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Abstract: According to the current situation of the mathematical modeling 

competition of Communication University of Zhejiang, we discuss the organization of 

the competition, the guidance of students, the form of training and the way of teaching 

in order to find a feasible scheme to improve students' interest in mathematical 

modeling and provide reference for the subsequent development of the competition. 
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1. Introduction 

The National Mathematical Modeling Contest [1] for college students was founded in 

1992 and held once a year. In 2018, more than 120000 college students from 42128 

teams signed up for the competition, which was held from September 13 to 16. They 

come from 1449 colleges and universities in 33 provinces (cities, autonomous regions, 

including Hong Kong and Macao) as well as the United States and Singapore. Through 

two rounds of evaluation by experts from all regions and all over the country, 1679 

teams were selected and won the National Award. Among them, 291 teams won the 

first prize and 1193 teams won the second prize, accounting for 0.75% and 3.09% 

3.09% of the total teams in the undergraduate group, respectively; 56 teams won the 

first prize in the junior college group The team and the second prize 139 teams 

accounted for 1.58% and 3.91% of the total teams in the specialized group 

respectively. 

The reason why the contest is so warmly welcomed by college students is that it has 

the following characteristics[2]: the contest questions have strong practical application 

background or application potential; the contest requires the contestants to flexibly use 

the knowledge of mathematics, computer software and other disciplines in 

combination with the actual problems, and give full play to their intelligence and 
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creativity through the establishment, solution, evaluation and improvement of 

mathematical models. The participants can choose a competition question, collect and 

consult information freely, investigate and research, use any inanimate resources such 

as computer, Internet and various software, but can't discuss the competition question 

with anyone outside the team; the three college students work together to complete a 

research paper in three days; the competition question is open and has no 

predetermined answer. The evaluation criteria are rationality of hypothesis, creativity 

of modeling, correctness of results and clarity of expression[3]. 

The topics of the competition are all simplified and processed by practical problems in 

the fields of science and engineering technology, humanities and Social Sciences 

(including economic management). In 2018, the undergraduate group's a topic is "high 

temperature operation professional clothing design". Students are required to use 

different heat insulation materials, according to the principle of heat conduction, to 

design the optimal scheme of four-layer heat-resistant clothing with good protection 

effect, economic material consumption and comfortable wearing. The solution of this 

problem has guiding significance for product design and production management of 

related industries. The "dynamic scheduling strategy for intelligent RGV" of the 2018 

undergraduate group was proposed against the background of the actual needs of an 

intelligent manufacturing system. Students are required to provide an efficient and 

feasible scheduling scheme for RGV (an unmanned intelligent guidance vehicle) 

according to the actual operation process of the system. The solution of this problem 

helps to improve the efficiency of the corresponding manufacturing system. These 

questions are closely related to the pulse of the times, close to the engineering and life 

reality, and have a considerable openness, which provides a lot of innovation space for 

the students. 

This competition is an important carrier to cultivate college students' sense of 

competition and team spirit, improve their innovation ability and comprehensive quality. 

"One time participation, lifetime benefit" is the deep experience of most students 

participating in the competition. This activity is a rare training of solving practical 

problems with mathematics, which is similar to "real knife and real gun" in the 

university stage. It simulates the situation that students may encounter when they take 

part in the work after graduation. It not only enriches and enlivens students' 

extracurricular life, but also creates conditions for outstanding students to break out. 

The comprehensive quality of many students who have participated in the competition 

has been improved obviously, and they are welcomed and reused by employers when 

they graduate. This competition not only trained a large number of excellent students, 

but also promoted the reform of mathematics education in universities and trained 

many excellent young teachers. 
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At the same time, for the general colleges and universities, this competition belongs to 

a kind of competition assessed by the Department of Education, which is beneficial to 

the improvement of learning. Students' ability to solve problems in life with 

mathematical knowledge plays an important role. Colleges and universities all over the 

country pay special attention to this competition, and the mathematical modeling 

competition has attracted the attention of many well-known junior high schools and 

senior high schools. In several key senior high schools in Hangzhou, more and more 

students have participated in the high school mathematical modeling competition, and 

some junior high school students have begun to learn modeling knowledge and 

participate in various mathematical modeling competitions 

In recent years, the mathematical modeling competition of Communication University 

of Zhejiang has made some achievements under the efforts of the school and teachers, 

and also cultivated some very excellent students, such as Liu Zheng of the 13th grade 

and Huang Xiangjun of the 19th grade. How to further strengthen the training of 

students on the basis of current achievements and explore some training modes and 

contents suitable for the characteristics of media college are the main purposes of the 

application of this project. First, we analyze the current situation of mathematical 

modeling of Communication University of Zhejiang and summarize as follows: 

Serious shortage of students: Communication University of Zhejiang is an art college. 

Only the students of Media Engineering College and a few other classes study higher 

mathematics. This college undertakes all the science and engineering competitions of 

our school. For example, electronic design competition, program design competition 

and so on. Compared with the above two competitions, mathematical modeling 

appears to be more mathematical, so the number of students available for selection is 

not enough to support the scale of mathematical modeling competition. 

Unreasonable knowledge structure: the knowledge required for mathematical 

modeling competition is not only mathematical modeling course itself, but also related 

to mathematical software, statistical software, statistics, data analysis, numerical 

analysis, operational research, queuing theory, optimization algorithm and other 

knowledge. The students of Media Engineering College in our university only have basic 

advanced mathematics knowledge, which is not enough to support the needs of 

mathematical modeling competition. 

It is difficult to carry out mathematical modeling competition in the training work, 

which requires a lot of time in the summer vacation. What's more, most of the students 

available for selection in our school also participated in electronic design competition, 

program design competition and other competitions, and the training time overlapped. 

In contrast, the number of students who preferred mathematical modeling training was 

very small due to the impact of the first award rate, professional fit and the familiarity 
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of tutors, which made it difficult to carry out summer training effectively. 

The proportion of winners in the contest has been reduced: since 2018, the proportion 

of winners in the National Mathematical Modeling Contest for college students has 

been further reduced, and the number of winners (including provincial awards) is less 

than 30%. Our university is facing the fierce competition from many universities in 

Zhejiang Province, such as Jiliang University of China, with nearly 200 teams 

participating each year. 

Under the current situation of our school, the purpose of this project is to explore the 

existing resources, make use of hybrid teaching, adopt online and offline forms, 

expand the participation of students, attract high-quality students to participate in 

mathematical modeling, build a reasonable training system, and build training 

handouts that conform to the knowledge structure of our school students. 

 

2. Reform ideas 

The idea of reform must be based on the current situation and be considered 

pertinently. First of all, we analyze the knowledge system needed for mathematical 

modeling: mathematical modeling involves the following knowledge contents, 

including differential equation, optimization algorithm, statistics, numerical analysis, 

data analysis, MATLAB, R, python, etc., especially the rise of big data, almost every 

year there is a topic based on big data. In view of the knowledge system of our 

students, the above foundation can be said to be completely lacking. Therefore, it is 

impossible to design complete training content and carry out systematic knowledge 

training under the condition of heavy study and numerous other competitions. 

Therefore, the concept of training mode and content construction of mathematical 

modeling is to accept the reality, mix teaching and base on long-term effect. 

According to the construction concept of the project, we fully consider the current 

situation of the school's digital model, and plan to adopt the following ideas to carry out 

the mathematical modeling reform and construction: 

Accept the reality: different competitions compete for talents (in fact, students can't 

choose one from the other), and encourage excellent students to choose mathematical 

modeling competitions at the same time. 

Mixed teaching: make full use of various modes such as MOOC, independent 

experimental courses, public elective courses, etc. to teach the basic knowledge of 

mathematical modeling and establish good interaction with students. Through the 

teaching of various forms of mathematical modeling knowledge, students are 

systematically guided to be interested in mathematical modeling competition. 

Based on long-term effect: write the teaching materials of mathematical modeling 

suitable for students of our school, break the equation, optimization and statistical 
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system of the original mathematical modeling system, and replace the large 

comprehensive case combination software with simple cases for teaching, including 

Matlab, python, etc. Strengthen thesis writing and strive for more simulation. 

 

3. Characteristics and innovation 

Basically, this project explores the mixed teaching and content construction of 

mathematical modeling in art colleges and universities, which has different 

characteristics of other schools. Specifically reflected in: 

Different competitions compete for talents, but rely on limited resources to 

complement pertinently and imperceptibly build mathematical modeling knowledge 

system. 

Using mixed teaching, using online and offline forms to supplement knowledge, fully 

explore the resources of school curriculum, and set up a variety of courses to meet the 

needs of centralized training in other schools. 

Based on the long-term effect to attract students, build a suitable training content for 

media college students, reduce too much pure mathematical knowledge teaching, and 

attract students to participate in mathematical modeling competition. 

Among the above three characteristics, the most important is the systematization and 

quality control of Hybrid Teaching and the training content of mathematical modeling 

adapted to the characteristics of media college. 

Considering that there are many training contents about mathematical modeling in 

Colleges and Universities in Zhejiang, the basis of these training is the construction of 

relevant mathematical modeling curriculum system. Take agricultural and Forestry 

University as an example: freshmen study advanced mathematics, linear algebra, 

calculation software and statistical software; sophomores study mathematical 

modeling, statistics, operational research, optimization theory and method, etc., and 

such competition concept runs through the whole course training program and module 

system. Due to the professional structure of our university, the training system and 

experience of colleges and universities in the province do not adapt to the current 

situation of our university, so the key to the realization of this project lies in the 

adoption of teaching methods suitable for our university and the development of 

training content suitable for the characteristics of media college. How to choose a 

suitable knowledge system, let students appreciate the charm of mathematical 

modeling as much as possible, and attract students to choose mathematical modeling 

is the top priority. The purpose of this project is to explore how to carry out hybrid 

teaching methods and build appropriate training content in the media college, which 

requires innovation in form and content. 

We should make full use of the existing resources of students to select talents, and not 
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give them time choosing problems. 

The training methods include innovation, basic learning through MOOC, and online 

content can include Software (Python or Matlab), even mathematical modeling, 

through independent setting of experimental courses or public elective courses for 

offline guidance, through school competition for training and other forms of learning. 

The training content is innovative and insufficient. It abandons the conventional basic 

knowledge explanation and replaces it with media science. 

 

4. The practical plan of teaching method reform 

The reform goal of this project is to maximize the attraction of participating in 

mathematical modeling competition, conduct knowledge training flexibly and diversely, 

and build training content suitable for media characteristics. 

 

4.1 The specific reform contents and methods 

In the first year of college freshmen, mathematics contest and mathematical modeling 

contest are widely publicized, and provide them with some information about the 

competition, with the emphasis on the cultivation of individual ability and the sense of 

teamwork. 

Open relevant public elective courses in the first semester of each academic year, in the 

form of online MOOC learning and online MOOC, or Python, Matlab or even 

mathematical modeling, aiming to expand the participation of students and attract 

high-quality students to participate in mathematical modeling. 

In the second semester of each academic year, independent experimental courses are 

offered, aiming at specific cases of mathematical modeling. The purpose of this course 

is to directly train the power of mathematical modeling competition after summer 

vacation. 

Compile and construct training handouts that conform to the knowledge structure of 

students in our school, focusing on cases and mathematical knowledge 

 

4.2 The practice methods 

Specific implementation steps: 

Communicate with all mathematics teachers in advance at the beginning of each 

semester, and publicize advanced mathematics competition and digital analog 

competition through teachers, select excellent students to join the competition echelon, 

answer the students' questions in time, and eliminate the students fear for math. 

Open python, Matlab or other forms of public elective courses of mathematical 

modeling and independent setting experiments class, even though the form of interest 

groups to introduce online classes, videos and other forms to attract students to 
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participate. 

Prepare training handouts that meet the characteristics of our school. The specific 

implementation scheme. 

 

5. Expected results and effects of the project 

Expected theory research and time achievement of reform. 

Form the all-round coverage of freshmen to juniors; form the multi-point flowering of 

MOOCS, independent experimental courses, public elective courses, etc.; prepare and 

complete systematic and scientific training handouts for mathematical modeling. 

b) Expected application and promotion effect. 

Scope of implementation: number of Freshmen in school of Media Engineering College 

and interested participants among the students who study modeling competition. 

Number of beneficiaries: the indirect coverage is about 500, and the direct 

beneficiaries are those who participate in mathematical modeling competitions about 

33 people. 

Expected practical effect: the training of mathematical modeling can be effectively 

carried out, and the achievement of mathematical modeling can be gradually improved 

under the condition of the reduction of the award rate of provincial and national 

competitions. 
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