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Abstract

The curriculum reform of high school biology in the new era emphasizes the orientation of core
competencies and advocates the unit teaching model to address the problems of traditional lesson-based
teaching, such as fragmentation, ambiguous objectives, and disconnection between teaching, learning, and
assessment, so as to improve teaching quality and educational effectiveness. However, in the current
practice of high school biology unit teaching, there remain prominent problems including the ineffective
implementation of competency-oriented objectives and the disconnection between assessment and
instruction.The core logic of backward design, which is "starting with the end in mind", is highly consistent
with the systematic requirements of unit teaching, providing an effective idea for solving the above
problems. Based on this, this study takes the application of backward design in senior high school biology
unit teaching as the core theme, explores the effective integration path of the two, verifies the application
effect of this teaching model, and provides theoretical support and practical reference for the reform of
senior high school biology unit teaching and the cultivation of core literacy.

This study adopts the literature research method to analyze backward design and unit teaching,
understand the research progress at home and abroad, systematically sort out the core connotations,
theoretical foundations and research status of backward design and senior high school biology unit teaching,
clarify the integration logic of the two, identify the theoretical support and research gaps of this study, and
construct a preliminary framework for the integration of backward design and senior high school biology
unit teaching, so as to provide theoretical support for the practical research of this study. The questionnaire
survey method and interview method are used to understand the current situation of senior high school
students' biology learning and the application of backward design in senior high school biology, providing
an effective entry point for the conduct of this study. The practical research method is adopted, with the
"Biological Evolution" unit of senior high school biology as the practical carrier. Two parallel classes in the
first grade of a middle school with equivalent initial academic levels are selected as the experimental
subjects to carry out a controlled experiment, so as to test the effectiveness of applying backward design to
unit teaching. A combination of quantitative analysis (unit test scores, data difference test) and qualitative
analysis (description of classroom performance) is used to compare the teaching effects of the two teaching
models and verify the research hypotheses.

The results of the questionnaire survey and interviews show that students have a strong interest in and
willingness to participate in the learning of biological knowledge, but the existing classrooms have
problems such as single teaching activities and weakened evaluation feedback. Teachers recognize the

importance of goal orientation and evaluation, but their understanding of the core concept of backward
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design is uneven, their practical application is insufficient, and they are restricted by factors such as time
and teaching resources. At the same time, there is a dilemma of disconnection between teaching goals and
evaluation. All these provide a realistic basis and optimization direction for the application of backward
design. Teaching practice found that the unit test scores of students in the experimental group were higher
than those in the control group, and the students in the experimental group performed better than those in
the control group in terms of classroom performance and task completion. Comprehensive data analysis
shows that this teaching model can not only improve students' academic performance and help them
systematically grasp core knowledge, but also effectively cultivate students' biological core competencies
and key abilities, and at the same time enhance teachers' teaching design and implementation capabilities,
significantly improving teaching effectiveness.

The research concludes that the application of backward design in high school biology unit teaching is
highly effective. Based on enhancing students' learning interest and classroom performance, this model can
significantly improve the effectiveness of high school biology teaching. It not only promotes students'
academic performance and helps them systematically grasp core knowledge but also effectively fosters
their biological core competencies and key abilities, while optimizing teachers' teaching competencies. This
aligns with the requirements of the new era high school biology curriculum reform. The effective
integration of backward design with high school biology unit teaching enables the formation of a teaching
paradigm tailored to the disciplinary characteristics and competency orientation of high school biology,
which represents one of the creative achievements of this research.

Key words:Backward Design; Unit Teaching; Senior High School Biology; Core Literacy
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