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Abstract: As educational reforms continue to advance, high school mathematics education is no longer limited to the transmission of knowl-
edge but places greater emphasis on fostering students’ innovative thinking and problem-solving skills. This article delves into the importance
of cultivating these two abilities in high school mathematics education, thoroughly examines the issues present in current teaching practices,
and proposes a series of practical strategies based on actual teaching experience. The aim is to provide valuable references for improving the
quality of high school mathematics education and promoting the all-round development of students.
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1. Introduction

Mathematics, as one of the core subjects in high school education, plays a crucial role in students 'cognitive development and overall
quality improvement. In today's rapidly evolving social environment, innovative thinking and problem-solving skills have become essential
core competencies for talent. High school mathematics education should keep pace with the times, actively explore effective teaching methods
and approaches, and focus on cultivating students' innovative thinking and problem-solving abilities, laying a solid foundation for their future

development.
2. The importance of cultivating innovative thinking and problem solving ability in high school

mathematics education
2.1 Adapt to the needs of social development

In the knowledge economy era, society's demand for innovative talents is becoming increasingly urgent. Students with an innovative
mindset and problem-solving skills can better adapt to the rapid changes in society. When faced with complex issues, they can apply innova-
tive thinking and effective strategies, offering unique insights and solutions, thus contributing to social development.

2.2 Promote students' own development

Cultivating innovative thinking helps break students' traditional mental frameworks, enabling them to think from different perspectives
and broaden the scope and depth of their thinking. In the process of solving math problems, students continuously hone their logical, critical,
and creative thinking skills, thereby comprehensively enhancing their overall cognitive quality.

When students can use innovative thinking to solve math problems, they will gain a strong sense of achievement, which will further
stimulate their interest and motivation in learning math. Learning driven by interest makes students more proactive in exploring mathematical
knowledge, forming a virtuous cycle.

Whether pursuing further education or entering the workforce, innovative thinking and problem-solving skills are key factors for stu-
dents to succeed. In higher education, students need to develop the ability to think independently and conduct innovative research; in the
workplace, individuals who can quickly solve practical problems are more favored. The cultivation of these two abilities in high school math-

ematics education provides strong support for students' future development.
3. Analysis of the current situation of high school mathematics education
3.1 Traditional teaching methods
Some high school math teachers still adopt traditional lecture-based teaching methods, focusing on the imparting of knowledge while

neglecting the cultivation of students’ thinking skills. In class, teachers dominate, and students passively receive information, lacking opportu-

nities for active thinking and exploration. This teaching model fails to stimulate students' interest in learning and is not conducive to fostering
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innovative thinking and problem-solving abilities.
3.2 The course design lacks flexibility

High school mathematics curriculum content is relatively fixed, and some teachers overly rely on textbooks during teaching, lacking
flexible handling and expansion of course content. The course design fails to adequately consider individual differences and interest needs of
students, unable to provide diverse learning experiences, which limits the development of students' innovative thinking.
3.3 The evaluation system is not perfect

The current evaluation system for high school mathematics education primarily focuses on exam scores, emphasizing the assessment of
students’ mastery of knowledge, while paying relatively less attention to evaluating their innovative thinking and problem-solving abilities.
This single-minded evaluation method fails to comprehensively and objectively reflect students' learning processes and overall qualities, often

leading students to overemphasize grades at the expense of developing their own capabilities.
4. The cultivation strategy of innovative thinking and problem solving ability in high school
mathematics education

4.1 Innovative teaching methods

Teachers should set up thought-provoking questions during the teaching process to guide students in active thinking and stimulate their
thirst for knowledge. For example, when explaining the monotonicity of functions, teachers can first show some specific function graphs for
students to observe the trend of changes in the graph, and then ask: "How can we accurately describe this change in mathematical terms?"
Through such questions, teachers can inspire students to explore the definition of function monotonicity on their own.

Organize students to engage in investigative activities, allowing them to identify and solve problems during the process, thereby foster-
ing innovative thinking and practical skills. Taking the teaching of "Properties of Conic Sections" as an example, teachers can have students
work in groups to conduct experiments. By using planes at different angles to section a cone, they observe the shapes of the sections obtained
and explore the properties and characteristics of various conic sections. In this investigative process, students not only gain a deeper under-
standing of the concepts of conic sections but also develop teamwork and innovative thinking.

Creating vivid and engaging teaching scenarios, closely linking abstract mathematical knowledge with real life, allows students to expe-
rience the practical value of mathematics in specific contexts, thereby enhancing their ability to apply mathematical knowledge to solve real-
world problems. For example, when explaining sequences, teachers can introduce real-life situations such as bank deposit interest calculations
and installment payments, enabling students to learn sequence knowledge while solving practical problems, thus fostering their problem-
solving skills.

4.2 Optimize the course design

Teachers should make full use of various course resources, such as textbooks, online resources, and mathematical software, to integrate
and optimize course content. For example, when explaining solid geometry, teachers can use mathematical software like Geometer's Sketch-
pad to create dynamic models of three-dimensional shapes. This helps students understand the structure and properties of spatial geometric
figures more intuitively, broadening their thinking horizons.

According to students' interests and strengths, mathematics extension courses are offered, such as mathematical modeling, math-
ematical culture, and math competition tutoring. These extension courses can meet the learning needs of students at different levels,
providing them with a broader learning space and stimulating their innovative potential. In the mathematical modeling course, students
effectively enhance their innovative thinking and problem-solving skills by transforming real-world problems into mathematical models
and solving them.

Focus on individual differences among students and implement tiered teaching. Based on students' mathematical foundation, learning
ability, and learning goals, divide them into different levels of teaching groups and develop personalized teaching plans and objectives. For
students with weaker foundations, emphasize the consolidation of basic knowledge and training in fundamental skills; for those who excel,
provide more challenging learning tasks and encourage innovative thinking and exploration.

4.3 Improve the evaluation system

Establish a diversified evaluation system that comprehensively considers multiple aspects of students’ learning processes, outcomes,
classroom performance, and homework completion. In addition to exam scores, more evaluation methods such as in-class questioning, group
discussions, homework assessments, and project reports should be added to provide a comprehensive and objective evaluation of students'

learning situations. For example, when evaluating students’ math homework, it is important not only to focus on the correctness of the answers
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but also to emphasize the students' problem-solving approaches and methods. Innovative thinking in problem-solving should be acknowledged
and encouraged.

Strengthen the evaluation of students’ learning process, focusing on their progress and growth during the learning journey. Teachers can
use methods such as classroom observation, learning logs, and periodic feedback to promptly understand students' learning status and identify
issues, providing targeted guidance and suggestions. Process-oriented assessment can motivate students to actively participate in learning,
continuously enhancing their innovative thinking and problem-solving skills.

Guide students in self-assessment and peer evaluation to foster their reflective skills and critical thinking. In classroom teaching, teachers
can organize students to evaluate and reflect on their own and their classmates' learning performance, helping them discover their strengths
and weaknesses, learn from others' advantages, and continuously improve themselves. For example, after group cooperative learning, have
students evaluate each other's cooperation and problem-solving abilities within the group, and write self-assessment reports.

5. Practical cases of cultivating innovative thinking and problem solving ability
5.1 Case background

A high school math teacher focuses on cultivating students' innovative thinking and problem-solving skills in the teaching process. When
explaining the chapter "The Position Relationship between Lines and Circles," the teacher adopted an inquiry-based teaching method and de-
signed the course based on real-life situations.

5.2 Teaching process

The teacher showed a video of urban road construction, which involved the positional relationship between roads and circular flower
beds. The teacher asked, "In real life, we often encounter problems involving the positional relationship between straight lines and circles,
such as roads and flower beds, or wheels and the ground. So, how can we use mathematical knowledge to describe and determine the posi-
tional relationship between a straight line and a circle?" Through this scenario, the teacher aimed to stimulate students' interest in learning and
their desire to explore.

The teacher divided the students into several groups and provided each group with some experimental materials, such as circular paper,
rulers, and pencils. The students were asked to explore the different positional relationships between a line and a circle through hands-on
activities and attempt to describe these relationships using mathematical language. During the exploration, the students actively thought and
discussed, measuring the distance from the center of the circle to the line and observing the number of intersection points between the line and
the circle. They summarized three positional relationships: intersecting, tangent, and separate.

The teacher posed some practical problems for students to solve using their acquired knowledge. For example: "Given that the radius of
a circular flower bed is 5 meters, and now a road with a width of 2 meters is to be built around the flower bed, what is the positional relation-
ship between the edge of the road and the edge of the flower bed?" The students successfully solved this problem by establishing a mathemati-
cal model and calculating the distance from the center of the circle to the line (the edge of the road).

The teacher guides the students to think further: "In a Cartesian coordinate system, how can we use equations to represent the positional
relationship between a line and a circle?" Based on their existing knowledge, the students derive the algebraic method for determining the po-
sitional relationship between a line and a circle through group discussions and independent exploration.

5.3 Teaching effect

Through this teaching case, students not only gained a deep understanding of the positional relationship between lines and circles in
mathematics but also cultivated innovative thinking and problem-solving skills during the exploration process. Students actively participated
in classroom activities, showing a significant increase in learning interest. In subsequent math studies, they can more proactively apply their

knowledge to solve practical problems, effectively enhancing their thinking abilities.

6. Conclusion and Prospect

Cultivating students' innovative thinking and problem-solving skills in high school mathematics education is of great significance.
By implementing strategies such as innovative teaching methods, optimizing course design, and improving evaluation systems, we can
effectively stimulate students' interest in learning, enhance their cognitive qualities, and improve their overall competence. However,
fostering students' innovative thinking and problem-solving abilities is a long-term and systematic project that requires continuous ex-
ploration and practice by mathematics educators. In future teaching, there should be a greater focus on cultivating students' innovative
thinking and practical skills, paying attention to individual differences, and providing personalized learning support for each student.
This will enable high school mathematics education to better adapt to social development needs and make greater contributions to nur-

turing innovative talents.
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