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ABSTRACT

Deep learning focuses on triggering deep thinking. Mathematics is a science based
on thinking. Thinking is carried out in an individual's brain. In mathematics teaching, it is
necessary to guide and activate students' thinking through teachers' inspiration, and
questioning is one of the important ways to arouse students' deep thinking.

As an important and key teaching behavior in high school mathematics classroom,
teacher questioning is one of the important means and methods to promote classroom
teaching and the development of students' learning level. In high school mathematics
classroom teaching, because of the logic and abstractness of mathematics teaching
content, the importance of teachers' questions is very prominent. Therefore, this paper
analyzes the problems and reasons of teachers' questioning in the current high school
mathematics classroom, and analyzes the strategies for improvement.

First, the concepts of deep learning and classroom observation are defined. By
combing and analyzing relevant literature, the concepts of deep learning and classroom
questioning are clarified, and the research status of deep learning is reviewed. It is found
that there are more theoretical researches on deep learning, but relatively few practical
exploration researches. The research on deep learning in various disciplines is rich and
unbalanced, and the research based on deep learning in high school mathematics is not
enough. The research of high school mathematics classroom questioning to promote deep
learning has achieved some results, but it needs to be further deepened.

Secondly, based on the classification of mathematics knowledge, a questionnaire on
the current situation of classroom questioning by senior mathematics teachers is
compiled. A questionnaire survey was conducted among 130 high school mathematics
teachers in Shanxi Province, and it was found that most teachers did not know enough
about deep learning theory. Most teachers pay more attention to questions in mathematics
class; In classroom teaching, most teachers ask more questions about "mathematical
concepts” and "mathematical theorems", but less questions about "mathematical thinking
and methods"”. Most teachers are not clear about the relationship between mathematics

classroom questioning and promoting deep learning; Most teachers do not pay attention



to the creation of problem situations to activate students' mathematical thinking and
make students feel the necessity and naturalness of the generation of mathematical
concepts; Most teachers pay attention to make students understand the derivation process
of formula by combining their existing knowledge. Most teachers did not create relevant
problem situations to make students have cognitive needs to learn mathematical theorems;
A few teachers design hierarchical question chains when asking questions in mathematics
class.

Thirdly, in order to grasp the current situation of high school mathematics teachers'
classroom questioning based on deep learning, this paper made a revision in the research
process based on Flanders' student-teacher interaction analysis and classification system,
combined with the characteristics of mathematics teaching and deep learning. By
intercepting teaching case fragments, the classroom observation of backbone teachers
and novice teachers was conducted from three dimensions: teacher questioning, student
response and teacher feedback. Statistics and analysis were carried out. It is found that
the backbone teachers fully reveal the essence of mathematical knowledge and activate
the deep participation of students' thinking; Good at creating cognitive conflicts and
confusion, so that students can understand the necessity the generation of mathematical
knowledge; Be good at using mathematical problem chain to arouse students' deep
thinking; Give students plenty of time to think deeply after asking questions.

Finally, based on the questionnaire survey of high school mathematics teachers'
classroom questions and the observation and analysis of classroom teaching cases, the
paper proposes to deepen teachers' understanding and application of mathematics deep
learning. Creating difficult situations to raise questions and feeling the necessity of
producing mathematical knowledge; Pay attention to design a hierarchical question chain
for questioning; Flexible control of math thinking time after class questions; Strengthen
the generalization of mathematical problem research methods and questions and other
countermeasures, and based on this, the teaching design of mathematics classroom
questions to promote deep learning.

Key words: high school mathematics; Deep learning; Classroom questions; Investigation

and research; Countermeasure study
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