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Abstract

Conic curves are an important part of high school mathematics. When students learn them, th
ey can not only gain mathematical knowledge, but also deepen their understanding of mathematica
| ideas, thereby improving their problem-solving abilities. However, due to the cumbersome calcula
tion process and difficulty in extracting question information, students have not developed their ma
thematical thinking and key abilities as they should when learning conic curves. This situation is
not conducive to the improvement of students' problem-solving ability, so it is very important to f
ind a teaching method that is suitable for students to learn conic curves. Polya, as an excellent m
athematics educator, has a unique understanding of problem-solving and has compiled his insights
into a book. In his book, he divides the problem-solving process into four stages, during which h
e uses heuristic methods to guide students to think, allowing them to gradually acquire problem-so
lving thinking and improve their problem-solving abilities during the thinking process. Therefore, i
n order to help teachers better carry out exercise class teaching, improve students' problem-solving

ability, and improve their problem-solving habits, this study is based on the Polya problem-solvin
g theory and mainly proposes the following three research questions:

(1) What is the current situation of students learning conic curves? How is the teaching situat
ion of the teacher's exercise class?

(2) How to combine Polya's problem-solving theory with teaching conic exercises to solve stu
dents' learning difficulties?

(3) Can the application of Polya's problem-solving theory in conic exercise classes solve stud
ents' learning difficulties? Can we improve students' problem-solving abilities?

Firstly, this study combines literature and internship experience to design a survey questionnai
re, pre-test paper, and interview outline, and conducts the survey from a dual perspective of teach
ers and students. Based on the analysis of the survey results, it was found that there are currently

the following problems in the teaching methods of teachers and the learning methods of students:
firstly, students lack interest in learning conic curves; Secondly, the application of mathematical t
hinking and mastery of key abilities by students did not achieve the expected results; Thirdly, stu
dents have not developed good problem-solving habits; Fourthly, teachers do not attach enough im
portance to heuristic teaching and concept review.

Secondly, this study combines the requirements of the new curriculum standard and the chara



cteristics of conic curves to explore the fundamental reasons for the above problems. It is found t
hat incorporating Polya's problem-solving theory into conic curve exercise teaching can solve the a
bove problems. Therefore, this article proposes five teaching strategies for cone curve exercise clas
ses based on Polya's problem-solving theory: (1) Emphasize concept teaching and lay a foundation
for student problem-solving; (2) Carefully select questions to stimulate students' interest in solvin
g problems; (3) Emphasize inspiring teaching and cultivate students' problem-solving thinking; (4)

Emphasize the idea of checking and standardize the steps for students to solve problems; (5) Emp
hasize the review process and enhance students' problem-solving abilities.Finally, this study combin
es practical teaching and designs teaching cases from three aspects: pre class preparation, in class

implementation, and post class testing, based on the current situation of teaching cone curve exerc
ises using Polya's problem-solving theory as a model. To better evaluate the implementation effect,
a comparative experiment was conducted on two classes, and the teaching effect was evaluated b
ased on the scores on the classroom evaluation form, student homework completion, student interv
iew results, and post test completion. It was found that the students in the experimental class mad
e more significant progress in the application of mathematical thinking and mastery of key abilitie
s compared to the control class, and their problem-solving strategies were more flexible and divers
e than those in the control class. The problem-solving habits of the experimental class students ha
ve also been significantly improved, their learning motivation has been significantly enhanced, and
their problem-solving abilities have been significantly enhanced. So, applying Polya's problem-solv
ing theory can not only improve students' math grades, but also enhance the application of mathe
matical thinking and key abilities.

Key words: Polya problem-solving theory; Conic curve; Problem solving ability; Uebung
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