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Abstract. "Mechatronics System Design" is a mechanical professional course 
involving many disciplines with high comprehensive degree and strong practi-
cality. The traditional teaching method mainly uses the lecture-based, the exam-
ination method is old, the practical teaching is not strong, the effect is unsatis-
factory. In order to improve the teaching quality and cultivate students' ability 
of innovative design and comprehensive application of knowledge to solve 
practical problems, the teaching reform mainly focuses on teaching methods, 
process control and assessment methods, and fully integrates discipline compe-
tition with course teaching, and has received good teaching effects 

Keywords: Mechatronics, teaching reform, discipline competition 

1
 

Introduction 
The course "Mechatronics System Design" is a compulsory course for the major of 
mechatronics engineering, mechanical design and manufacturing and automation of 
the school where the author works. The teaching goal of the course is to enable stu-
dents to master mechanical design, sensor, SCM principle and application, hydraulic 
pressure technology, PLC and embedded system, stepper and servo motor, frequency 
conversion control and other technologies, and to train students to have the ability of 
mechatronics system design and physical production and debugging. Effectively im-
prove students' hands-on ability, effective communication and teamwork ability and 
vocational skills and professional quality for the post; To be competent for the voca-
tional needs of mechatronics technical post group, to confirm, analyze and solve en-
gineering problems in the field of mechanical engineering, and to have excellent pro-
fessional quality and outstanding post innovation ability to lay a good foundation. 

This course is comprehensive and practical, involving mechanical, electronic, 
computer, control knowledge[1-2] of many disciplines, for the teaching has brought a 
certain difficulty. Since the two majors offering this course are IEET Engineering 
education certification [3]majors, this course is defined as the "cap[4-5]point course" 
with the opportunity of professional construction. "Capstone course", also known as 
CAPstone course, is an important compulsory course required by the international 
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engineering education professional certification standards, and has been widely val-
ued by the international engineering education circle. Capstone course is aimed at 
senior college students, the implementation process needs the participation of teachers 
on campus or teachers in enterprises, students apply the professional curriculum 
knowledge to solve complex and integrated engineering design and manufacturing 
problems, is the last course of undergraduate course teaching. Through Capstone 
course teaching, students can be better guided to study and finish, and the teaching 
effect can be promoted. Guided by the three concepts [6-8]of "student-centered, results-
oriented and continuous improvement" of international engineering education certifi-
cation, and combined with the characteristics of mechanical majors, this paper carries 
out a series of course teaching reforms such [9-10]as assessment mode reform, teaching 
content reconstruction and teaching method change to cultivate students' engineering 
practice ability and knowledge application ability. The teaching reform of this course 
adopts the teaching method of "learning as the center and teaching as the leading". 
Teachers should do a good job in the construction of teaching resources, the construc-
tion of teaching platform and the control of teaching process; Students work as a team 
in project learning, which is mainly open learning. Finally produce a series of teach-
ing results. This process can be continuously improved to continuously improve the 
quality of teaching. 

2 The main problems in traditional teaching 

The original total class time of this course is 56 hours, opened in the first semester of 
the senior year, mainly taught by teachers, the use of examination papers for assess-
ment, this teaching mode is outdated, not only make students can not raise interest in 
learning, but also can not achieve the due learning effect. In order to truly grasp the 
students' learning situation, the author conducted a questionnaire survey on the stu-
dents, teachers and teaching supervisors who took the course in the past three years, 
and collected 300 questionnaires in total. According to the results of the question-
naire, the participants of the course believe that there are the following problems in 
this course: 

"Mechatronics System Design" has been opened four times in my school. The orig-
inal total class time of this course is 56 hours, which is opened in the first semester of 
the senior year, mainly lectured by teachers. The composition of traditional mecha-
tronics system design course is shown in Fig 1. 

This course adopts examination paper for assessment. This teaching mode is out-
dated, which not only discourages students' interest in learning, but also fails to 
achieve the due learning effect. In order to truly grasp the students' learning situation, 
the author conducted a questionnaire survey on the students, teachers and teaching 
supervisors who took the course in the past three years, and collected 300 question-
naires in total. According to the results of the questionnaire, the participants of the 
course believe that there are the following problems in this course: 
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Fig. 1. Traditional mechatronics system design course composition 

(1) The course knowledge is too comprehensive and closely related to the previous 
courses, so many students cannot connect the knowledge points in learning, which 
affects the learning effect and fails to stimulate students' learning interest. 

(2) The course is highly practical, and the traditional course teaching cannot meet 
the learning objectives of improving the integration of mechanical and electrical 
courses, and the practice platform of the school is also difficult to meet the needs of 
personalized teaching. 

(3) Outdated assessment methods, single examination methods, ignoring process 
evaluation, so that the evaluation results can not objectively reflect the learning situa-
tion of students. 

(4) The content of the textbook is broad, and the content of each chapter is relative-
ly independent. Some contents have been learned by students in related courses, such 
as single-chip microcomputer, sensor, etc., and repeated learning causes students to 
hate learning. 

(5) The teaching mode is single and lecture-oriented. The teaching process of this 
course mainly focuses on classroom theory teaching, and the knowledge points are 
very scattered, which is difficult for students to master and apply what they have 
learned. 

3 Content of teaching reform 

Based on the survey results of teachers and students related to the curriculum, and 
adhering to the concept of engineering education certification, this paper proposes to 
"improve students' professional skills and enhance students' employment competi-
tiveness" as the goal, and "promote the integration of competition and education, 
school-enterprise cooperation, strengthen the cultivation of practical skills, and im-
prove traditional teaching methods" as the means to cultivate strong practical ability, 
innovative consciousness and practical ability. Have excellent professional skills, can 
solve the practical problems in industrial production of engineering talents, suitable 
for colleges and universities "Mechatronics system design" course teaching reform of 
new measures, including the following content. 

The reform of teaching methods. The teaching of this course is no longer limited to 
traditional classroom teaching. First, the teaching location is flexible. 
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(1)According to the teaching needs, the classroom can be set up in the laboratory, 
the production line of enterprises, etc. Second, the teaching time is decentralized, the 
56 lessons of this course are completed in two semesters, most of the teaching content 
of this course does not take centralized teaching, teaching in groups, teachers accord-
ing to the completion of tasks. To carry out teaching activities flexibly; Third, set up a 
curriculum team. This course is taught by a teacher who has the knowledge back-
ground of mechanical design, mechanical manufacturing and control system design. 
The teaching is completed by modules. At present, there are 16 teachers in the course 
team. During the course, students communicate with teachers regularly until they 
complete the teaching tasks. 

(2) Reform of teaching content. This course breaks the traditional teaching method 
with textbooks as the core content. First, a series of discipline competitions such as 
mechanical innovation competition and robot artificial intelligence competition were 
introduced into the course teaching, which greatly stimulated students' interest in 
learning. Through the discipline competition "promoting learning by competition", 
students' enthusiasm and participation are fully mobilized, and passive learning is 
transformed into active learning; Through the discipline competition "promoting 
teaching by competition", teachers can collect previous competition cases or award-
winning cases in the teaching process of professional courses, build a teaching case 
database, and carry out targeted case teaching on this platform. Students' participation 
results can reflect the rationality of the teaching plan and teaching content. Teachers 
can analyze students' problems in the competition, find out the problems in teaching 
and learning in time, and then adopt more targeted reform strategies. The second is to 
integrate enterprise production cases into teaching to improve students' social adapta-
bility. The course team and Guangzhou Yuefin Communication Technology Co., 
LTD jointly built the course teaching resources. After three years of construction, this 
course has formed a question bank from the competition topic selection and enterprise 
production practice cases. 

(3) Reform of assessment mode. Students can be a group of 3-5 people, from the 
mechatronics system design course topic list to choose a topic, complete the design 
requirements of the topic. Test the students' mechatronics system design ability and 
problem-solving ability using the knowledge learned, including mechanical design 
and software design, including research and analysis, group division of labor, sche-
matic design, implementation, debugging, document writing, report defense and other 
links. In the implementation process of the project, it is necessary to submit the pro-
posal report, research report, mechanical design drawings, circuit schematics, pro-
gram source code, system object or object model, defense PPT and other materials. 

The student's final score is composed of the usual score and the final score. Course 
assessment focuses on process evaluation. Normal grades include attendance, class 
performance and homework; The final scores are mainly the scores of mechanical and 
electrical product design and production process: including the quality of physical 
works, written reports and defense course assessment. This course aims at the talent 
training plan and cultivates students with 7 core abilities such as professional skills 
and teamwork spirit. The specific assessment is shown in Table 1. 
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Table 1. Course assessment score table 

Grade Categories Project Percentage 

Usual grades (40%) 
Attendance 30% 

Classroom performance 30% 
Homework 30% 

Final grade (60%) 

Proposal report 10% 
Closing report 30% 

Thesis proposal 10% 
Closing answer 10% 
Physical work 40% 

4 Teaching reform results 

After three years of teaching reform and practice, the research group has continuously 
explored the objective laws of curriculum teaching and scientific teaching methods, 
and fully mobilized students' enthusiasm and participation in learning. This course has 
achieved the following results: First, it has met the requirements of IEET certification 
cap-course. This course is the "top course" for Mechanical and Electronic Engineer-
ing, Mechanical Design and Manufacturing and Automation majors. The development 
of "top course" is an important index of IEET certification. This major has passed 
IEET engineering certification; Second, it promotes the development of discipline 
competition. Relying on the learning of this course and the guidance of the production 
of objects, a stepped discipline competition training system for mechanical majors has 
been built. That is, "old bring new" mode. Senior students who are members of the 
winning team or have competition experience will be the first echelon, sophomores 
with solid professional basic knowledge will be the second echelon, and freshmen 
with strong learning ability will be the third echelon. Give full play to the role of sen-
ior students and the advantages of gradient combination to achieve the "sustainable 
development" of the competition team, and form a discipline competition training 
system that starts from the first year, accumulates in the second year, and breaks 
through in the third year; The third is to improve the quality of graduation design. 
This course is a comprehensive course, students' course learning mode and achieve-
ment form are similar to graduation design. Through this course, students can master 
the relevant requirements of graduation design in advance; Fourthly, it improves the 
employment quality of students. Through the comprehensive design of mechanical 
and electrical products, the practical skills of students have been greatly improved and 
the quality of employment has been improved. At present, the employment rate of this 
major has reached 98%, and the employment salary has increased by 10% over the 
previous year. 

5 Conclusions 

In this paper, the traditional curriculum is reformed to the traditional teaching method. 
The first is to change the teaching mode, adopt group teaching, give full play to the 
advantages of team teaching; The second is to change the assessment method, the 
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results-oriented process assessment mode improves students' practical ability and 
innovation ability, and increases students' interest in professional knowledge; The 
third is to reconstruct the teaching content to realize the trinity training mode of "en-
terprise - university - student". By solving practical problems, it changes the current 
situation that college students' knowledge is "complete but not specialized", which 
leads to difficult employment, improves their professional skills and engineering abil-
ity, and increases their employment opportunities. 

Fund  

Teaching Achievement Cultivation Project of Guangdong University of Science and 
Technology: Construction and implementation of mechanical and electrical engineer-
ing curriculum system with core skills training as the main line. 

(GKZLGC2022230). 

References 

1. NAGEL J K, HOLLAND S K. Design integration into circuits and mechatronics cours-
es[C]. Proceedings of the ASME Design Engineering Technical Conference, 2015. 

2. Zhang Jianmin. Mechatronics System Design [M]. Beijing: Higher Education 
Press,2014:3-23. 

3. SONG Caiping, Lin Jiangyong, Jiang Biao. International Professional Education Certifica-
tion and Strategic Choice of colleges and universities [J]. Shanghai Education Evaluation 
Research,2014(4):20-23. 

4. Liu Yanqiong, Wu Yi. Research on Promoting New Engineering Construction in Local 
Universities with Capstone Curriculum Construction as the starting point [J]. Journal of 
Taiyuan City Polytechnic.2018, (11) : 146-148. 

5. Zhang Xueliang, Wang Runxiao, Yang Yong. Evaluation and Enlightenment of capstone 
curriculum in American universities [J]. Chinese University Education, 2017, (5) : 93-96. 

6. R. K. Patel, V. K. Giri. Feature selection and classification of mechanical fault of an induc-
tion motor using random forest classifier. Perspectives in Science, 2016, 8: 334-337. 

7. R. Fezai, K. Dhibi, M. Mansouri, M. Trabelsi. Effective random forest-based fault detec-
tion and diagnosis for wind energy conversion systems. IEEE Sensors Journal, 2020, 
21(5): 6914-6921 

8. ZHU Hairong. Teaching Reform of "Fluid Machinery" Course Based on Professional Cer-
tification of Engineering Education [J]. Internal Combustion Engine and Accessories, 2020 
(18) : 239-242 

9. LIU Bao, Ren Tao, LI Zhenggang. Reform and Construction of Automation Specialty with 
National Characteristics for Professional Certification of Engineering Education [J]. High-
er Engineering Education Research, 2016 (2) : 48-52.  

10. LIU Ding, Ji Ruirui, Li Shaoyuan, et al. Analysis and Reflection on the Implementation of 
"Excellent Engineer Education and Training Plan" for Automation majors [J]. Research of 
Higher Engineering Education, 2020 (2) : 76-80. 

156             B. Jiang and L. Tang



Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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