
tion planner and complete a parent - child trav-
el itinerary design to Japan

2. Clearly define the role objectives

sion and establish real ty,  regional

learning scenarios cognition

(To be continued )
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(Continued)
Link rhr_m Teacher activities Student activities Design intent Core hTera(‘,y Al application Actmry-ev:f\luanon
min embodiment criteria
Knowledge 3 1. Guide question; "what aspects of knowledge 1. Ask the intelligent agent about the Systematically organ- Integrated Al Q&A (Doubao)  Explanation from the
exploration should nature education event planners under- basic knowledge involved in planning ize the regional natu- thinking  and perspective  of  re-
stand about Japan?" natural education activities related to ral geography knowl- human - earth gional analysis (1 -
2. Summarize exploration perspectives based on  Japan edge framework ~ coordination 2)
students’ answers: location, terrain, climate, 2. Summarize the natural environment through — independent perspective Ability to conduct
resources, and natural disasters of Japan through reading thematic questioning and tool regional analysis of
maps, Q&A with intelligent agents, assistance Japan based on the-
and present it in the form of a mind matic maps (2-4)
map
Task 10 1. Guide question; "how to explain to custom- 1. Group discussion, Q&A with intel- Cultivate logical anal- Comprehensive Intelligent agent of Ability to explain the
practice 1 ers the causes of natural phenomena in Japan ligent agents, derive the correlation of ysis ability and estab- thinking and "Japanese teaching mutual influence re-
and whether there are any interrelationships be- natural elements guided by intelligent lish causal thinking of geographical — assistant" lationship ~ between
tween various natural geographical elements?"  agents. natural elements practical skills natural  elements
2. Demonstrate and explain the relationship be- 2. Draw arrows in the mind map to (1-2)
tween natural elements (such as ""'mountains — explain the causes of phenomena. Ability to interpret
short and fast rivers — abundant water energy 3. Based on the previous analysis of relationship between
— industrial eleciricity generation") regional cases, explain how various natural elements in
natural geographic elements interact conjunction with oth-
with each other er regions (2-4)
Task 10 1. The group combines Japanese hot spring cul- 1. Independently explore and com- Transforming knowl- Regional cog- No Ability to analyze
practice 2 ture customs to analyze the causes of distinctive bine Japan's natural geographical en- edge into practical so- nition and the the causes of multi-
cultural landscapes. vironment to explain the relationship lutions, enhancing ap- concept of hu- ple volcanic earth-
2. The group introduces the relationship be- between Japan’s hot spring culture plication capabilities — man-earth co- quakes in  Japan
tween the building structure of Gassho-zukuri and lightweight architecture with mul- ordination (1-2)
and the natural environment based on the form tiple volcanic earthquakes, and ex- Measures taken by
of Gassho-zukuri plain the reasons for Japan's multiple humans to respond
voleanic earthquakes. to natural disasters
2. Explain common disasters and dis- (2-4)
aster prevention measures in Japan
Results 10 1. Organize the team to write the official ac- 1. Display and explain the design re- Through presentation Integrated Al copywriting gen- -
presentation count and itinerary according to the official ac- sults. and mutual evalua- thinking, re- eration (Doubao)
count cases provided. 2. Mutual evaluation and suggestions tion, deepen knowl- gional —cogni- Agent evaluation
2. Other groups rate the group’s proposal and for optimization (such as "increasing edge  understanding tion
select the best one earthquake ~experience hall activi- and enhance commu-
ties" ) nication skills
Summary and 5 Summarize the main theme of the classroom: According to the teacher’s guidance, Consolidate knowledge Human - earth No -
evaluation "natural geographical features — mutual influ- tell the main line, submit the text and extend learning  coordination
ence hetween natural elements — adaptation to written in class, and display it on the concept

human activities" , and emphasize the impor-

tance of disaster prevention education

official account after class

3 Summary and reflection

In this paper, commonly used Al tools are

lesson preparation and generate teaching design.

Al empowerment in routine teaching work can greatly improve
teaching efficiency, enhance teaching quality, and have strong op-
erability. Firstly, Al tools greatly shorten teachers’ lesson prepara-
tion time through multimodal resource retrieval and automated pro-
cessing (such as landscape image retrieval and mind map genera-

tion). Secondly, scenarios can be built based on AT tools, and Al

nario, which effectively stimulates students’ interest in explora-

used to assist in
It is found that

is utilized to efficiently complete practical assignments in that sce-

teaching empowerment potential.

tion. Thirdly, the closed-loop function of intelligent agents in task
agents (such as answering disaster prevention measures with Dou-
bao intelligent agent and generating personalized comments with
Al) can also achieve precision and differentiation in teaching eval-
uation. In addition, through the progressive design of " task —
practice — display" , students’ core competencies such as geograph-
ical practice and comprehensive thinking have been significantly

strengthened, and Al technology has demonstrated significant

(To page 44)
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terval prediction model for wind speed forecasting [ J]. Electric Power
Systems Research, 2021(2) : 106865. 1 —106865. 10.
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[8] YANG XL, DIN WK, YUAN JM, et al. Climate characteristics of the
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ence on the take-off and landing performance of aircraft at Linzhi airport
[J]. Science & Technology Vision, 2012, (27) ; 41 —43.
[10] MO YL. Characteristics of wind field at Lhasa Airport[ J]. Plateau and
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(From page 38)
In addition, there are still the following problems in the practical
process :

The complexity of Al tools: the generation quality of free Al
tools depends on the design of prompt words, and some complex
tasks (such as thematic maps) still require manual intervention.
Moreover, multimodal output lacks professionalism and is diffi-
cult to completely replace teacher creativity.

Limitations of teacher technology: some teachers’ under-
standing of Al technology still remains at the surface level of ap-
plication, and their awareness of technology application is weak.
It is necessary to strengthen the integration ability of " technology
— literacy — application" through school-based training.

Data security : the development of intelligent agents involves
the collection of student behavior data, and it is necessary to im-
prove the confidentiality mechanism of campus data to avoid pri-
vacy leakage risks.

In future research, it will further explore multi-agent collab-
oration models (such as "lesson preparation — teaching — evalua-
tion" chain agents) and develop lightweight AT — GIS tools to en-
hance the characteristics of geography. In addition, attention
should be paid to the dynamic balance of teacher — student rela-
tionships under technological empowerment, in order to avoid the
weakening of humanistic nature of education by excessive reli-

ance on Al. The digital transformation of education is not only

[12] WANG P, HE S H, ZHANG XB, et al. Characteristics analysis of wind
speed and direction in Jingmen in recent sixty years[ J]. Sichuan Envi-
ronment, 2020, 39(4) . 43 -50.

[13] HU SS, CHEN P, WANG B, LI J. Protein binding hot spots prediction
from sequence only by a new ensemble learning method [ J]. Amino
Acids, 2017, 49(10) . 1773 —1785.

[14] VAPNIK V, GOLOWICH SE, SMOLA AJ. Support vector method for
function approximation, regression estimation and signal processing
[ C]//Advances in neural information processing systems, 1997 ; 281 —
287.

[15] LI H. Statistical learning method [ M ]. Beijing: Tsinghua University
Press, 2019 450.

[16] CUI WD, ZHOU ZH, LI X. Research on support vector machine[ J].
Computer Engineering and Applications, 2001(1) : 58 —61.

[17] KEERTHI SS, LIN CJ. Asymptotic behaviors of support vector machines
with Gaussian kernel[ J]. Neural computation, 2003, 15(7) . 1667 —
1689.

[18] LIU XY, LI P, GAO CH. Fast leave-one-out cross-validation algorithm
for extreme learning machine[ J]. Journal of Shanghai Jiaotong Universi-
ty, 2011(8) : 49 -54.

[19] DENG NY, TIAN YJ. Support vector machines: Theory, algorithms and
extensions| M]. Beijing; Beijing Science Press, 2004 ; 268 —285.

[20] VAPNIK VN. An overview of statistical learning theory[ J]. Neural Net-
works IEEE Transactions on Neural Networks, 1999, 10(5): 988 —
999.
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about tool innovation, but also requires the construction of a sus-
tainable practical paradigm between " technological rationality"

and " educational essence" .
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