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Abstract

Under the background of the new college entrance examination reform, the abstraction and logic of
high school mathematics knowledge have significantly increased, and the differentiation of students’
mathematical foundation and thinking ability within the class has become increasingly obvious. The
problem of students with learning difficulties in solving problems has become particularly prominent.
Traditional uniform teaching ignores students’ cognitive differences, resulting in multiple difficulties
for students with learning difficulties, such as difficulty in extracting information from the problem
statement, fragmented understanding of knowledge concepts, insufficient logical modeling ability, and
fear of solving problems. This study is based on the theory of the zone of proximal development, the
theory of differentiated teaching, and the theory of cognitive load, combined with relevant research
results on cognitive flexibility and cognitive diagnosis. It sorts out four typical types of thinking obsta-
cles for students with learning difficulties in high school mathematics, combines the thinking obstacles
with subject teaching content knowledge (PCK), and constructs a four-dimensional integrated strati-
fied teaching intervention path of pre-class learning situation diagnosis, classroom step-by-step explo-
ration, post-class gradient training, and stratified developmental evaluation. And it conducts teaching
analysis using the example of finding the monotonic intervals of a function. The research shows that
stratified and precise intervention can build thinking scaffolds, reduce the cognitive load of students
with learning difficulties, repair the broken thinking chain for solving problems, and improve the
learning state of students with learning difficulties in mathematics. This research belongs to a case
practice study. In the future, it can draw on quasi-experimental paradigms and cognitive diagnosis
tools to further test the practical effect of the strategy, providing practical reference for differentiated
education in high school mathematics.
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