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Abstract

Implementing the Ministry of Education's proposal to enhance students' core competencies, the 2020

revised high school biology curriculum standards emphasize the cultivation of students' "scientific
thinking". The cultivation of "scientific thinking" enables students to master scientific methods such as
using models and modeling based on certain biological facts and evidence; The teaching process advocates
guiding students to use interdisciplinary knowledge to solve problems in real problem situations, and
cultivating their innovative spirit in the practical process. Applying STEAM education philosophy to high
school biology teaching, integrating and constructing model teaching, strengthening the systematization of
scientific knowledge, and promoting students to deeply understand abstract knowledge; The process of
students participating in the construction and use of models through hands-on operation, integrating
education with entertainment in the practical process, and improving comprehensive quality.

This study reviewed literature related to STEAM education philosophy and high school biology
models, understood the current research status at home and abroad, outlined the connotation and
characteristics of STEAM education, and summarized the principles and implementation strategies of
biology models in teaching. In the research paper, the content related to gene structure and expression in the
second compulsory high school biology course was selected for teaching practice. In the first year of a
district level high school, three classes were selected as teaching objects for teaching practice. Under the
guidance of STEAM education philosophy, models were used for teaching in the experimental class.
Construct a teaching model based on STEAM education philosophy, introduce scenarios in teaching, guide
students to build models based on theoretical knowledge, compare the experimental class with the control
class using pre - and post tests, and analyze the evaluation of teaching effectiveness; Simultaneously
analyze the teaching effectiveness of a class before and after implementing the model construction, and
complete the classroom evaluation form.

Through teaching practice and analysis based on students' pre - and post test scores, the results show
that model construction activities conducted in the experimental class can help students strengthen deep
understanding and deep learning, especially in the section on gene expression. There is a significant
difference in student performance improvement. This teaching method transforms abstract theories into
concrete models, stimulates students' learning interest, enhances their problem-solving ability, and
promotes the construction of scientific knowledge systems. Based on the data from the student
self-evaluation scale and interviews with students, it was found that students have a good grasp of

theoretical knowledge. Based on real-life situations, the model constructed conforms to the principle of



scientificity, which encourages students to apply the theoretical knowledge they have learned to the
practical process, strengthens the application of interdisciplinary knowledge, improves their hands-on
ability, collaborative communication ability, and stimulates their innovative thinking. Applying the STEAM

education concept to the classroom can achieve good teaching results.

In summary, the use of teaching models under the STEAM education philosophy can enhance
students' comprehensive qualities, especially cultivate their scientific thinking, actively advocate for
student-centered learning, and fully reflect the scientific nature of teaching. Based on the research results
and combined with the characteristics of high school biology teaching, the STEAM education concept and
model construction are combined to propose the following teaching suggestions: pay attention to students,
create real problem scenarios, emphasize important connections between disciplines, and guide students to

engage in innovative practice.

Key words: STEAM education; senior biology; model;scientific thinking
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