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Abstract: This article deals with the problem of low participation of students as well as their poor understanding in the course 

of “Engine Principle”. In this paper, the current situation and characteristics of the curriculum are analyzed. With the advantages 

of MOOC, the authors tend to explore blended learning model, which is composed of online knowledge obtaining and offline 

flipped class. The design and practice of the model is implemented in three aspects: teaching contents, class organization and 

assessment. We recorded teaching videos and related course materials based on knowledge points and uploaded them to the 

Mooc platform. Tests run through the whole training process in each stage in order to evaluate the effect of blended learning 

mode. This blended learning model has balanced traditional teaching and modern teaching advantage. Furthermore, the ability of 

students to put what they have learned into practice and the ability to innovate has been promoted. With the blended learning 

mode based on MOOC, it is a better way to solve the problems of low participation and poor understanding and application 

ability of students in the current teaching. 

Keywords: Engine Principle, MOOC, Blended Learning Model 

 

1. Introduction 

Emerging Engineer Education is an important strategy and 

deployment of engineering education reform in Higher 

Engineering Education of China [1]. Under the background of 

new engineering, how to train engineering talents with high 

practical ability and innovation ability through effective 

curriculum construction, and how to realize the high docking 

between talent training and market demand, has become an 

important issue needed to be solved in the current curriculum 

construction process. With the reform of traditional teaching 

mode, online courses and blended learning mode based on 

online courses emerge as the times require. The enhancement 

of the construction of online courses will not only improve the 

quality and the level of teaching, but also promote the reform 

and development of the whole course system [2]. The course 

of Engine principle is a required professional basic course for 

college students majoring in vehicle engineering with 2.5 

credits and 36 class hours. The course is designed for 

undergraduates majoring in vehicle engineering and related 

majors, with a student number of more than 120 annually. This 

course mainly studies the working principle and related 

knowledge of the car engine. 

2. Current Situation Analysis of 

Curriculum 

The characteristics of the course Engine principle are the 

complicated content, deep theory, abstract and difficult to 

understand. It is closely related to the actual production and 

life, and it has strong practicability. However, due to the 

limitations of teaching form and teaching resources, there are 

still some problems in current curriculum. 

(1) The teaching method in the classroom is homogeneous 

and the participation of students is low. PPT slides are still the 

teaching carrier of the curriculum, and knowledge infusion is 

the main form. As the central interpreter, the teacher does not 

fully establish the main position of students to experience the 

active participation, discovery, exploration and knowledge 

construction. Therefore, most students learn knowledge 

passively since their enthusiasm is low. Finally, their ability of 
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self-directed learning is not exercised. With the development 

of education and teaching technology, the reform of teaching 

methods and means should be actively explored in the course 

of engine principle. Using computer technology, multimedia, 

other information technology and modern Internet tools, we 

aim to expand the content of knowledge in this course, 

enhance the participation of students in the classroom, and 

improve the efficiency of teaching. 

(2) Limited source of knowledge acquisition. The 

traditional teaching in the classroom is limited by time and 

space, so the repetitive explanation of knowledge is not 

efficient, also the channel for students to acquire knowledge is 

relatively narrow. Online learning uses videos to make a 

diversity combination across time and space. Students can 

preview the content before class, and through online learning 

students can access more knowledge and news for the 

discussion in class. During the course, the difficulties in the 

teaching extent can be explained by the teacher. After class, 

online homework and online discussion can be carried out to 

extend the access of the knowledge of students. 

3. Blended Learning Mode Based on 

MOOCs 

3.1. The Essence and Development of MOOC 

MOOC (Massive Open Online Course) was first proposed 

by Canadian scholars Dave Cormier and Bryan Alexander [3]. 

The essence of MOOC education is based on the sharing of 

"online open curriculum" resources by modern network 

technology tools such as digital learning platform to realize 

the practice process of personalized construction. Its 

advantages lie in the openness of network technology, the 

reduction of teaching cost, the sharing of teaching resources, 

the crossing of subject resources and the pluralism of 

evaluation, which construct a complete and pluralistic 

teaching ecosystem [4]. Therefore, MOOC is quickly 

appreciated and supported by educational researchers and 

curriculum experts from all countries as soon as the concept of 

MOOC was proposed [5]. 

Since the concept of MOOC was put forward in 2008, the 

world-famous universities such as Princeton University, MIT 

and Stanford University have successively launched relevant 

MOOCs, leading the rise of MOOCs in the world [6]. In the 

field of higher education, then there is a wave of reform 

aiming at reducing the cost of education, promoting education 

equity and serving lifelong learning [7]. In recent years, there 

has been a great development of MOOCs in China, and 

excellent MOOCS platforms such as China University MOOC 

and Xuetang online have emerged one after another. These 

platforms provide free courses for the society, and each 

platform also actively cooperates with colleges and 

universities across the country, trying to provide SPOC (small 

private oline course) and other teaching services to explore the 

teaching mode in China [8]. According to incomplete statistics, 

by the end of 2016 the total number of online courses 

constructed by colleges and universities in China has 

exceeded 1400 with more than 1700 schools and 30 million 

students participating [9]. Through MOOCs the cooperation 

of teaching and scientific research among university teachers 

has been enhanced. The University Alliance of credit mutual 

recognition, resource construction, talent training and 

cooperative teaching and research has been further promoted. 

3.2. Blended Learning Mode 

At present, with the advantages of traditional classroom and 

information technologies, the professional courses in colleges 

and universities mostly adopt blended learning, that is, 

learning professional knowledge through online Moocs and 

meeting teachers and students offline to discuss and study [10]. 

According to the research, passive listening can only master 

20% of the knowledge at most, and 90% knowledge can be 

learned through discussion, evaluation and teaching. In 

blended learning, students learn the basic knowledge of the 

course through video online before class, then they discuss 

and study the difficulties and doubts they encountered in the 

classroom. Teachers no longer focus on teaching, but to train 

students' ability of knowledge application by simulating 

enterprise projects. The blended learning method makes the 

students become the masters of the class [11]. It also urges the 

students to preview actively before class and discuses actively 

in class, stimulates the sense of achievement for students, and 

finally achieves the purpose of active participation [12]. 

MOOC platform generally has the functions of learning 

analysis and supervision, unit test automatic correcting 

(objective questions), message push, online forum interaction, 

student scoring, etc [13]. Teachers can supervise the overall 

learning state of students at any time and adjust the content 

and progress of teaching activities in time to ensure the 

teaching effect [14]. Students can speed up or repeatedly 

watch teaching videos according to the learning requirements 

of students at different levels. The interactive function of the 

platform can also provide a good communication between 

teachers and students, and improve the participation of 

students [15]. 

4. Curriculum Design of Blended 

Learning Mode 

4.1. Teaching Mode 

The course of engine principle makes full use of 

multi-media classroom, MOOC platform, experimental 

training base and other teaching environments with the help of 

the blended learning mode of "online video learning + offline 

flipped classroom". Students firstly can learn the basic 

knowledge by watching the video before class and complete 

the self-test questions set on the platform. Through the data 

analysis of the platform, teachers can grasp the data of the 

learning and their common mistakes, then focus on the 

explanation and guidance in the classroom teaching. Students 

will be divided into several groups, then discuss, collaborate 

and finally complete the teaching tasks. In the offline 



84 Fei Wu et al.:  Research on Blended Learning Mode Based on the Course of Engine Principle  

 

classroom, teachers are mainly responsible for organizing 

work, commenting and guiding students' ideas and plans 

appropriately for ensuring the completion progress of the 

teaching target. For some chapters requiring practical 

operation, the method of "practical video learning + practical 

operation" is adopted. 

 
Figure 1. The blended learning mode based on MOOC resources. 

4.2. Content of Courses 

According to the teaching objectives of the course 

"principles of engine", the teaching procedures and methods 

of each unit are designed, including three stages: before class, 

during class and after class. Each stage includes the main tasks 

(project activities), processes and the application and output of 

curriculum resources that teachers and students need to carry 

out. We recorded teaching videos and related course materials 

based on knowledge points and uploaded them to the Mooc 

platform. 

 
Figure 2. Video picture from Mooc. 
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Figure 3. Pictures from the Mooc of the course of engine principle. 

4.3. Assessment Method 

The tests of this course try to reveal the level and ability of 

the students of their understanding, mastering and application 

of the knowledge they have learned. We focus on the ability of 

students to understand the problems related to engine principle 

and their ability to acquire new knowledge and skills in this 

field. The final examination is no longer the only evaluation 

standard in the assessment of this course. Tests run through the 

whole training process in each stage. Through the completion 

of the task and the performance of display and explanation, the 

tests focus on the ability of knowledge application, thinking 

and expression of students. The final score of each student is 

comprehensively evaluated according to his performance 

during the course, the evaluation of other students and the 

final examination in order to let the students spend their time 

in the ordinary times. Therefore, The final score of each 

student can be allocated as follows: total score (100%) = final 

exam score (50%) + assignment completion score (40%) + 

student‘s activity reward (10%). 

4.4. Reflection 

With the blended learning mode adopted in this course, the 

satisfaction of students to the blended learning mode is over 

85%, which shows that this mode is accepted by students and 

the teaching performance is improved. However, there are still 

some problems that need to be solved. 

1. Learning purpose should be clearer. Teachers should 

guide students to deepen their understanding of knowledge 

and digest the unabsorbed knowledge. 

2. Teaching in classroom should be more profound. 

Classroom teaching is no longer based on knowledge infusion, 

but focuses on guiding students to understand and apply 

knowledge. Thoughtful design of the key and difficult 

situations or problems of the course is conducive to improve 

the participation and enthusiasm of students in learning and 

strengthening the knowledge. 

3 The organization ability of teachers needs to be 

improved in the teaching process. In the face of a large 

number of classroom communication online and offline, 

teachers often fail to pay attention to the discussion and 

communication of each student in time and conduct guidance. 

The effect of discussion and project teaching needs to be 

further improved. 

5. Conclusion 

According to the characteristics and training requirements 

of the course of engine principle, the blended learning mode 

based on MOOC can provide a better way to solve the 

problems of low participation and poor understanding and 

application ability of students in the current teaching. This 

model can reduce a lot of simple repetitive work of teachers. 

therefore, the teachers can spare more time in classroom 

teaching, especially for the activities that students are most 

interested in and most valuable: To guide students to learn 

independently and solve problems in cooperation. The 

high-quality MOOC platform can make teachers and students 

have a better teaching feedback and learning adjustment. On 

the other hand, in order to achieve the ideal training effect in 

the curriculum teachers and students need more investment, 

including self-motivation, self-discipline, efficient 

self-control and management time, online learning and 

collaboration ability, etc., which need further practice and 

discussion in the subsequent teaching activities. 
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