2024 International Conference on Financial Management, Humanities and Social Sciences (ICFMHSS 2024)

Development and Implementation Strategies of High School Mathematical
Modeling Courses Based on Curriculum Ideological and Political Education

Wang Zhengguo
Shanwei Middle School in the Urban Area of Shanwei City, Shanwei, Guangdong, China

Keywords: curriculum ideological and political education; high school mathematical modeling;
teaching development; implementation strategies; logical thinking; data analysis; cultural confidence

Abstract: This paper focuses on integrating the concept of curriculum ideological and political
education into the teaching design and implementation strategies of high school mathematical
modeling courses. It aims to leverage the practical discipline platform of mathematical modeling to
not only cultivate students' logical thinking, data analysis, and problem-solving abilities but also
deepen their understanding of the applied value of mathematics, stimulating their patriotism and
social responsibility. The paper firstly analyzes the necessity and feasibility of integrating curriculum
ideological and political education into high school mathematical modeling courses. Subsequently, it
proposes specific implementation strategies such as setting teaching objectives that incorporate
ideological and political elements, reconstructing course content, innovating teaching methods, and
constructing an evaluation system. Through case studies and teaching reflections, this paper
demonstrates how to integrate socialist core values, scientific spirit, cultural confidence, and
ecological civilization concepts into mathematical modeling activities, aiming to provide new ideas
and paths for achieving the educational goal of fostering virtue through education.

1. Introduction

With the deepening of educational reform, high school mathematical modeling courses have
become increasingly important as a crucial avenue for cultivating students' logical thinking, data
analysis, and problem-solving abilities. However, current courses face challenges in strengthening
students' comprehensive qualities, particularly in terms of ideological and political literacy. Therefore,
integrating the concept of curriculum ideological and political education into high school
mathematical modeling courses is particularly necessary and urgent. This study aims to enhance the
teaching effectiveness and educational value of high school mathematical modeling courses through
the integration of curriculum ideological and political education, exploring effective paths for their
fusion. Through a literature review, we have sorted out the current research status at home and abroad,
summarized the existing achievements and deficiencies, and laid a solid foundation for the further
development of this study.

2. Analysis of the Necessity and Feasibility of Integrating Curriculum Ideological and Political
Education into High School Mathematical Modeling Courses

2.1 Necessity Analysis

2.1.1 The Lack of Ideological and Political Education in Current High School Mathematical
Modeling Courses

At present, high school mathematical modeling courses tend to focus on cultivating students'
mathematical logical thinking, data processing abilities, and problem-solving skills, while the
integration of ideological and political education appears relatively insufficient. This deficiency not
only limits the full function of the course in comprehensive education but also fails to make full use of
the practical platform of mathematical modeling to organically integrate socialist core values,
scientific spirit, cultural confidence, and other ideological and political elements into the teaching
process. Therefore, strengthening ideological and political education in high school mathematical
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modeling courses is a necessary requirement to compensate for the current educational shortcomings
and promote the comprehensive development of students.

2.1.2 The Importance of Integrating Curriculum Ideological and Political Education to
Enhance Students' Comprehensive Qualities

Incorporating the concept of curriculum ideological and political education into high school
mathematical modeling courses is of great significance for improving students' comprehensive
qualities. On the one hand, integrating ideological and political elements into mathematical modeling
activities can help students establish correct worldviews, outlooks on life, and values, strengthening
their patriotism and social responsibility. On the other hand, this integration also contributes to
cultivating students' innovative thinking, critical thinking, and teamwork spirit, enhancing their
comprehensive qualities and core competitiveness. Furthermore, the integration of curriculum
ideological and political education can stimulate students' interest and passion for mathematics,
promoting their better mastery of mathematical knowledge and skills.

2.2 Feasibility Analysis

2.2.1 The Convergence Points of Integrating Mathematical Modeling Courses with Ideological
and Political Elements

There are multiple convergence points between mathematical modeling courses and ideological
and political elements, providing possibilities for their integration. Firstly, mathematical modeling
emphasizes problem-orientation and practical application, which aligns with the ideology of linking
theory with practice and unifying knowledge with action in ideological and political education.
Secondly, the logical reasoning and data analysis processes in mathematical modeling can cultivate
students' scientific spirit and rigorous attitude, echoing the emphasis on scientific spirit education in
ideological and political education. Additionally, mathematical modeling projects often involve
social hotspots, economic issues, and other fields, providing abundant materials and cases for
integrating socialist core values, cultural confidence, and other ideological and political elements.

2.2.2 Existing Resources and Conditions for Implementing Curriculum Ideological and
Political Education

There are already certain resources and conditions in place for implementing curriculum
ideological and political education in high school mathematical modeling courses. On the one hand,
with the advancement of educational reform and the improvement of teachers' quality, an increasing
number of mathematics teachers are paying attention to and attempting to integrate ideological and
political education into their daily teaching. They possess not only solid mathematical expertise but
also high political literacy and educational abilities, providing a strong guarantee for implementing
curriculum ideological and political education. On the other hand, the development of information
technology and the enrichment of educational resources have provided more diversified teaching
methods and resources for implementing curriculum ideological and political education. For example,
network platforms and multimedia teaching resources can be utilized to enrich teaching content and
forms, enhancing teaching effectiveness and attractiveness.

3. Teaching Design and Implementation Strategies for Integrating Ideological and Political
Elements into High School Mathematical Modeling Courses

3.1 Setting Teaching Objectives

3.1.1 Clarifying the Teaching Objective System after Integrating Ideological and Political
Elements

When setting the teaching objectives for high school mathematical modeling courses, it is
necessary to clarify the new objective system after integrating ideological and political elements. This
system should not only include the traditional objectives of cultivating mathematical logical thinking,
data analysis, and problem-solving abilities but also elevate the enhancement of ideological and
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political literacy as one of the core elements. Specifically, the teaching objectives should aim to
students through mathematical modeling activities to deeply understand and practice socialist core
values, foster their scientific spirit, humanistic quality, and social responsibility. Simultaneously,
emphasis should be placed on enhancing students' moral character, political awareness, and cultural
confidence, enabling them to become well-rounded socialist builders and successors with
comprehensive development in morality, intelligence, physique, aesthetics, and labor, while
mastering mathematical knowledge and skills.

3.1.2 Emphasizing the Synchronous Improvement of Logical Thinking, Data Analysis,
Problem-Solving Abilities, and Ideological and Political Literacy

In the teaching process of integrating ideological and political elements, emphasis should be
placed on the synchronous improvement of logical thinking, data analysis, problem-solving abilities,
and ideological and political literacy. This implies that during the teaching process, not only should
attention be given to students' mathematical skill development but also to guiding them to apply
they have learned to solve practical problems while incorporating ideological and political elements.
For instance, through case analysis, discussion, and exchange, students can be guided to
social issues, comprehend national policies, and promote excellent traditional culture. In this way,
students can naturally enhance their ideological and political literacy while solving problems,
achieving comprehensive development of knowledge, abilities, and literacy!'!

3.2 Reconstruction of Course Content

3.2.1 Design Mathematical Modeling Cases Infused with Socialist Core Values, Scientific
Spirit, and Other Ideological and Political Elements

To effectively integrate ideological and political elements, the course content needs to be
reconstructed. Specifically, a series of mathematical modeling cases infused with socialist core
values, scientific spirit, and other ideological and political elements should be designed. These cases
should closely align with social hotspots, economic issues, and other fields. By employing
mathematical modeling, students can be guided to delve into the essence of problems while
incorporating ideological and political elements, enabling them to profoundly comprehend and
practice relevant ideological and political concepts while solving problems. For instance,
mathematical modeling cases focused on environmental protection and energy conservation can be
designed to guide students in analyzing environmental pollution issues using mathematical
knowledge and proposing effective solutions, while also integrating the education of ecological
civilization concepts.

3.2.2 Adjust the Course Content Structure to Enhance the Penetration of Ideological and
Political Education

In the process of reconstructing course content, adjustments to the course content structure are
also necessary to enhance the penetration of ideological and political education. Specifically, the
proportion of ideological and political education can be appropriately increased in the curriculum
design, organically integrating ideological and political elements into various teaching segments.
For instance, when introducing mathematical modeling methods, anecdotes and the spiritual
demeanor of relevant scientists can be interspersed to inspire students to learn from their scientific
spirit and patriotic sentiment. In case analysis sessions, cases with ideological and political
educational significance can be selected for analysis and discussion, encouraging students to delve
deeply into the issues and express their opinions. Through these methods, ideological and political
education can permeate throughout the entire teaching process, achieving an organic integration of
knowledge transmission and value guidance!?.
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3.3 Innovation in Teaching Methods

3.3.1 Explore the Application of Innovative Methods such as Situational Teaching and
Project-Based Learning in Mathematical Modeling Courses

To enhance teaching effectiveness and student interest, innovative methods such as situational
teaching and project-based learning should be explored for application in mathematical modeling
courses. Situational teaching can create specific scenarios, enabling students to immerse themselves
in the problem backgrounds and solution processes. Project-based learning, on the other hand, can
organize students to participate in actual projects, fostering their team collaboration skills and
abilities to solve real-world problems. These methods not only stimulate students' interest and
enthusiasm but also allow them to naturally integrate ideological and political elements into
problem-solving processes. For example, in situational teaching, social hotspots or corporate actual
projects can be simulated as modeling contexts. In project-based learning, students can be guided to
conduct interdisciplinary research and exploration by combining their professional knowledge and
ideological and political literacy.

3.3.2 Emphasize Teacher-Student Interaction and Student-Student Collaboration to Promote
Autonomous Construction of Ideological and Political Literacy

During the teaching process, the importance of teacher-student interaction and student-student
collaboration should also be emphasized. Teacher-student interaction facilitates communication and
understanding between teachers and students, enabling teachers to promptly grasp students' learning
situations and ideological dynamics and provide targeted guidance. Student-student collaboration
cultivates teamwork spirit and mutual learning consciousness, enabling students to make progress
together through collaboration. This approach promotes the autonomous construction of students'
ideological and political literacy. Specifically, group discussions, cooperative learning, and other
methods can be employed to encourage students' active participation in classroom interaction and
collaborative research. Additionally, teachers can organize thematic class meetings or social
practice activities to strengthen guidance and education on students' ideological and political
literacy".

3.4 Construction of Evaluation System
3.4.1 Establishing a Multi-dimensional and Comprehensive Evaluation System

To comprehensively evaluate students' learning outcomes and ideological and political literacy
levels, it is necessary to construct a multi-dimensional and comprehensive evaluation system. This
system should encompass evaluations of students' mathematical logical thinking, data analysis,
problem-solving abilities, as well as their ideological and political literacy levels. Specifically, a
combination of quantitative and qualitative evaluations can be adopted to comprehensively assess
students' learning effects. Additionally, emphasis should be placed on tracking and evaluating
students' learning processes to understand their performance and progress throughout the learning
journey. In this way, a more objective and comprehensive reflection of students' learning situations
and ideological and political literacy levels can be achieved.

3.4.2 Emphasizing the Integration of Process Evaluation and Outcome Evaluation, with a
Focus on Assessing Students' Ideological and Political Literacy

In the construction of the evaluation system, the principle of integrating process evaluation and
outcome evaluation should be emphasized, with a particular focus on assessing students' ideological
and political literacy. Process evaluation can attend to students' performance and effort during the
learning process, as well as their contributions to teamwork. Outcome evaluation, on the other hand,
can focus on students' learning achievements and final performances. Furthermore, ideological and
political literacy should be treated as a crucial evaluation indicator, emphasizing the examination of
students' patriotism, social responsibility, and moral character demonstrated in mathematical
modeling activities. By doing so, a more holistic evaluation of students' comprehensive qualities
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and ideological and political literacy levels can be achieved, providing robust support and assurance
for their future growth and development!*!,

4. Case Analysis and Teaching Reflection
4.1 Case Presentation

4.1.1 Selection of a Specific Mathematical Modeling Case to Demonstrate the Integration of
Ideological and Political Elements in Teaching

Taking "Urban Traffic Flow Optimization" as an example, we can design a specific
mathematical modeling case to showcase how ideological and political elements can be integrated
into teaching. In this case, students first need to collect data on urban traffic flow, including vehicle
traffic conditions at different time periods and road segments. Subsequently, they utilize
mathematical models (such as linear programming, network flow, etc.) to optimize traffic flow,
aiming to alleviate traffic congestion and improve road usage efficiency. During the modeling
process, teachers can guide students to reflect on the social issues behind urban traffic congestion,
such as urban planning and lagging public transportation development, and explore how
mathematical modeling can provide a scientific basis for urban traffic management. Simultaneously,
ideological and political elements are integrated, emphasizing social responsibility and
environmental awareness, guiding students to consider the impact of individual behavior on urban
traffic and how to contribute to improving urban traffic conditions through scientific methods. Such
a case not only exercises students' mathematical modeling abilities but also enhances their
ideological and political literacy.

4.1.2 Analysis of Case Implementation Effects and Summarization of Experiences and
Lessons

After implementing the aforementioned case, it is necessary to analyze its effects and summarize
experiences and lessons. Firstly, we should observe whether students' participation, cooperation,
and problem-solving abilities have improved during the case study. Secondly, it is essential to
assess students' mastery of mathematical modeling knowledge and the enhancement of their
ideological and political literacy through tests or assignments. Lastly, we must actively collect
students' feedback to understand their satisfaction with case-based teaching and their suggestions
for improvement. When summarizing experiences and lessons, we should focus on whether the
integration of ideological and political elements with mathematical modeling content is natural and
smooth, and whether students can consciously incorporate ideological and political thinking into the
problem-solving process. Additionally, we need to reflect on deficiencies in case design and
implementation, such as the difficulty of data collection, the match between model complexity and
students' actual abilities, to facilitate improvements in subsequent teaching.

4.2 Teaching Reflection
4.2.1 Reflection on the Successes and Deficiencies in Teaching Practice

In teaching reflection, first acknowledge the successes in teaching practice. For instance,
introducing specific cases significantly enhanced students' interest and motivation in learning;
integrating ideological and political elements effectively improved students' ideological and
political literacy; and group cooperation and discussion exercises fostered students' teamwork and
communication skills. Simultaneously, confront the deficiencies in teaching practice. For example,
some students struggled with complex problems, necessitating enhanced guidance and tutoring from
teachers; the integration of ideological and political elements might have been too rigid or
insufficiently profound, requiring more meticulous exploration and design during lesson
preparation®,

4.2.2 Proposing Improvement Suggestions to Provide Reference for Subsequent Teaching
Addressing the deficiencies in teaching practice, the following improvement suggestions can be
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proposed: Firstly, strengthen the consolidation and expansion of students' basic knowledge to
improve their ability to solve complex problems. Secondly, further optimize case design to integrate
ideological and political elements more closely with mathematical modeling content, enhancing
teaching's relevance and effectiveness. Thirdly, enhance teacher-student and student-student
interaction, encouraging active participation in classroom discussions and fostering students'
autonomous learning and innovative thinking. Lastly, establish a more comprehensive evaluation
system that emphasizes comprehensive assessment of students' learning processes and ideological
and political literacy, providing robust support for their holistic development. These improvement
suggestions can serve as references for subsequent teaching, helping teachers continuously enhance
teaching quality and effectiveness.

5. Conclusion

In summary, the implementation of curriculum ideology and politics in high school mathematics
modeling courses has not only significantly improved the quality of teaching, but also profoundly
explored its educational value. By integrating ideological and political elements, it has effectively
promoted the dual improvement of students' mathematical literacy and ideological and moral
quality. This practice fully demonstrates the necessity and importance of ideological and political
education in mathematics education, and provides strong support for cultivating socialist builders
and successors with all-round development of morality, intelligence, physique, aesthetics, and labor.
Looking forward to the future, the development of curriculum ideology and politics in high school
mathematics modeling courses will show a more diversified and deeper trend. We need to continue
to explore innovative teaching models, deepen theoretical and practical research, and contribute to
the construction of a high-quality education system.
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