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Abstract

As an important compulsory basic course for relevant majors in universities,
public mathematics is an important part of the course system in the talent
training program of local application-oriented universities. From the pers-
pective of the construction of local application-oriented high-level universi-
ties, this paper takes Sichuan University of Arts and Science as an example,
investigates and analyzes the current conditions of the course of public ma-
thematics, and gives a reasonable optimization scheme of the course system
of public mathematics combined with optimization ideas and improvement
direction.

Subject Areas

Mathematics

Keywords

Applied University, Public Mathematics, Course System, Setting,
Optimization

1. Introduction

In the new stage of the construction of local application-oriented high-level uni-
versities, there are new requirements for the setting and optimization of the

course system of public mathematics. As a professional basic course in under-

DOI: 10.4236/0alib.1107198 Feb. 8, 2021

1 Open Access Library Journal


https://doi.org/10.4236/oalib.1107198
http://www.oalib.com/journal
https://doi.org/10.4236/oalib.1107198
http://creativecommons.org/licenses/by/4.0/

R. Hu

graduate universities, the series of courses of public mathematics is a compul-
sory course for students who major in economic management and science and
engineering. The offering of these courses can help to develop students’ logical
thinking ability, improve their innovation ability, and lay a solid foundation for
the study of subsequent professional courses. At present, many local colleges and
universities are in a new stage of the transformation to application-oriented
universities. How to develop the course offering system of public mathematics
suitable for the development of the new conditions under the premise of great
differences in the foundation of students and different demands for public ma-
thematics knowledge of the cultivation of professional talents is a problem ur-
gently to be solved. For the setting of the course system, teaching content,
teaching methods and other issues of public mathematics, many scholars at
home and abroad have done research, made reforms [1]-[8] and achieved cer-
tain results, but no existing method can be applicable to the actual conditions of
our university. Therefore, this paper will analyze and study the current condi-
tions of the setting of the course system of public mathematics according to the
specific conditions of our university and develop a more reasonable and opti-

mized course offering program.

2. Investigation and Analysis on the Current Conditions
of the Course Offering of Public Mathematics in Our
University

2.1. Current Conditions of Course Offering

The course of public mathematics mainly includes Advanced Mathematics, Li-
near Algebra, and Probability Theory and Mathematical Statistics. At present, 8
Level-2 schools and 27 majors offer these courses, including the School of Ma-
thematics, School of Ecotourism, School of Architectural Engineering, School of
Politics and Law, School of Financial and Economic Management, School of
Teacher Education, School of Chemistry and Chemical Engineering, School of
Intelligent Manufacturing, and School of Health Care. According to the 2016
edition of talent cultivation plan, the current conditions of course offering of
each school and major is shown in Table 1.

As can be seen from Table 1, in the university 8 schools and 27 majors offer
Advanced Mathematics, 5 schools and 20 majors offer Linear Algebra, and 5
schools and 15 majors offer Probability Theory and Mathematical Statistics. By
course, the conditions of the course offering of each major are shown in Table 2.

As can be seen from Table 2, the three courses of Advanced Mathematics, Li-
near Algebra, and Probability Theory and Mathematical Statistics are different in
different schools and majors.

From the above survey information, it can be seen that the current conditions
of the course offering of public mathematics in our university are relatively
complex. Many schools and majors offer the course, the numbers of class hours

are different and the semesters of the course offering are inconsistent.
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Table 1. Conditions of the course offering of public mathematics (by school and major).

Semester and class hours per week

School Major Course name
1 2 3 4
Chemistry and Chemistry, Chemi'cal Engin.eering and Advanced Mathematics 4 4
. Technology, Applied Chemistry,
Chemical Pharmaceutical Engineering, and Water
u , .
Engineering ) ' & & Linear Algebra 2
Quality Science and Technology
Advanced Mathematics 4 4
Mechanical and Electronic Engineering, )
Electronic Science and Technology, and Linear Algebra 2
Mechanical Engineering Probability Theory and Mathematical 5
Intelligent Statistics
Manufacturing Advanced Mathematics 4 4
Computer Science and Technology, )
Digital Media Technology, Physics, and Linear Algebra 3
Internet of Things Engineering Probability Theory and Mathematical 3
Statistics
Advanced Mathematics 4 4
Auditing and Financial Management Linear Algebra 3
Probability Theory and Mathematical
Financial and . 3
Statistics
Economic
Management Advanced Mathematics (Calculus) 4
Human Resource Management and Advanced Mathematics (Linear Algebra) 2
Logistics Management . .
Probability Theory and Mathematical )
Statistics
Advanced Mathematics 4
Health Care Property Management and Health Linear Algebra 2
Industry Service and Management - .
Probability Theory and Mathematical )
Statistics
Primary Education (undergraduate) Advanced Mathematics 3 3
Primary Education (junior college) Advanced Mathematics 3 3
Teacher
Education Advanced Mathematics 3
Applied Psychology Probability Theory and Mathematical 3
Statistics
Advanced Mathematics 4 4
Engineering Cost Linear Algebra 3
Probability Theory and Mathematical 3
Statistics
Architectural
rc' ftec 'ura Advanced Mathematics 4 4
Engineering
Civil Engineering Linear Algebra 2
Probability Theory and Mathematical 5
Statistics
Engineering Management Advanced Mathematics 4
Hotel Management Advanced Mathematics 2 2
Ecotourism
Urban and Rural Planning Advanced Mathematics 2
Politics and Law Administration Advanced Mathematics 3 3
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Table 2. Conditions of the course offering of public mathematics (by course).

Course name School Class hours
Chemistry and Chemical Industry, Intelligent Manufacturing and Architectural Engineering 4+4
Financial and Economic Management and Health Care Industry 4 +4/4
Advanced Mathematics
Teacher Education 3+3/3
Politics and Law and Ecotourism 3+3/2+2/2
Chemistry and Chemical Industry, Intelligent Manufacturing and Architectural Engineering 2/3
Linear Algebra
Financial and Economic Management and Health Care Industry 3/2
Probability Theory and Teacher Education, Intelligent Manufacturing and Architectural Engineering 3/2
Mathematical Statistics Financial and Economic Management and Health Care Industry 3/2

2.2. Main Problems Encountered in the Current Stage

In order to further understand the teaching and learning of the course of public
mathematics, the Teaching and Research Office of Public Mathematics of the
School of Mathematics repeatedly made the in-depth research on each school
offering the course, and organized the forum of commissaries in charge of stu-
dies and student representatives to fully understand the teaching information
about the course of public mathematics. Combined with the course offering of
each major in the 2016 edition of the talent cultivation plan, the main problems
existing in the current course offering of public mathematics and the teaching
process are summarized as follows:

First, the setting of class hours is not standardized and reasonable enough. On
the one hand, the semesters of the course offering are inconsistent. As a basic
course of different majors, the course of Advanced Mathematics generally
should be offered in two semesters from the first semester of the freshman year.
However, due to the arrangement of other courses, in some majors this course is
offered in the second and third semester or the third and fourth semester. The
courses of Linear Algebra and Probability Theory and Mathematical Statistics
are offered in the second, third and fourth semesters. On the other hand, the
class hours of similar majors in the same subject and the same school are not
consistent, which will affect the teaching arrangement of basic courses when the
major develops into the class enrollment in the future, For example, after the
major is reselected, students of the same major may have different credits.

Second, the number of class hours of some majors is small. If the textbook
compiled by the Mathematics Department of Tongji University is used for the
course of Advanced Mathematics, it will take 128 class hours to complete the ba-
sic teaching content. It can be offered in two semesters with 4 class hours per
week. If the textbook of Economic Mathematics-Calculus compiled by Wu
Chuansheng is used, it will at least need 96 class hours. Only 64 class hours in
some majors such as Property Management and Health Service and Manage-
ment, which cannot meet the basic teaching needs. In addition, due to the rich-
ness of content and the difficulty of the course itself, if the number of class hours
of the course of Probability Theory and Mathematical Statistics is too small, it
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will not be good for the teaching arrangement of teachers and it cannot meet the
subsequent learning needs of students.

Third, different majors have different requirements for teaching content.
Through the investigation and survey, it is found that the requirements for the
teaching content of Public Mathematics have great differences in different majors.
For example, the School of Architectural Engineering, the School of Chemistry
and Chemical Engineering, the School of Intelligent Manufacturing, the School of
Financial and Economic Management and the School of Health Care Industry
have higher requirements for mathematical knowledge. Combined with the needs
of majors and students’ development, these five schools hope to consolidate stu-
dents’ mathematical foundation, promote the subsequent study of professional
courses, and provide guidance for students taking part in the postgraduate en-
trance exams. The School of Chemical Engineering proposes that a lot of know-
ledge of functional calculus is involved in the chemical professional courses, and
teachers are required to strengthen the teaching of derivation and quadrature of
function of one variable and function of several variables and the related know-
ledge of the differential equation of first order. The Major of Logistics Manage-
ment of the School of Financial and Economic Management proposes to streng-
then the teaching of first-order derivative and second-order derivative of func-
tion, differential, extreme value, marginal analysis, break-even analysis and other
contents. For the Majors of Mechanical and Electronic Engineering, Electronic
Science and Technology, Mechanical Engineering and Physics, the School of In-
telligent Manufacturing proposes to increase the breadth of the teaching content
of advanced mathematics, and requires the introduction of triple integral, Gauss
formula, Stokes formula, Fourier series and differential equation. The School of
Ecotourism, the School of Political Science and Law and the School of Teacher
Education do not have high requirements for mathematical knowledge and focus
on the improvement of the mathematical cultural literacy.

3. Optimization Ideas of the Course Setting

3.1. Based on the Transformation and Development of the
University Redevelop the Cultivation Objectives

Local universities have different development orientations, including teach-
ing-oriented university, teaching-and-research-oriented university, applica-
tion-oriented university, etc. As the basic course serving the later learning of
different majors, the course of public mathematics should have different devel-
opment orientations and teaching objectives and contents [1]. In 2016, our uni-
versity was identified as the “Experimental Unit of Overall Transformation and
Development of Colleges and Universities in Sichuan Province”. At present, it is
in a critical period of transformation and development. In order to help the uni-
versity to realize the transformation and development in an all-round way and
build into a “high-level application-oriented university with distinctive characte-
ristics and outstanding advantages” as soon as possible, as a basic compulsory

course of 27 majors in the university such as science, engineering, economics
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and management, the course of public mathematics must be constructed and
optimized. Under the cultivation mode of application-oriented undergraduate
talents, in the construction of the course of public mathematics, we should
change the phenomenon of paying too much attention to the knowledge system
and neglecting the combination of the development orientation of the course
and university and students’ development needs, rely on the science and tech-
nology of the discipline and industry as the main standard, focus on the combi-
nation of theory and practice, reconstruct the teaching objectives from the as-
pects of knowledge and skills, thinking ability and application ability, and de-
velop the mathematical literacy required by application-oriented undergraduate

talents for students [3].

3.2. Integrate the Class Hours Combined with the Professional
Cultivation Needs

According to the relevant guidance documents issued by the university man-
agement department and the university, combined with their own professional
cultivation requirements, each major should make a talent cultivation plan and
arrange the teaching hours of each course. In the setting of the course of public
mathematics, there are some phenomena such as insufficient teaching hours,
inconsistent class hours of similar majors and inconsistent semesters. If the
number of class hours is too small, to complete the teaching task, teachers are
likely to provide cramming education, lack the interaction with students and fail
to leave any thinking space for students, so that they cannot achieve the objective
of developing the mathematical thinking of students. If the semesters and class
hours of similar majors are not consistent, it will hinder the course offering after
the development into enrollment by discipline in the later stage. Therefore, in
the optimization of the course system of public mathematics, we should combine
with the professional cultivation needs, integrate the teaching hours by category,
appropriately increase the class hours of courses with few class hours, standard-

ize the semester of course offering, and unify the course offering by category.

3.3. Innovate the Teaching Methods Based on the Effective
Teaching Concept

Based on the reasonable setting of the course system, teachers should innovate
the teaching methods based on the effective teaching ideas. Teachers of the
course of mathematics generally use the traditional teaching mode in the teach-
ing process, pay attention to the explanation of mathematical knowledge and
ignore the formation of mathematical thinking and mathematical application
ability of students, which obviously should be changed [4]. First, teachers should
change the traditional teaching concept, define the mathematical thought of the
course of mathematics in the professional course system, and pay attention to
the development of mathematical thinking methods and mathematical applica-
tion ability; second, they should pay attention to the guidance and improvement

of interest in mathematics learning of students, and can establish the relation-
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ship between mathematics knowledge and major with the idea of mathematical
modeling, attract students’ attention with the help of mathematical history and
mathematical stories, and make the mathematics learning more interesting; and
finally, in the era of the rapid development of network information technology,
they can innovate the teaching methods with the modern educational technolo-
gy, such as implementing the teaching of “flipped classroom” with the online
teaching platform or enriching the traditional classroom teaching with the com-
bination of online and offline teaching methods, which can help with the opti-

mization and implementation of the course system of public mathematics.

4. Optimization Scheme of the Setting of the Course of Public
Mathematics

Based on the research and analysis of the current conditions of the course setting
of public mathematics in our university (Table 3), combined with the existing
problems and the improvement direction, the course offering scheme of public
mathematics plan is optimized as follows.

i) Unit offering the course: the School of Mathematics.

ii) Course category: professional basic course or professional core course.

iii) Course name: Advanced Mathematics, Linear Algebra and Probability
Theory and Mathematical Statistics.

iv) Schools offering the course and suggestions on the classification.

Class A (science and engineering): the School of Intelligent Manufacturing,
the School Chemistry and Chemical Engineering and the School of Architectural
Engineering.

Class B (economics and management): the School of Financial and Economic
Management.

Class C (teacher education): the School of Teacher Education.

Class D (liberal art): the School of the Health Care Industry and the School of
Ecotourism.

Note: The schools choose to offer the course in some or all of the majors ac-
cording to needs of the major.

v) Time of the course offering, class hours and credits.

1. Advanced Mathematics

A. Class B: the first semester, 4 credits and 64 class hours; the second seme-
ster, 4 credits, and 64 class hours. 128 class hours in total.

Class C: the first semester, 3 credits and 48 class hours; the second semester, 3
credits and 48 class hours. 96 class hours in total.

Class D: the first semester, 2 credits and 32 class hours; the second semester, 2
credits and 32 class hours. 64 class hours in total.

2. Linear Algebra

The third semester, 3 credits (or 2 credits) and 48 class hours (32 class hours).

3. Probability Theory and Mathematical Statistics

The fourth semester, 3 credits (or 2 credits) and 48 class hours (32 class
hours).
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Table 3. List of courses offered.

Teaching Credits/Class hours Semester and class hours per week
Course name
category Credits  Class hours 1 2 3 4
Class A and B 8 128 4 4
Advanced Mathematics Class C 6 96 3 3
Class D 4 64 2 2
Linear Algebra 3/2 48/32 3/2
Probability Theory and Mathematical Statistics 3/2 48/32 3/2

Note: 1. The majors should choose to offer three, two or one course according
to needs of the major.

2. For Linear Algebra and Probability Theory and Mathematical Statistics, we
should choose to set 3 credits or 2 credits according to the needs. It is suggested
that the credits of different majors under the same discipline should be consis-
tent.

vi) Management and assessment methods.

In order to fully implement the principle of “classified guidance and individu-
alized teaching” in teaching, meet the actual needs of individualized teaching
and achieve the cultivation objectives of different majors, the classified and uni-
fied management is implemented for the course of public mathematics in the
whole university. For the same category, the textbook, teaching program, ex-
amination program, teaching progress, test questions and examination time
should be the same.

The assessment method consists of the assessment at ordinary times and the
final examination. The usual performance accounts for 30% and the final ex-
amination result accounts for 70%. At present, the final examination is still in
the form of written closed-book examination, and it will gradually change to

computer examination when the conditions permit.

5. Conclusions

The paper is supported by two funds (see the end of the article). It is the main
result of the project: Course Setting and Optimization of Public Mathematics in
the Sichuan University of Arts and Science. On the other hand, it is also some
achievements of curriculum reform of Advanced Mathematics, which is the
Demonstration Course Project of “Ideological and Political Theories Teaching in
All Courses”.

There is still a lot of work to do in the teaching reform of the course of public
mathematics. We still need to continuously make efforts and move forward. As
the follow-up practical work of this paper, we will take the making of the 2020
edition of the talent cultivation plan of the university as an opportunity, and
help with the reasonable making of the new edition of the talent cultivation plan
of different majors based on the optimization plan of the course setting of public
mathematics. Under the guidance of the talent cultivation plan, according to
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different needs of students of different majors, we will further optimize the
teaching content, teaching methods, assessment methods and other problems of
the course of public mathematics, lay a mathematical foundation for the cultiva-
tion of talents of different majors, and contribute the mathematical strength to
achieve the objective of a high-level application-oriented university as soon as

possible.
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