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Abstract:With the continuous deepening of educational reform, mathematics education has gradually
shifted from the simple transmission of knowledge to the cultivation of students' comprehensive abilities,
especially in the area of problem-solving skills. Context creation, as an effective teaching method,
provides students with more challenging and practical learning environments, which effectively enhances
their problem-solving abilities. This study aims to explore the relationship between context creation and
problem-solving skills in mathematics education, analyze the specific applications of context creation in
mathematics teaching, and propose targeted teaching strategies.
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Introduction

In the current educational environment, cultivating students' innovative abilities and problem-solving
skills has become one of the core goals of educational reform. As a core subject in basic education,
mathematics education should not only focus on the transmission of knowledge but also on fostering
students' thinking abilities and problem-solving skills. However, many mathematics classrooms still
focus too much on knowledge explanation and practice, neglecting the integration of context creation
and problem-solving skill development. This results in students' understanding of mathematical
knowledge being superficial, with a lack of practical application skills. Therefore, researching the
relationship between context creation and problem-solving skills in mathematics education, exploring
their application in teaching, and finding practical pathways is of great theoretical and practical
significance.

1. Context Creation in Mathematics Education
1.1 The Concept and Classification of Context Creation

Context creation refers to the process of designing and constructing specific learning situations in
teaching, enabling students to experience and solve real-world problems in authentic or simulated
environments, thereby enhancing their understanding and application of mathematical knowledge.
Context creation is not only a method of mathematics teaching but also a concept that combines abstract
mathematical concepts with concrete practical activities, stimulating students’ interest in learning and
inquiry.

Context creation can be classified based on its form and function. In terms of presentation, context
creation can be divided into real contexts and simulated contexts. A real context places students in
mathematical problem situations from actual life or work, such as solving problems in engineering,
economics, or daily life. Simulated contexts, on the other hand, are teacher-designed situations that
resemble real life, such as scenario games or case studies, aimed at helping students experience and solve
problems within a relatively closed classroom environment. Based on task orientation, contexts can be
classified into exploratory contexts and applied contexts. Exploratory contexts emphasize students’
independent inquiry in the context to develop their thinking abilities, while applied contexts focus on
students applying learned mathematical knowledge to solve specific problems, such as project-based
learning or task-driven learning!!l,



1.2 Principles and Strategies of Context Creation

As an effective teaching strategy, the design and implementation of context creation should follow
certain principles and strategies. Firstly, context creation should align with students' cognitive levels and
life experiences. Teachers need to understand students' existing knowledge structures, interests, and life
experiences to design contexts that meet their developmental needs, ensuring the context's effectiveness
and appeal. Secondly, context creation should be open and exploratory, allowing students to actively
explore problems, try different solutions, and cultivate their innovative thinking and problem-solving
abilities. Thirdly, the design of contexts should reflect a close connection between the context and
mathematical content. The application of mathematical concepts and methods should naturally integrate
into the context, avoiding rigid knowledge transmission, so that students understand the practical value
of mathematics through the problem-solving process in the context.

In terms of specific strategies, teachers can create contexts in the following ways: first, through a
problem-driven strategy, designing contexts based on real problems to guide students to think and discuss
actively; second, by using a context reversal strategy, guiding students from familiar contexts to
unfamiliar ones, stimulating their interest in learning through changes in the context; third, by
incorporating project-based learning or cooperative learning, dividing students into groups to solve
contextual tasks, thus improving their teamwork and practical skills.

1.3 Application of Context Creation in Mathematics Teaching

In mathematics teaching, the application of context creation not only helps in knowledge transmission
but also promotes the overall development of students' mathematical abilities. Firstly, through context
creation, students are able to better understand mathematical concepts and principles. In the context,
students are more likely to link abstract mathematical knowledge with real-world problems through
intuitive perception and hands-on activities, thus deepening their understanding of mathematical
concepts. For example, when learning about function graphs, a teacher can design a context related to
daily life, allowing students to understand the concept of functions and the changes in graphs through
real-life variations.

Secondly, context creation promotes the development of students’ problem-solving abilities. By
applying mathematical knowledge to solve real-world problems within a context, students not only
transform what they have learned into practical applications but also cultivate critical and creative
thinking during the process. When learning geometry, for instance, teachers can design a context
involving the creation of architectural models, allowing students to experience the application of
geometric theorems in practice, thus enhancing their ability to solve real-world problems!?!.

Moreover, context creation also provides rich interactive forms for mathematics classroom teaching.
In context-based teaching, students are not merely recipients of knowledge but participants in the learning
process. Through group discussions, role-playing, and other interactive methods, students can stimulate
their thinking through collaboration and develop their social and teamwork abilities. For example, when
solving complex mathematical problems, students can form groups to discuss and collaboratively solve
the problems, strengthening their cooperative learning skills.

2. Problem-Solving Ability in Mathematics Education
2.1 The Connotation and Framework of Problem-Solving Ability

Problem-solving ability refers to the capability of an individual to apply existing knowledge, skills,
and strategies to effectively and flexibly find solutions when confronted with a specific problem. In
mathematics education, problem-solving ability involves not only the skills to solve mathematical
problems but also how students apply mathematical thinking and methods to different contexts to arrive
at effective solutions. Problem-solving ability is a key component of mathematical literacy; it requires
students to possess logical reasoning, abstract thinking, and innovative thinking, while also being able to
adapt flexibly in complex, open-ended situations.

The framework of problem-solving ability typically includes the following core elements: firstly, the
ability to understand the problem, which requires students to accurately identify the core content, known
conditions, and goals of the problem; secondly, the selection and implementation of strategies, where
students need to possess the ability to choose appropriate mathematical tools and strategies, such as



algebraic methods, geometric reasoning, or computer simulation; thirdly, the reflection and adjustment
of the process, where students need to constantly evaluate their thinking and methods during problem-
solving and adjust their strategies in a timely manner to reach the optimal solution; and lastly, the
expression and verification of the solution, where the outcome of problem-solving must not only be
accurate but also able to be explained, expressed, and validated in a reasonable manner!!.

This framework suggests that the cultivation of problem-solving ability is a multidimensional and
comprehensive process, involving cognition, strategy, reflection, and communication.

2.2 Key Factors in Developing Problem-Solving Ability

The key factors in cultivating students' problem-solving ability can be analyzed from multiple
dimensions. Firstly, a solid grasp of basic mathematical knowledge forms the foundation for problem-
solving ability. Students can only apply their knowledge flexibly in real-world situations if they have a
firm understanding of mathematical concepts, principles, and methods. Problem-solving requires
students not only to possess necessary knowledge but also to have strong thinking abilities, including
deductive reasoning, inductive summarization, spatial imagination, and abstract thinking. Especially
when facing complex or innovative problems, students' flexibility and creativity in thinking become
particularly important.

Secondly, fostering problem awareness and a problem-oriented approach is also crucial. Students
must be able to identify and define problems in order to effectively engage in problem-solving. Teachers
can create challenging and open-ended problem contexts to stimulate students' proactive thinking and
help them develop the habit of independently seeking solutions. In this process, situational awareness
plays an important role. Problem-solving often occurs in specific real-life contexts, so students need to
connect abstract mathematical knowledge with real-world problems to enhance their ability to apply
mathematicsl.

Lastly, the development of collaboration and communication skills is also essential. Problem-solving
often involves different strategies and perspectives, and students can gain new insights through
cooperation and communication, thus broadening their thinking. Through group work and collective
discussion, students not only deepen their understanding of the problem but also learn to think from
multiple angles, improving their ability to analyze and solve problems. Teachers should encourage
students to engage in collaborative learning, fostering teamwork and communication skills to further
enhance problem-solving abilities.

2.3 Teaching Strategies for Cultivating Problem-Solving Ability

In mathematics education, effective teaching strategies can significantly promote the development of
students' problem-solving abilities. Context creation and problem-driven strategies are important
teaching methods. By designing mathematical problem contexts related to students' real-life experiences,
teachers can stimulate students’ interest in actively thinking and exploring solutions. For example,
teachers can introduce real-life problems such as budgeting for shopping or transportation planning,
helping students apply mathematical knowledge in authentic contexts. In these contexts, students can
experience the complexity and diversity of problems, motivating them to explore and solve them.

Project-based learning and inquiry-based learning are also considered effective ways to develop
problem-solving ability. In these teaching models, students engage in long-term interdisciplinary
collaboration and exploration, not only applying mathematical knowledge to solve problems but also
learning to cooperate, divide tasks, and communicate with others. Teachers can design interdisciplinary
project tasks that allow students to enhance their teamwork, innovation, and comprehensive application
abilities while solving real-world problems.

Cooperative learning and interactive teaching are also strategies that promote problem-solving ability.
In this process, students understand the problem from different perspectives through group discussions
and collective brainstorming, thus developing their ability to think from multiple angles. Teachers can
encourage students to share their ideas and strategies through group cooperation and peer feedback,
enhancing their collaborative awareness and improving problem-solving effectiveness.

Heuristic teaching and reflective learning are also effective means of cultivating students’ problem-
solving ability. Heuristic teaching encourages students to independently explore problem-solving paths
through questioning and guidance. Teachers can present open-ended questions to help students think of
different solutions and guide them in reflecting on their thought processes to improve their strategies and



methods. In this process, students not only improve their problem-solving skills but also develop more
reasonable and efficient solutions through reflection.

Lastly, the cultivation of problem-solving ability also requires an effective assessment and feedback
mechanism. Teachers can use diversified assessment methods, such as formative assessments, peer
assessments, and reflective journals, to help students understand their strengths and weaknesses in the
problem-solving process and adjust their thinking accordingly. Through timely and effective feedback,
students can further refine their strategies and enhance their overall problem-solving ability.

3. Practical Approaches to Context Creation and Problem-Solving Ability Development in
Mathematics Education

3.1 Integration of Context Creation and Problem-Solving Teaching Methods

The effective integration of context creation and problem-solving ability development can
significantly enhance students’ mathematical thinking and practical problem-solving skills. In
mathematics education, context creation is not only about creating a classroom environment but also
serves as a strategic teaching method. By embedding mathematical problems into real or simulated
contexts, students can grasp mathematical concepts and skills while solving practical problems. An
effective context creation strategy should be closely integrated with problem-solving teaching methods.
By designing challenging and open-ended problem contexts, teachers can stimulate students' proactive
thinking and exploration®l.

First, teachers should use context creation to spark students' interest and curiosity. When designing
mathematical problems, teachers must ensure that the problems are mathematically sound and logical,
while also focusing on the authenticity and relevance of the context. For example, teachers can design
problem scenarios based on students' daily life or real-world societal needs, such as designing budgets
or planning travel routes. These contexts help students connect abstract mathematical knowledge with
practical problems. By combining contextual problems with mathematical knowledge, students deepen
their understanding of mathematical concepts and enhance their ability to apply mathematics to real-
world situations.

Second, teachers need to guide students to adopt scientific mathematical methods to solve problems
during the teaching process. This includes analyzing problems through induction, reasoning, and
modeling, selecting appropriate mathematical tools and methods for solving, and reflecting on
mathematical ideas and methods during the problem-solving process. The integration of context creation
and problem-solving teaching methods should focus on fostering students' mathematical abstraction
abilities and logical reasoning skills, further enhancing their comprehensive problem-solving abilities.

3.2 Promotion of Student Self-Exploration and Cooperative Learning

Self-exploration and cooperative learning are two core pathways for cultivating problem-solving
abilities. In mathematics education, they complement and promote each other. Through self-exploration,
students can actively acquire mathematical knowledge, cultivate critical thinking and innovative thinking,
and thus improve their ability to solve complex problems. Meanwhile, cooperative learning through
group work and collective discussion promotes knowledge sharing, mutual learning, and brainstorming
among students, helping to stimulate students' diverse thinking and collective intelligence, enhancing
their comprehensive problem-solving abilities.

In terms of self-exploration, teachers should encourage students to think independently and attempt
multiple problem-solving strategies within the context of created scenarios. During the problem-solving
process, students need to independently set solutions, analyze the various elements of the problem, and
evaluate the effectiveness of different methods. This process not only helps students build their
mathematical knowledge system but also cultivates their critical thinking and creativity. Teachers can
provide necessary support and guidance but should avoid excessive intervention, allowing students to
independently discover and solve problems, thus enhancing their autonomy and initiative in learning!®.

In cooperative learning, teachers can organize group discussions and team collaborations,
encouraging students to exchange ideas and strategies within the group. Cooperative learning not only
broadens students' thinking perspectives but also improves their communication skills, collaboration
abilities, and team awareness. In the process of solving mathematical problems, students can better
understand the various dimensions of the problem through collective discussion, promoting multi-



perspective thinking and improving problem-solving efficiency and quality. Cooperative learning also
fosters students' sense of responsibility, ensuring that every member participates in solving the problem,
thereby enhancing their overall problem-solving ability.

3.3 Innovation in Teaching Assessment and Feedback Mechanisms

In mathematics education, teaching assessment and feedback mechanisms are essential components
for cultivating problem-solving abilities. Effective assessments not only reflect students' learning
outcomes but also provide timely feedback to help students identify deficiencies in their learning, thus
facilitating continuous improvement and progress. Therefore, innovative teaching assessment and
feedback mechanisms play a crucial role in developing students' problem-solving abilities.

Traditional assessment methods primarily focus on students' final answers and results, neglecting the
thinking processes and strategies reflected during problem-solving. To better promote the development
of problem-solving abilities, the assessment mechanism should focus on students' thinking pathways and
the diversity of their solutions. As a result, process-oriented assessment has emerged as an innovative
approach. This method tracks students' performance throughout the problem-solving process, including
their analytical thinking, reasoning processes, and the methods they choose to solve problems. Through
timely feedback, teachers can help students identify shortcomings in their problem-solving and guide
them to improve their thinking methods, thus promoting continuous improvement.

Moreover, teachers should employ diversified assessment tools, such as peer assessments, reflective
journals, and self-assessments, to enrich the assessment process. Through peer assessment, students can
learn from each other, gaining insight into different problem-solving ideas and methods, enhancing their
critical thinking and cooperative abilities. Reflective journals help students document and summarize the
key steps and thought processes in solving problems, thereby deepening their understanding of the
problem-solving process. Self-assessment encourages students to review their problem-solving process,
identify strengths and weaknesses, and refine their problem-solving strategies and methods.

By using a combination of diverse assessment methods, teachers can help students improve their
problem-solving abilities through practice, while also providing valuable feedback to optimize teaching
design, ultimately supporting students' learning and growth.

Conclusion

Through the study of context creation and problem-solving ability development in mathematics
education, the following conclusions have been drawn: context creation can effectively enhance students'
problem-solving abilities. By designing contexts that align with students' cognitive development,
students can not only better understand mathematical knowledge but also cultivate critical thinking,
innovative thinking, and autonomous learning abilities while solving real-world problems. The
development of mathematical problem-solving abilities should focus on integrating context creation,
with both elements working together to promote students' comprehensive ability development. The
interactive relationship between context creation and problem-solving ability indicates that teaching
design should not be limited to knowledge transmission but should focus on stimulating students'
thinking and problem-solving skills through real or simulated contexts. Future research could explore
how to effectively integrate these techniques into mathematics education to create more interactive and
immersive learning environments.
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