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Abstract

Homework serves as an extension of classroom instruction and plays an irreplaceable role in
reinforcing classroom knowledge, fostering learning skills, and developing students’ core biological
literacy. However, due to the long-term influence of exam-oriented education and a “knowledge-centered”
mindset, current high school biology homework assignments generally suffer from structural issues such
as limited variety, lack of contextual relevance, and the absence of core competency development.
Furthermore, practical explorations of unit-based homework assignments lack systematic theoretical
guidance and practical design frameworks. Therefore, establishing a school-based unit homework design
system guided by core competencies has become a key task for driving homework reform and achieving
the educational goal of “reducing academic burden while enhancing learning effectiveness.”

This study comprehensively employs literature review, survey research, experimental research, and
case analysis, following a research framework of “identifying problems—analyzing problems—solving
problems—optimizing and refining.” First, relevant literature was reviewed to clarify the conceptual
definitions and theoretical foundations of assignments. Second, a questionnaire survey was conducted to
investigate the current status of high school biology assignment design and implementation. The survey
results revealed that current assignments suffer from utilitarian perspectives, a lack of differentiation and
contextualization, and a lack of systematic guidance for unit assignments. In response to these issues, this
study proposes optimization strategies for the design of school-based unit assignments in high school
biology. Based on five principles—consistency, holistic approach, contextualization, differentiation, and
diversity—a “five-stage cycle” design framework was constructed, comprising the following phases:
“pre-analysis—unit planning—differentiated design—evaluation and feedback—iterative optimization.”

Based on these optimization strategies, this study designed teaching cases and conducted instructional
practices. The effectiveness of the framework was validated through pre- and post-tests, surveys on
attitudes toward assignments, and assessments of academic performance. The results of the practice
indicate that students in the experimental class scored higher than those in the control class on post-tests
across four dimensions: concept of life, scientific thinking, scientific inquiry, and social responsibility.
Students in the experimental class also demonstrated greater interest in assignments, stronger value
alignment, and a higher regard for feedback compared to the control class, while their perceived difficulty
and burden of assignments were significantly reduced. Furthermore, the experimental class achieved

higher final exam scores, pass rates, and rates of excellence than the control class.
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Analysis of the practical results leads to the following conclusions: First, the “Five-Stage Cycle”
school-based unit assignment design framework constructed in this study is scientifically sound and
practical, providing theoretical guidance for the design and implementation of high school biology unit
assignments. Second, the school-based unit assignments developed under this framework achieved
significant results, with improvements in students’ core competencies and academic performance. Third,
school-based unit assignments significantly improved students’ attitudes toward homework. The case
study in this research fully demonstrates the practical application of the framework, validating its
feasibility and practical value.

In summary, high school biology unit assignment design based on core competencies can effectively
promote the development of students’ core competencies, improve academic performance, enhance the
homework experience, and achieve the educational goal of “reducing workload while increasing
efficiency.” This study offers practical and effective insights for addressing existing issues in high school
biology assignments and provides a practical model for frontline teachers to reference when designing
school-based unit assignments.

Key words: High School Biology; School-Based Unit Assignments; Core Competencies; Assignment
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