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Abstract

The "Mathematics Curriculum Standards for Compulsory Education (2022 Edition)" emphasizes that
unit-based integrated teaching design should be emphasized to guide students to understand and grasp the
teaching content of mathematics as a whole, and gradually cultivate core literacy. Based on learning path
analysis, which starts from students' understanding and thinking, and unfolds the possible paths of
knowledge learning to achieve specific learning goals, unit-based integrated teaching is a teaching method
that cultivates students' mathematical core literacy and promotes their all-round development. Due to the
relatively late emergence of learning paths and unit-based integrated teaching in China, there are few
studies by domestic scholars on unit-based integrated teaching in junior high school mathematics based on
learning path analysis. Therefore, this thesis takes the "linear function" unit as an example, with the goal of
implementing literacy development, and conducts research on unit-based integrated teaching based on
learning path analysis.

The thesis first systematically reviews the research literature on unit-based integrated teaching and
learning paths at home and abroad, clarifying the appropriateness of their combination. Secondly, it uses a
questionnaire survey to investigate 133 junior high school mathematics teachers in T City and S City of
Xinjiang Production and Construction Corps, and conducts in-depth interviews with 6 front-line teachers.
Based on the survey results, it constructs a unit-based integrated teaching process based on learning path
analysis, which includes unit learning goals - learning starting points - learning paths - core tasks - literacy
evaluation. Subsequently, through the content analysis of the textbook unit and the "New Curriculum
Standards", it clarifies the core literacy and its specific connotations to be cultivated in the linear function
unit, determines the unit learning goals, and refines the specific manifestations. Under the guidance of the
goals, it accurately diagnoses the learning starting points of the linear function unit for students by
combining experience and pre-tests, and on this basis, analyzes and integrates the logic of multiple versions
of the textbook to design an overall learning path suitable for students' thinking progression, namely,
variables and functions - understanding linear functions - graphs and properties of linear functions -
applications of linear functions, and at the same time, designs a sequence of core tasks pointing to learning
goals and core literacy. Two specific lesson plans are presented. Finally, two parallel classes with similar
academic levels are selected as the research objects. The experimental class adopts the unit-based
integrated teaching model based on learning path analysis, while the control class continues to use the
conventional teaching method. After completing the teaching practice, the research conclusion is formed

based on the post-test data of core literacy levels.



The results of the current situation survey show that teachers' understanding of unit-based integrated
teaching based on learning path analysis is at a primary stage, and there are the following problems:
insufficient understanding of new concepts, insufficient transformation ability, failure to reflect
student-centered teaching, insufficient path awareness, and incomplete support systems, and insufficient
development motivation.

The results of the practice show that under nearly the same starting point, the overall score of the
experimental class is 8.644 points higher than that of the control class. In terms of abstract ability,
operational ability, geometric intuition, and model concept, the literacy levels of the experimental class are
2.65 points, 1.51 points, 2.05 points, and 2.43 points higher than those of the control class, respectively.
This indicates that the unit-based integrated teaching design based on learning path analysis can more
accurately grasp the laws of students' learning progression, promote the development of core literacy step
by step, and is more effective in cultivating mathematical core literacy than conventional teaching.

In conclusion, unit-based integrated teaching based on learning path analysis is feasible and effective.
This model can provide beneficial reference examples and operational handles for front-line teachers' unit

teaching design and implementation.

Key words: Learning path; Unit-based integrated teaching; Core literacy; Linear function
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