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Abstract. STEAM education theory is currently a hot topic in international pedagogy
research. With the advancement of science and technology and the development of the
times, diversified education models will be the trend in the future. In recent years, more
and more regions begin to develop the STEAM education model, encouraging qualified
regions to actively explore interdisciplinary learning. However, in some areas with
relatively backward development, the educational resources and the level of teachers are
relatively backward, and it is still difficult to develop STEAM education. The research
content of this paper investigates some representative regional schools in China. Based on
the actual situation, a teaching model with strong applicability is proposed for the
development of intelligent teaching under the concept of STEAM education.
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1 Introduction

Since the middle ages of the 20th century, systematic research on Science, Technology, and
Society has gradually appeared in the United States in pedagogy. The STEAM education
concept composed of Mathematics has become a hot spot in international pedagogy research
[1,2]. About research in this subject, the United States is at the forefront and has successful
studies in countries such as Europe. However, most developing countries are in the infancy of
STEAM education. No matter whether it is in the compulsory education stage or the higher
education stage, there is no formation. A STEAM education [3,4]. Because to develop STEAM
education needs certain funds and infrastructure conditions, the localization process of STEAM
education cannot apply to international research content, and it is necessary to develop a set of
STEAM education systems suitable for each country based on the actual situation of each
country [5]. Since the 21st century, China has attached great importance to and continued to
develop intelligent and information-based education. At present, China's intelligent
infrastructure at various stages of education is relatively complete. Most schools are equipped
with Laboratory, PC room, Library, linguistics, Gymnasium, etc. Various teaching rooms, with
the popularization of smart devices and the continuous improvement of educational resources,
provide the basis for the development of STEAM education in China [6,7]. Since 2015, the
Ministry of Education of China has also started to promote the development of STEAM
education in some provinces and started China's STEAM education curriculum reform. The
research content of this paper proposes an educational model by investigating the current
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situation of intelligent teaching in the basic education stage in China's county-level regions,
understanding the current situation of STEAM education and intelligent education, and
exploring the way of development.

2  Current Basic Education in China

In China, a country with a large land area and a large population, basic education often has the
characteristics of uneven distribution of educational resources and difficulties in educational
reform. Therefore, it complicate to develop STEAM education under such circumstances, and
there are many difficulties. Need to overcome [8]. At present, China's education stage can divide
into four parts, namely preschool education, primary education, secondary education, and higher
education. The higher education system determine by the college entrance examination, which
hold once a year and is also a key factor in deciding what college a student enters. From the
stage of compulsory education to the advanced stage of secondary education, students divide
into different schools through examinations. Therefore, many scholars and researchers refer to
this examination method as examination-oriented education[9,10]. The enrollment method of
using examinations to select and divide students can achieve certain results and can cultivate
many talents for the rapid construction of the country and the talent service of the society.
However, with the continuous development of society, some problems have gradually emerged,
such as: 1. Due to the uneven distribution of educational resources, the quality of education in
different regions varies greatly, and the educational level of students also varies greatly; 2.
Educational reform takes a long time and is slow, and there is relatively little content that schools
and teachers can decide on their own. With the continuous development of higher education,
the number of teachers in primary and secondary education has improved to a certain extent,
and the academic level of teachers has also improved to a certain extent on the whole, but situate
regional uneven distribution is still serious. The counties studied in this paper The overall
education level of teachers in the first-level areas is much lower than that in cities. Therefore,
we can take advantage of the benefits brought by to develop intelligence and develop a set of
teaching models with strong applicability in combination with the STEAM education concept
to provide new ideas for workers in the basic education stage [11,12].

3  The study

Under the Chinese education system, primary education and secondary education are important
parts of students' development. County-level regions are fairly representative administrative
divisions in China. Compared with other regions, the county-level regions selected by the
research have no special places, the population, and educational resources are at the normal
level of compulsory education and have a certain representativeness. This paper selects primary
and secondary education workers in the county-level areas of China as the survey objects.
Through interviews and questionnaires, teachers and school leaders investigate to obtain the
current application of intelligent teaching and STEAM education in China's basic education.

The interviews in the study selected several leaders and teachers from middle schools. The
interviews lasted about half an hour and were recorded by audio recording and notes. The
interviewees were very active in the conversation, sharing the current popularity of smart



devices on campus and the teaching situation of teachers in the classroom, as well as the
interviewees' views on STEAM education and intelligent teaching. Intelligence in this study
includes computers, mobile phones, software programs, network teaching, and much other
modern equipment.

The questionnaire survey adopts the form of voluntary participation. Questionnaires distribute
to some in-service teachers in 6 basic education schools in the region. A total of 127 answer
data collect, 2 of which record as invalid data because the answer time is too short, and 125
copies of valid data.

4  Findings

Under the continuous promotion of the government and the leadership of the education
department, the school classrooms of basic education in China equip with all-in-one computers
with display screens, scanners, computers, and other equipment, and the laboratories and
computer rooms on campus can support the completion Some basic teaching experiments.
Therefore, 26% of teachers satisfy with the smart devices on campus, and half of the teachers
think the smart devices on campus are enough but need to improve (fig.1).
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Fig. 1. Current need for intelligent devices

From the perspective of the use time of smart devices, nearly half of the teachers use smart
devices in the teaching of the whole class, 34% of teachers use smart devices for more than half
of the time in the classroom, and only a very small number of teachers do not use smart devices
in the classroom. This shows that teachers currently use a relatively high degree of intelligence
in classroom teaching, which is also the positive effect brought about by the complete equipment
of intelligent infrastructure and teacher training in the education department (Fig.2).
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Fig. 2. Time spent using smart devices in the classroom

From the perspective of software and applications, 83% of teachers use PPT in the teaching
process, 33% of teachers use teaching animation, and only 2.5% use MOOCs, video teaching,
and audiobooks. of teachers use VR/AR devices. This shows the current classroom teaching
activities are only relatively simple applications, and the content media involved are mainly PPT
(Fig.3).

Fig. 3. Utilization rate of intelligent applications in the classroom

About curriculum design and classroom preparation, 35% of teachers design intelligent teaching
content in the curriculum for a long time, and half of the teachers sometimes design intelligent
teaching content in the curriculum. This is more important. It shows that intelligent teaching in
the teacher's curriculum design, which is of great help to make an intelligent teaching curriculum

(Fig.4).
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The survey also specifically learned about the popularity of STEAM education. More than half
of the teachers have never heard of STEAM teaching, 40% of the teachers have only heard of it
but are not familiar with it, and only 6% of the teachers understand the specific content of
STEAM teaching. This shows that in China's basic education, the popularity of STEAM
education is still very low, and neither education managers nor teachers have fully studied the
concept of STEAM education (Fig.5).
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Judging from teachers' learning attitudes towards intelligent teaching, most teachers are willing
to spend time and energy on learning digital and information-based teaching, but a large number
of teachers do not have time to specialize in learning, and only 38% of teachers feel they have



time to learn related content. Only when educators are willing to learn and develop new
educational content can they apply the research content to teaching to achieve results (Fig.6).
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Fig. 6. The enthusiasm of learning intelligent teaching

On the whole, The survey shows that in the stage of basic education in China, the teaching
objectives and curriculum content still focus on the examination syllabus, combined with quality
education in morality, sports, art, etc., but there is no systematic STEAM education content and
intelligent teaching Way. The school’s hardware equipment widely use, and teachers’ ability to
use modern technological equipment is not low, and there are sufficient conditions to meet a
certain level of STEAM education. The problem is that teachers do not have enough
understanding of STEAM education. The digital teaching content provided by schools and
education departments is relatively small and single, and teachers themselves have little room
to play. However, most teachers have a positive learning attitude towards intelligent teaching.

5 Conclusions

According to the data, it is not difficult to see that for the stage of basic education in China, the
comprehensive level of intelligent teaching is not high at present, and little understanding and
application of STEAM education concepts. According to China's current education situation,
China's education still focuses on the assessment of the content of the educational syllabus that
integrates moral education, physical education, and art, and no systematic STEAM education
content.

The development of STEAM education concepts needs to be carried out slowly, so it is difficult
to directly integrate mature STEAM education concepts into the curriculum and teaching. It is
necessary to use relevant content indirectly to make the teaching model as easy as possible and
suitable for basic education in China.



% The goal of exam Selection of R 2 .
Educational purposes . ? . . Needs of curriculum
. oriented education and philosophy and .
and core ideas i and teaching
all-round development Education theory
Diversified teaching

: : ; : Design Course/
[ Perform teaching tasks ]‘7 strategies combined . o
Formulate a scheme

l with STEAM education

7'y

Examination of course; Analyze student development ]

l

Visualize students' level

l

Student feedback; Communicate with student }—P[ Provide student advice and planning ]

[ Achieve the goal of the stage ]

Fig. 7. Model process

To develop STEAM education suitable for putting Chinese education can have a certain logical
basis. For example, this is a curriculum and teaching model that includes a partial cycle (Fig.7).
First, the core idea of education is more habitually proposed in Chinese education. According
to the national and social requirements Combined with the policy documents in the environment
then and the traditional culture of the school, put forward short content that is conducive to
develop students. Many people compare China's education system with exam-oriented
education. For STEAM education, exams are just a way of teaching and evaluation. It is
necessary to change the educational philosophy that exams determine success or failure. It is
necessary to align the purpose of exam-oriented education with the purpose of comprehensive
quality-oriented education. Combining and proposing phased goals. Choose correct
philosophical thoughts and educational theory knowledge as the basis, and in this part, you can
use STEAM educational theory to conduct overall and overall analysis and generalization. Make
full use of available facilities such as school rooms and equipment, and arrange courses and
teaching needs reasonably. The design of courses and formulate teaching plans base on
intelligent teaching. Through different teaching methods from traditional methods, we make full
use of modern equipment such as computers, all-in-one display screens, and mobile phones, and
explore high-quality information-based network content. Especially in regions with relatively
weak educational, the teaching platform on the Internet can use to reduce the gap between
schools and teachers in different regions, which has the advantage of intelligent teaching. From
the perspective of disciplines, different disciplines should make different use of STEAM
teaching concepts to formulate teaching strategies to achieve interdisciplinary learning and
multi-disciplinary integrated learning, which involves to develop individualized methods for
each different student, from Science, Technology, Engineering, Arts, and Mathematics develop
diversified teaching strategies for each discipline. Based on the specific arrangement of courses
and teaching content, plan the time and rest reasonably, and complete the teaching tasks
according to the progress. During the teaching process, students test and evaluated periodically.
Each evaluation is an opportunity for students to evaluate and analyze, rather than to determine
the future of students through the results of exams and evaluations. Students who cannot
understand their problems after the exam can use computer software to visualize the data results



of the exam and evaluation, which can promote students' in-depth understanding of their self-
learning. Then supplemented by teacher-student communication, accept teaching feedback from
students, and further provide students with learning suggestions and plans. In this way, find the
defects in teaching and curriculum, and the cycle returns to the stage of curriculum
design/planning, and the quality of education continuously improve with the help of intelligent
teaching, to achieve the purpose of training, and students can also learn in this way fully realize
self-development.
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