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Abstract

Research on the alignment between curriculum elements and curriculum standards holds a pivotal
position in the field of curriculum studies. As a governing and guiding document, curriculum standards
dictate the implementation of various curriculum components such as textbook compilation and teaching
evaluation. All elements within the educational system should maintain a high degree of consistency with
curriculum standards. Consequently, the alignment between textbooks and curriculum standards serves as a
critical indicator for assessing the quality of textbook development and an important aspect of textbook
evaluation.

This study selects two different editions of the compulsory high school biology textbook Molecules
and Cells (published by People’s Education Press and Beijing Normal University Press) and compares
them with the General High School Biology Curriculum Standards (2017 Edition, revised in 2020) to
examine the level of alignment between textbooks and curriculum standards. Drawing on the SEC
Alignment Analysis Model, the study integrates literature review, content analysis, and comparative
research methods, and incorporates the SOLO Taxonomy to construct a two-dimensional analytical
framework of “Content Theme x Cognitive Level.” Using this framework, the content of the curriculum
standards and the two textbook editions is coded and statistically analyzed. Software such as MATLAB is
employed to calculate alignment coefficients and critical values, followed by visual analysis. Finally,
recommendations for textbook compilation and teaching practice are proposed based on the analytical
results.

The results indicate that: (1) Overall, both editions of biology textbooks show statistically significant
alignment with the curriculum standards; however, the People’s Education Press edition yields a higher
alignment coefficient and demonstrates a better match with the curriculum standards. (2) In terms of
content themes, the topics of “Chemical Reactions in Cells” and “Life Processes of Cells” in both textbook
editions meet the requirements of the curriculum standards, whereas the proportions of “Molecular
Composition of Cells” and “Diversity and Unity of Cells” need to be increased. Meanwhile, the People’s
Education Press edition requires optimization of the theme “Coordination of Various Cell Parts”, and the

Beijing Normal University Press edition needs improvement in the theme Passive Transport and Active



Transport.(3) Regarding the cognitive level dimension, the Beijing Normal University Press textbook
exhibits better alignment with the curriculum standards. Both the curriculum standards and the Beijing
Normal University Press textbook emphasize the Multistructural (M) level, whereas the People’s Education
Press textbook focuses on the Unistructural (U) level. Both editions allocate a relatively low proportion of
content to the Extended Abstract (E) level.

Based on the above analysis, the following recommendations are put forward: (1) Anchor the
requirements of curriculum standards and optimize the distribution of content themes. (2) Refine the
hierarchy and progression of cognitive levels in textbooks. (3) Conduct in-depth research on curriculum
standards to accurately grasp the core requirements for teaching. (4) Implement differentiated instruction
based on the alignment between curriculum standards and textbooks.

Key words: High School Biology Textbook; Curriculum Standard; Alignment Research; Sec A

lignment Analysis Model; Solo Taxonomy
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