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Abstract 

In this paper, through the introduction of case-based teaching method in Python public 

elective course, combined with data analysis problems in mathematical modeling 
competition, we carry out a series of explorationsand reforms, aiming to cultivate the 
application ability of students, and achieve the purpose of learning to apply, in data 
analysis and mathematical modeling. 
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1. Project Background and Main Problems 

1.1. The Requirement of the Times 

In today's era of big data, the demand for data analysis and processing has greatly encouraged 
the enthusiasm and demand of various industries for new-type big data analysis[1] and 
prediction technical talents. Mastering data analysis skills is undoubted for the cultivation of 
students' ability in the university[2], and it is also a great help for the future employment and 
career development of students[3]. The courses of data analysis offered by our institute meet 
the needs of the times, but data analysis is a very comprehensive discipline field. The personnel 
engaged in related work need to have the following three aspects of knowledge reserve: 
probability statistics, linear algebra and other mathematical foundations; programming 
language and related software application and industry related field experience. Therefore, 
higher requirements are put forward for students and teachers. 

1.2. College Situation 

At present, colleges and universities all over the country are carrying out new engineering 
construction for engineering education certification, which involves training objectives, 
graduation requirements, curriculum system, teaching staff and support conditions. The core 
connotation of engineering education certification is to build a "output oriented" talent training 
system and make continuous improvement. Engineering education certification requires that 
education should focus on the cultivation of the ability to solve complex engineering problems, 
which requires that students have the ability to solve problems through in-depth analysis of 
engineering principles; have the ability to tackle key problems collaboratively; have the ability 
to model and solve; have the ability to innovate, etc. The above requirements require that 
students have the mathematics, natural science, engineering foundation and professional 
knowledge needed to solve complex engineering problems, and can use these knowledges to 
solve complex engineering problems. In the context of engineering education, the purpose of 
the course is "application", so how to adjust the teaching content and carry out effective 
teaching mode reform according to the requirements of engineering education certification 
becomes an urgent need. 
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Our college is also vigorously promoting engineering education certification. Therefore, based 
on the background of engineering education certification, teachers need to conduct more in-
depth discussion and Research on the content, teaching methods, learning methods and 
evaluation of data analysis courses. 

1.3. Course Background 

In the current teaching of Python and data processing, aiming at different levels of students 
(engineering students, arts students and art students), the corresponding teaching objectives 
are put forward. The basic requirements are divided into four stages: understanding, reading, 
writing and solving problems, and the case teaching dominated by project practice is adopted. 
The students participating in the course selection have a high enthusiasm. Although there are 
many courses and high requirements for students, most of them can complete the course well. 
But there are also some problems. For example, the main content of data practitioners is 
predictive analysis, modeling, data mining, machine learning, etc., but our class hours are 
limited (36 class hours), only part of the content can be selected for teaching, resulting in the 
low practicability and comprehensiveness of the teaching content, and the biggest difficulty 
facing students is the transformation from learning to practice. Therefore, in the current 
teaching, we try to introduce the content of the National College Students' mathematical 
modeling competition as the project practical content of the course, and combine Python for 
data processing. 

The national mathematical modeling competition for college students was founded in 1992 and 
held once a year. In 2019, nearly 130000 people from 1490 colleges / campuses, 42992 teams 
(39293 undergraduate teams, 3699 junior college teams) from the whole country, the United 
States and Malaysia entered the competition. The characteristics of this contest are as follows: 
the contest questions have strong practical application background or 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 creativity by establishing, solving, evaluating and improving mathematical models. In 
recent years, students are required to carry out data analysis to solve the questions in the 
competition, especially C questions are big data analysis type questions. In 2019, C, D and E are 
all big data analysis problems. 

Python has unique advantages in the field of data analysis. For example, one group of students 
instructed by our teacher in the 2018 National College Students' mathematical modeling 
competition got the first prize of the province in Python programming, while the other groups 
got poor results in MATLAB and C programming. Python has a brief syntax, powerful functions 
and rich extension library. The data processing problems that used to need dozens or hundreds 
of lines of code can be solved only by two or three lines of code in the corresponding library. 

1.4. The Change of Teaching Methods in Epidemic Situation 

In this year's epidemic, online teaching makes teachers and students change in the way of 
teaching and information sharing, bringing a series of curriculum teaching methods and models, 
teaching environment and conditions, as well as teachers' requirements and students' learning 
inadaptability. Teachers need to actively respond to the changes, and explore learning and 
teaching methods such as exploratory, discussion, participatory and hybrid learning supported 
by information technology. 

2. Reform Concepts and Ideas 

2.1. Teaching (Construction / Reform) Concept 

The teaching reform of data processing is imperative. In order to adapt to the development of 
the times, the teaching content of data analysis must be added with the project actual combat 
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content dominated by mathematical modeling contest. This can strengthen the construction of 
the current era's cutting-edge knowledge and interdisciplinary knowledge system, and 
improve the construction of practical and innovative courses. Deepen the overall 
understanding and application of knowledge, and stimulate more in-depth exploration. 

This project will carry out teaching material content, teaching process design and teaching 
resource construction according to the requirements of different practical projects, increase 
students' knowledge reserve and improve students' comprehensive ability to solve practical 
problems. 

2.2. Teaching (Construction / Reform) Ideas 

The main idea of this course construction project is to strengthen the training of students' 
practical ability of data analysis, pay attention to the transformation from students' learning to 
practice, and pay attention to the teaching process of "theory teaching is integrated into 
practice, practice runs through the whole teaching process". To increase the reform of teaching 
content based on project practice (the solution process of data analysis questions of 
mathematical modeling contest); to implement the teaching means of real-time dynamic code 
operation demonstration in offline teaching; to increase students' Online Autonomous Learning; 
to adopt discussion, participation and hybrid learning and other learning and teaching methods 
supported by information technology in teaching. 

3. Characteristics and Innovation 

3.1. The Characteristics of the Project 

The teaching process of data analysis is dominated by project practice (mathematical modeling 
competition). The teaching content is combined with the needs of the current era, close to the 
reality of engineering and life, and is quite open, which has a lot of innovation space for students. 
The introduction of it as a teaching content can greatly mobilize the enthusiasm of students' 
independent learning, and cultivate students' comprehensive ability, especially the 
improvement of practical ability. 

3.2. The Innovation of the Project 

According to the actual situation of students in our school (mathematics knowledge, Python 
and professional knowledge), compile data analysis (Python) handout, project practical 
experiment on computer and sort out the students' mathematical modeling case homework (as 
teaching feedback).  

3.2.1. The Innovations in Training Methods 

In addition to the online course teaching of teachers, MOOC is added for basic learning. Online 
content includes professional courses (such as play with Python data, multivariate statistical 
analysis, data modeling, scientific calculation), software (Python), offline guidance through 
independent experimental courses or public elective courses, and school education. 

3.2.2. The Innovation in the Training Content 

Teachers abandon the conventional explanation of large and comprehensive basic knowledge 
and replace it with comprehensive case study suitable for media students. Teaching is student-
centered. In the ways of learning and teaching, such as discussion, participation and mixed 
learning, it inspires students to find problems, put forward problems and find their own 
shortcomings in case study, and solve problems through teachers' teaching, online self-study 
and existing resources. 
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4. The Practical Plan of Teaching Method Reform 

The reform goal of this project is to solve the biggest problem in the current data analysis course: 
to realize the transformation from learning to practice in students' data analysis learning. 
Teachers use mathematical modeling competition cases to build data analysis training content 
suitable for the development of the times. Students carry out effective practice, enhance 
students' comprehensive ability, and adapt to the needs of the college to cultivate outstanding 
engineering talents. 

4.1. The Specific Reform Contents and Methods 

Giving relevant public elective courses in each semester, in the form of offline teaching and 
computer practice, online interactive teaching, online MOOC learning and offline centralized 
discussion. The content can be python, Mathematical modeling, or even mathematical 
knowledge, aims to increase the knowledge reserve of students' data analysis, and attract high-
quality students to participate in such projects and competitions as mathematical modeling, 
National College Students' innovation and entrepreneurship training program, and China 
University Students' service outsourcing innovation and entrepreneurship competition. 

The content of the National College Students' mathematical modeling competition is introduced 
into the teaching as the project practical content of the course. Students are required to use 
Python to process data and complete the report in the form of competition paper. 

Compile the training handout of data analysis (using Python) that conforms to the knowledge 
structure of the students in our school. It mainly focuses on the cases of mathematical modeling 
competition, supplemented by mathematical knowledge, and focuses on practice and practice. 

4.2. Specific Implementation Steps 

Teachers offer Python or other forms of data analysis public elective courses and independent 
experimental courses (mathematical modeling), or even introduce online courses, videos and 
other forms in the form of interest groups to attract students to participate in the learning of 
data analysis courses; encourage students to learn courses (such as mathematics, Python and 
professional courses) from MOOC of China University, and take A certain reward will be given 
for the certificate of completion to increase the knowledge reserve of students' data analysis.  

Prepare training handouts that meet the characteristics of our school. The specific 
implementation scheme includes, Select appropriate data analysis modeling cases (including 
mathematical knowledge, mainly application). Choose the right data case (based on python, 
mainly software operation) and Preparation of handout. 

4.3. The Specific Method for Students 

To participate in the course construction is to summarize the new knowledge learned in the 
actual combat after they complete the project. To report, teachers and students work together 
to sort out the cases for the next teaching reference. This work focuses on the cultivation of 
students' comprehensive ability and the awareness of teamwork. 

5. Expected Results and Effects of the Project 

5.1. Expected Results of the Project 

The expected results of this project are the big data processing project of Python and data 
processing. 

Data cases (small cases, based on python, mainly software operation. Modeling cases (large 
cases, including mathematical knowledge, Python and professional knowledge, mainly 
application.  Among them, the modeling case needs teachers to sort out the excellent papers of 
data analysis in 2018-2020 National College Students' mathematical modeling competition, 
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find out the content suitable for teaching, and then complete it together with students in 
teaching practice, as well as some writing skills. 

6. Project Application and Promotion Effect 

The project will benefit the students who participate in mathematical modeling competition, 
China University Student Service Outsourcing innovation and entrepreneurship competition, 
national university student innovation and entrepreneurship training plan and other 
competitions and projects which can use Python for big data processing, and the number of 
direct beneficiaries is 100 per semester. 

Acknowledgements 

The Educational reform project  of Communication University of Zhejiang: Research on data 
analysis (Python) and mathematical modeling Case Teaching. 

References 

[1] Glazer N . Student perceptions of learning data-creation and data-analysis skills in an introductory 

college-level chemistry course[J]. Chemistry Education Research and Practice, 2015, 16. 

[2] Huang L , Wu Z . An Educational Data Analysis Framework and Course Profiling Techniques Based 

on Moodle's Log[C]// 2018 Seventh International Conference of Educational Innovation through 

Technology (EITT). IEEE, 2019. 

[3] Hongwei C , Xiaomin C , Center I . Comparative analysis of MOOC and traditional teaching:Taking 

"Data Analysis and Statistical Inference" course as an example[J]. china medical education 

technology, 2016. 


