
World Scientific Research Journal                                                      Volume 6 Issue 8, 2020 

ISSN: 2472-3703                                                       DOI: 10.6911/WSRJ.202008_6(8).0007 

58 

Research on Teaching Reform of Configuration Control 
Technology Course Based on OBE-CDIO Teaching Concept 

Lingjiao Dong1, a 

1Department of Electric and Electronic, Wenzhou Polytechnic, Wenzhou, China. 

a77643069@qq.com 

Abstract 

Aiming at the teaching characteristics and existing problems of current configuration 
control technology courses in higher vocational colleges, based on the concept of OBE-
CDIO, reforms are made in the setting of course target achievements, optimization of 
teaching content, implementation strategy selection and assessment. First, set the 
course achievement goals according to the OBE concept, then draw on the CDIO 
engineering education concept, take the enterprise’s real industrial control system 
design project as the carrier, complete the project design and implementation of the 
course teaching content, and finally fully mobilize with the multiple evaluation methods 
of CDIO and OBE Students' enthusiasm for learning constantly improves students' ability 
to apply knowledge and practice in engineering. 
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1. INTRODUCTION 

With the rapid development of computer information technology and network technology, as 
well as the rapid improvement of industrial automation level, configuration control technology, 
as an extremely important part of automation technology, is developing rapidly. In recent years, 
new configuration technology and new product layers are emerging. Configuration, touch 
screen and PLC have occupied a very important position in the industrial production, especially 
in the process industrial control, intelligent instruments, configuration control software, PLC 
controller and fieldbus are the core technologies. Therefore, with the rapid development of 
configuration control technology, the demand for configuration technology application talents 
is increasing year by year, and the demand for configuration technology application talents is 
also increasing. 

At present, many engineering colleges and universities have included configuration control 
technology in their professional courses, but this course covers a wide range of knowledge and 
strong practicality. In addition, due to the limitation of class hours, there are certain difficulties 
in teaching and learning. The reform of its teaching model is particularly important. In recent 
years, many universities have conducted research on the teaching of configuration control 
technology courses, and have achieved certain results [1] [2]. However, there are still practical 
problems such as the teaching content and post knowledge, skill quality requirements are not 
matched seamlessly, the modularization degree of teaching project design is not high, and the 
teaching evaluation system is not perfect, which need to be solved urgently. In order to solve the 
problems encountered in the teaching of configuration control technology, we try to use the 
concept of achievement oriented and engineering education to reform the course in the aspects 
of learning achievement setting, curriculum evaluation and improvement. 
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2. INTEGRATION OF OBE AND CDIO TEACHING CONCEPTS 

OBE (Outcome Based Education) is an educational concept that is oriented to students' 
learning outcomes. The focus of its learning outcomes is not on the students’ academic credits, 
but on the students’ abilities after the end of the learning process, based on what the students 
can do after completing the study as a measure, reflecting the students’ use of knowledge to 
solve practical problems after learning cognitive ability. CDIO (Conceive Design Implement 
Operate) is a concentrated generalization and abstract expression of "learning by doing" and 
"project-based education and learning". It takes the life cycle of engineering project from 
research and development to operation as the carrier, and enables students to learn engineering 
in an active, practical and organic way. 

In the OBE education mode, educators must have a clear idea of the ability and level that 
students should achieve when they graduate, and then seek to design appropriate teaching 
concepts and methods to ensure that students can achieve these expected goals without any 
restrictions on teaching concepts and methods, as long as the teaching methods that help to 
achieve learning results can be adopted. CDIO Engineering education mode is influenced by the 
OBE thought which is oriented by learning results in the process of its generation and 
development. This mode is based on the ability index represented by CDIO ability outline to 
drive the design of curriculum content teaching methods, etc. all the education measures are to 
cultivate CDIO Ability, in fact, the ability index of CDIO can be understood as the expected 
learning result of students' output under the OBE education mode. It can be seen that both OBE 
and CDIO are integrated in form and spirit, which is conducive to teachers' individualized 
teaching, fully stimulating students' learning enthusiasm and potential, can help students to 
carry out personalized learning and form the best learning results, so as to achieve the expected 
teaching objectives. 

3. EXPLORATION OF OBE-CDIO INTEGRATED TEACHING REFORM 

3.1. Setting of the Objective Results of OBE Course 

After preliminary investigation, the corresponding positions of configuration control 
technology course are automatic control system operation and maintenance personnel, 
automatic control system monitoring screen developer, industrial control system integration 
engineer, etc. Professional leaders, course teachers, and industry experts will re-analyze the 
knowledge points and skill points of the corresponding positions of the course, combine the 
training goals of the motor and electrical technology professional group (production 
intelligence direction), formulate course teaching goals, and construct the index table of 
curriculum refinement matrix (Table 2). The knowledge points and skill points of the course 
are decomposed into the assessable index system, and the achievement goal of the course is set. 

3.2. Design and Implementation of Teaching Content 

Configuration control technology is a practical and theoretical course. In the previous 
teaching, theory teaching and practice are completely separated, which is not conducive to the 
realization of expected results. CDIO Engineering education concept advocates taking the 
project task as the carrier, cultivating the comprehensive ability of students in the way of team 
cooperation, and paying attention to the coordinated development of knowledge transfer, 
quality improvement and ability cultivation. Therefore, we should closely follow the ability 
achievement goal of the course (Table 2), and draw lessons from the CDIO engineering 
education concept to design the course content. Taking the real industrial control system design 
project of the enterprise as the carrier, and according to the integrated teachingmethod under 
the concept of CDIO, the project-based design of curriculum teaching content is completed. The 
requirements of expected learning results are transformed into specific learning tasks and 
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integrated into a series of real enterprise projects. This course has designed three projects: " 
design of water level monitoring system ", " design of manipulator monitoring system " and " 
design of electric gate monitoring system ". Each project adopts a "modular" design, that is, 
multiple modules are set up within each project, but each project is an independent and 
complete work process (Table 2). The knowledge points and ability points of the three projects 
are related to each other, but the degree of difficulty ranges from simple to complex. In the 
process of teaching, the four links of project implementation "conceive, design, implement and 
operate" are taken as the main line of teaching (Figure 1), while the teaching organization 
mainly focuses on group collaborative learning, effectively overcoming the contradiction 
between theory and practice. By completing gradually complex tasks, students not only 
strengthen their professional ability, but also enhance their social abilities such as teamwork 
and communication, and improve their abilities of analysis, information acquisition and 
problem-solving strategies. 

 

Table 1. Detailed index matrix of configuration control technology 

Core competence Curriculum refinement indicators 

Professional vocational 
ability 

Index point 1-1: Ability to operate configuration software 

Index point 1-2: Ability to design simple monitoring 
interface 

…… 

Autonomous learning 
ability 

Index point 2-1: Ability to consult relevant technical 
information 

Index point 2-2: Ability to summarize and reflect on 
learning methods 

…… 

Communication and 
collaboration skills 

Index point 3-1: Ability to communicate and collaborate 
effectively; 

Index point 3-2: Possess good language and writing skills; 

…… 

Problem solving ability 

Index point 4-1: Ability to discover the actual problems of 
electrical equipment; 

Index point 4-2: Ability to think independently 

…… 

Sustainable 
development capacity 

Index point 5-1: Ability to abide by the norms, be loyal to 
the profession, and adapt to the changes of new technologies 

and processes. 

Index point 5-2: Possess practical innovation ability 

…… 
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Table 2. Course items 

Project 1 Design of water level 
monitoring system 

Project 2 Design of 
manipulator monitoring 

system 

Project 3 Design of electric 
gate monitoring system 

Ability training subtask Ability training subtask Ability training subtask 
Task 1: The engineering 

analysis and establishment of 
the water level monitoring 

system of the reservoir 
Task 2: Simple engineering 

interface design 
Task 3: Definition of variables 
Task 4: Animation connection 

Task 5: Analog device 
connection 

Task 6: Write control procedure 
Task 7: Alarm processing 

Task 8: Report output 
Task 9: Curve display 

Task 10: Security mechanism 

Task 1: The engineering 
analysis and establishment 
of the manipulator Control 
Task 2: Real-time database 

creation 
Task 3: Monitoring screen 

design 
Task 4: timer control 

Task 5: Solenoid valve 
control 

Task 6: Robotic animation 
control 

Task 7: Animation control 
of work piece movement 

Task 1: Design of 
monitoring interface for 
electric gate monitoring 

system 
Task 2: Control program 
design of electric large 

monitoring system 
Task 3: PLC Control 

Program Design of Electric 
Gate 

Task 4: Configuration and 
PLC communication 
Task 5: Software and 

hardware joint debugging of 
electric large control system 

 

 
Figure 1. The course of project implementation 

3.3. Assessment and Evaluation 

Assessment and evaluation is the main way to test the effectiveness of students' course 
learning. This course is based on the OBE concept and the evaluation method provided by CDIO, 
and combines the expected goals of the course to implement a variety of assessment and 
evaluation. Assessment and evaluation is the main way to test the effectiveness of students' 
course learning. This course is based on the OBE concept and the evaluation method provided 
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by CDIO, and combines the expected goals of the course to implement a variety of assessment 
and evaluation. Curriculum assessment and evaluation focus on the learning outcome itself. The 
evaluation results are reflected in the level and connotation of achieving the highest 
performance achievements. It does not emphasize the comparison of achievements among 
students, and aims to "found the process and promote development." The multiple assessments 
implemented in the OBE education model not only include knowledge, skills and literacy, but 
also take into account the students' learning history, life world and social services. The multiple 
evaluation includes multiple standards, multiple personnel, multiple processes, multiple 
opportunities, multiple situations, multiple methods, multiple points [6]. Therefore, the 
learning outcomes of the course are first divided into the types shown in Table 2, and then 
different evaluation methods and evaluation subjects are adopted according to the 
characteristics of each category of achievements. According to the type of expected learning 
outcomes, choose appropriate evaluation methods. 

In the reform of the configuration control technology curriculum evaluation, the original form 
of a single subject mainly based on teacher assessment is changed, and the multiple assessment 
of personnel with students, teachers, experts and other aspects as the main body is studied; the 
original assessment method and standard defects are changed, Use written and oral exams, 
project reports, on-site operations, work review, learning records and summaries to evaluate 
according to different assessment content; change the result assessment after teaching 
activities, adopt the process that accompanies and runs through the formation of learning 
results Multiple assessment methods of timing, constantly improve students' understanding 
ability, learning enthusiasm and practical ability. 

 

Table 3. Assessment and evaluation 

Assessment method 
 

Type of achievement 

Written test 
and oral 

test 

Project 
report/ 
on-site 

operation 

Work 
review 

Learning 
record and 
summary 

Self 
assessment 

Professional 
vocational ability 

teacher   
Teacher 
student 

student 

Autonomous 
learning ability 

 
Teacher 
student 

 
Teacher 
student 

student 

Communication and 
cooperation ability 

 
Teacher 
student 

  student 

Problem solving 
ability 

teacher teacher 
Teacher 
expert 

Teacher 
student 

student 

Sustainable 
development 

capacity 
 

Teacher 
student 

Teacher 
expert 

 student 

4. CONCLUSION 

In view of the problems existing in the teaching of configuration control technology in higher 
vocational colleges, this article integrates the CDIO concept with ability training as the main line 
and the results-oriented OBE concept, sets the course learning outcome goals, and completes 
the project design. Carry out the curriculum implementation in accordance with the 
engineering education concept, so that students will experience a complete "conception-
design-implementation-operation" process in their learning, and finally combine CDIO and OBE 
multiple evaluation and continuous improvement concepts to achieve closed-loop 
improvement of the curriculum. Curriculum teaching changed from book-centered to 
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engineering project-centered, from classroom-centered to actual engineering experience-
centered, from teacher-centered to student-centered, enhancing students' ability to solve 
problems and think independently, Strengthened students' professional skills such as practical 
communication and teamwork. 
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