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Abstract – Mathematical modeling, as a university course that can cultivate students’ multiple abilities, is more and 

more loved and valued by universities. Based on the definition and curriculum characteristics of mathematical 

modeling, this paper systematically discusses the importance of mathematical modeling in cultivating students’ 

mathematical ability, observation ability, imagination ability, abstract general ability, exploration ability, 

comprehensive ability of innovation, and developing students’ unique personality value. 
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I. INTRODUCTION 

The fundamental task of university education is to cultivate all kinds of specialized talents required by society. 

All teaching activities in the school are centered on this core goal. In order to ensure the quality of talent training, 

more and more universities choose to take the mathematical modeling course as one of the important measures to 

improve the quality of talent training. Mathematical modeling refers to the entire process of applying mathematical 

skills and methods to solving various practical problems. Haines and Crouch (2007) characterize mathematical 

modeling as a cyclical process in which real-life problems are translated into mathematical language, solved 

within a symbolic system, and the solutions tested back within the real-life system. Mathematical modeling is a 

connection between mathematics and the bridge of practical problems is the main way to transform mathematical 

science and technology. 

With the rise of various mathematical modeling competitions, the social influence of mathematical modeling 

has gradually expanded, and the unique value of mathematical modeling in education has also attracted the 

attention of scholars. Literature [2] believes that mathematical modeling can help students link a variety of 

mathematical methods and ideas with different application backgrounds, so that students can use mathematical 

models more accurately and enhance students’ ability to apply mathematics. Literature [3] believes that 

mathematical modeling creates a convenient environment to cultivate students’ ability to apply mathematical 

methods and knowledge to solve practical problems, and mathematical modeling can further develop students’ 

mathematical attitudes. Literature [4] holds that no matter what teaching method the teacher uses, mathematical 

modeling as a mathematical teaching method is of great significance to improve students’ problem solving ability 

and analytical thinking ability. This article will proceed from the definition of mathematical modeling and the 

characteristics of the course, combined with the author’s years of teaching experience, to demonstrate and reveal 

the great value of mathematical modeling in the cultivation of student ability. 

II. THE ROLE OF MATHEMATICAL MODELING IN STUDENTS’ ABILITY DEVELOPMENT 

From the definition and process of mathematical modeling, it embodies the analysis and synthesis, abstract 

summary, optimization and quantification, reasoning transformation, exploration and adjustment, promotion and 

application of many links. Therefore, the role of mathematical modeling in the cultivation of students’ ability is u 
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-nique and powerful, mainly reflected in the following eight aspects.  

1. Conducive to the Improvement of Students’ Mathematical Ability 

Mathematics is a process of forming methods and theories on the basis of qualitative analysis and quantitative 

characterization of the objective world, with the help of a high degree of abstraction and generalization. The 

process itself is mathematical modeling. From the perspective of student learning and development, mathematical 

modeling is not only a mathematical thinking method for students to carry out general learning, but also a 

comprehensive ability for students to learn mathematical knowledge and use it to solve practical problems. In 

mathematical modeling activities, students personally go through the process of "re-creation" of model 

establishment. Through the participation and cooperation of multiple senses, they help students acquire rich 

perceptual knowledge, form clear representations, and turn abstraction into intuitive, which is conducive to 

inspiring students to learn mathematics. Through the training of mathematical modeling activities, students’ 

mathematical abilities, especially the ability to apply mathematics, can be greatly improved, and their 

understanding and understanding of mathematics will be further improved. 

2. Conducive to the Cultivation of Students’ Observation Ability 

Observation is a purposeful and organized perception activity. The human brain’s deep understanding and 

understanding of the characteristics of things through observation activities is the so-called observation ability. 

The preparatory work of students before the model is built, which reflects the observation process of things. At 

this stage, students need to start from the problem representation, obtain the most intuitive experience and 

evidence, and make necessary associations and creations based on these experiences and evidence, and explore 

for the appropriate mathematical model. Long-term training in mathematical modeling can help students gradually 

develop the good habit of daring to observe, enjoy observation, and good observation, so as to develop scientific 

observation methods. Through observation, students can realize that everything is related to numbers, and many 

practical problems can be solved with the help of mathematics. 

3. Conducive to the Cultivation of Students’ Imagination  

Imagination is the creation of a new image in the mind based on the existing image ability. The imagination in 

mathematical modeling refers to the ability to express the description of objective things as an old model or a new 

model through thinking activities based on observation and memory. The hypothetical process of mathematical 

modeling is based on the observation, analysis, analogy, imagination and other research activities of actual 

problems, and through image thinking, the problems are simplified and modeled. Making logical imaginations 

and forming mathematical and physical and chemical assumptions of practical problems is an important 

prerequisite for the smooth development of mathematical modeling. In addition, the process of model modification 

in mathematical modeling is of great value to exercise and develop students’ imagination. 

4. Conducive to the Cultivation of Students’ Abstract General Ability 

The abstract ability refers to the ability to abandon non-essential factors unrelated to the problem in the 

modeling process, and consciously abstract and generalize layers by layers to construct a mathematical model 

around the essence of the problem. Both the model assumptions and the establishment of models in the 

mathematical modeling process place strong demands on students’ abstract generalization ability. In these two 

https://baike.baidu.com/item/%E8%83%BD%E5%8A%9B/33045
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processes, students are required to have an accurate and profound understanding of the phenomenon, structure, 

and relationship of things. When studying complex things, they must consciously distinguish between major and 

minor factors and grasp the essence of the problem to design a solution. Therefore, mathematical modeling is of 

great help to improve the depth of students’ thinking and strengthen the ability to describe and generalize things. 

5. Conducive to the Cultivation of Students’ Exploration Ability 

The ability to explore refers to the ability of people to actively use their knowledge and ability to seek solutions 

to problems in order to solve problems. The whole process of mathematical modeling can cultivate students’ 

exploration ability. Modeling activities often trigger and strengthen students’ cognitive conflicts, inspire students’ 

curiosity and curiosity in learning, and students will think, dispute and publish new insights around conflicting 

content until they find new methods or new solutions to problems Ideas. Therefore, the exploration activities 

through mathematical modeling can not only cultivate students’ exploration ability, but also play a significant role 

in cultivating students' divergent thinking and innovative spirit. 

6. Conducive to the Cultivation of Students’ Innovative Ability 

The ability to innovate in mathematical modeling refers to selecting effective methods and means to collect 

information, flexibly applying the learned mathematical knowledge, ideas and methods, conducting independent 

thinking, exploration and research, and creatively proposing different from ordinary or ordinary people. New 

program capabilities. The “iteration” of mathematical modeling is itself an innovative attempt, until a new scheme 

is found that is consistent with people’s common sense and has social value. Therefore, mathematical modeling 

can effectively cultivate students’ creative ability.  

7. Conducive to the Cultivation of Students’ Comprehensive Ability 

The process of using mathematical modeling to solve problems not only uses mathematical knowledge, but also 

requires students to further study related knowledge in many disciplines such as computer, physics, chemistry, 

biology, ecology, and so on. From the initial exploration and research of comprehensive problems, to the mastery 

and application of comprehensive knowledge during modeling, to the comprehensive solution of practical 

problems in the final stage, these links can all promote the improvement of students’ comprehensive ability. In 

addition, mathematical modeling activities have a very good training effect on improving students’ ability of data 

review, written expression, writing essay, computer programming and mathematical software application. In 

short, no single course can improve students’ comprehensive ability more than mathematical modeling. 

8. Conducive to the Individual Development of Students’ 

With the development of science and technology, the world has become more diverse. Colleges and universities 

need to cultivate more talents with individuality, creativity, pioneering spirit and competition consciousness in 

order to meet the diverse requirements of society for talents. In a sense, mathematical modeling is a representative 

course of cross-disciplinary fusion, which is very beneficial to the training of cross-cutting compound talents. 

From the perspective of quality education, mathematical modeling straightens out the relationship between all-

round development and personality development, and can better develop students’ unique personality on the basis 

of ensuring the commonality of developing students. 
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III. CONCLUSION 

All in all, understanding mathematical modeling, mathematical modeling, reflective mathematical modeling, 

and prospective mathematical modeling can deepen students’ understanding and understanding of mathematics, 

and help stimulate students’ interest and pursuit of mathematics. Teachers engaged in mathematical modeling 

teaching must take a long-term view and truly make mathematical modeling activities develop and enhance 

students 'mathematical ability, observation ability, imagination ability, abstraction ability, exploration ability, 

creative ability, comprehensive ability, and development of students’ unique personality its due role. How to 

design appropriate mathematical teaching models for students with different personality characteristics to enhance 

the above-mentioned abilities or individual special abilities of students has become a new topic worthy of study 

by mathematical modeling educators. 
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