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Abstract

The Concept of Life is a pivotal component of the biology core competencies. It is fundamental to
developing other dimensions of these competencies and is closely linked to shaping students' scientific
worldview and their ability to solve practical problems. Investigating effective strategies for fostering the
Concept of Life is therefore crucial for deepening the reform of high school biology education and
achieving core competency goals. Main-thread situational teaching, which employs coherent, authentic
contexts as a narrative thread to integrate knowledge, problems, and learning activities, provides a
continuous and meaningful learning experience. This approach effectively facilitates the construction of
knowledge, the gradual formation of concepts, and the holistic development of competencies. Its
underlying logic aligns well with the developmental pathway of the Concept of Life—progressing from
facts to concepts and then to perspectives—offering a viable pedagogical pathway for its cultivation.
Consequently, exploring specific methods for the deep integration of these two holds significant theoretical
and practical value.

Therefore, this study began with a theoretical analysis and a situational investigation to clarify the
theoretical basis, integration rationale, and practical needs for cultivating the Concept of Life through
main-thread situational teaching. Subsequently, a teaching model titled "High School Biology Main-Thread
Situational Teaching Based on Cultivating the Concept of Life" was constructed. The model comprises
three phases: teaching preparation, implementation, and evaluation & reflection. Its core innovation
includes a set of procedures for designing main-thread situations—guided by five principles and a
"three-line integration" (situation, knowledge, and problem lines) design method—and a six-step teaching
implementation process. Based on this model, three types of teaching cases (progressive, parallel, and
localized) were designed and implemented. A four-month teaching experiment was conducted involving
two parallel 11th-grade classes. A multi-method approach was used to collect data, including the Life
Concept Cognitive Level Scale, concept application tests, and academic achievement tests, to evaluate the
intervention's effects.

The findings indicate that: (1) Students in the experimental class showed a significantly greater
improvement in post-test scores on the Life Concept Cognitive Level Scale compared to the control class,
with the overall effect size reaching a large magnitude (d = 1.37). Improvements were particularly notable
in dimensions such as the Steady State and Balanceand Ecologyconcepts (d > 1.46). Qualitative analysis of
concept application tests revealed that experimental class students demonstrated a stronger ability to
analyze and solve real-world problems using life concepts. (2) The experimental class achieved

significantly higher final exam scores than the control class, with a small-to-moderate effect size (d = 0.45).



(3) Classroom observations indicated high performance across various dimensions of the main-thread
situational teaching, including situational design, implementation, and the integration of life concepts
(mean scores ranged from 3.50 to 4.95). Student questionnaire feedback was also positive, with high ratings
across four dimensions: perception of the teaching method, learning effectiveness, change in learning
attitudes, and overall satisfaction (mean scores ranged from 4.30 to 4.44). These results collectively
confirm the effectiveness and high student acceptance of the proposed teaching model.

In conclusion, the empirical evidence supports that the main-thread situational teaching model,
grounded in the cultivation of the Concept of Life, not only effectively enhances students' understanding
and application of life concepts but also improves classroom teaching quality and academic performance. It
serves as an effective implementation pathway for deeply integrating the Concept of Life and fostering
students' problem-solving abilities. This study offers significant referential value for advancing
competency-oriented reform in high school biology education.

Key words: Concept of Life; Main-Thread Situational Teaching; High School Biology; Teaching
Model; Empirical Research
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