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Abstract 

In the past years COVID-19 pandemic is torturing the whole world, educational 
institutions around the world have opened online teaching model, which has stimulated 
the need for in-depth exploration of online and offline teaching model. Teachers run 
comparisons on the different effects of online and offline teaching micro-cases, then 
conduct in-depth discussions around communication platforms, learning tools, teaching 
resources, and learning methods. Through the online and offline teaching research of a 
14-week electrical and electronic technology course for undergraduates, a hybrid 
teaching model involving offline teaching of key knowledges + online self-study and self-
examination of background knowledges is proposed, which is envisioned to obtain high-
quality teaching results. 
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1. Characteristics of electrical and electronic technology course 

 "Electrical and Electronic Technology" is a basic technical course for non-electrical majors in 
colleges. The ambition of this course is to enable students to acquire necessary basic theories, 
knowledges and skills of electrical and electronic technology, understand the application of 
electrical and electronic technology as well as the development of our country’s electrical 
industry. It can essentially lay a certain foundation for the follow-up courses and engineering 
and scientific research related to this major, by providing students with necessary basic skills 
training. At present, electrical and electronic technology is widely used and developing very 
fast, which is increasingly penetrated into other research area to promote its development as 
well. Undoubtedly, it occupies an important position in my country's current economic 
construction. 

The main contents of the course include DC circuit, sinusoidal AC circuit, three-phase circuit, 
magnetic circuit and transformer, three-phase asynchronous motor and control, diode and DC 
stabilized power supply, transistor and basic amplifying circuit, integrated operational 
amplifier, digital electronic technology foundation, combination Logic circuit, sequential logic 
circuit, etc. Some of the contents mentioned above has been involved in physics course. It is 
worth noting that, physics places emphasis on concepts, and our course targets engineering 
applications [1, 2]. 

2. Feasibility of constructing hybrid teaching mode for "Electrical and 
Electronic Technology" 

The continuous advancement of information technology provides a technical foundation for the 
development of online teaching mode [3], and online education has also emerged. Many 
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excellent universities and educational institutions around the world have begun to 
independently develop online teaching platforms, and more and more online teaching 
platforms have begun to appear, such as the Chinese University MOOC, the excellent course 
alliance, as well as NetEase open courses. With the popularization of mobile phones, these 
online teaching platforms have gradually shifted from PC to mobile phones, which are widely 
used as never before. Nowadays, people only need to have a mobile phone to learn online 
courses, and the way students learn is more and more diversified, which also provides a 
platform foundation and resource foundation for the online teaching mode. The global 
popularity of the Internet has made it possible to carry out online and offline hybrid teaching 
mode. Thus, the online and offline hybrid education method is a future development trend of 
my country's education. 

In the process of education, computer and network information technology can be reasonably 
utilized to optimize the student learning platform, so as to realize the integration of learning, 
communication, answering, examination, and evaluation of the learning platform, which can 
ultimately improve the overall level of online education. In addition, before or after class, 
teachers can communicate with students through instant messaging applications such as 
WeChat, obtaining feedback from students, guiding students to review and strengthening 
practical training. Compared with the traditional teaching mode, the online and offline hybrid 
teaching mode brings less learning pressure to students and can also achieve better learning 
results. 

3. Integration of online and offline hybrid teaching models 

In terms of online teaching, since teachers do not have full experience in teaching using online 
platforms, they need to constantly think, explore and summarize. Before class, teachers must 
refine the learning materials in advance and then use the online platform to send them to 
students. Moreover, teachers need to communicate with students in advance to conduct 
students the ways and methods of learning. So that, students can preview course content, 
familiarize themselves with the platform used in class, and understand the teacher's class 
requirements. 

In terms of offline teaching, although traditional classroom teaching can deliver knowledges to 
students accurately, the amount of information delivered is very limited. Even though most 
courses have already adopted multimedia teaching, it is difficult to deliver more new 
knowledge through the single method of classroom teaching.      

Therefore, it is necessary to organically integrate online and offline teaching modes. There are 
abundant teaching resources online, such as exercise library, teaching gallery, presentation, 
electronic lesson plans, curriculum standards, as well as interesting animations, vivid videos, 
etc., which are available for students to learn at any time. Before class, the online course 
platform provides students with resources such as electronic textbooks, course PPT, micro-
videos, and so on. Students can browse the content they have learned in advance and mark the 
places they don't understand. In the classroom, the teacher gives targeted explanations, guides 
students to study in a focused and planned manner, raises questions in class discussions, and 
expresses their opinions. Not only that, after class, through the online platform, everyone can 
communicate with each other to solve related problems together, and then use existing 
teaching resources to review and consolidate. 

4. Discussion on the design of online and offline hybrid teaching mode  

The design of online and offline hybrid teaching mode requires careful arrangement of 
multimedia courseware and the implementation of in-class experiments. It is also necessary to 
construct the online course platform and enrich teaching resources on it. 
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4.1. Offline classroom teaching design 

First of all, the characteristics of multimedia courseware such as vivid image, rich pictures and 
texts, and large amount of information are organically combined with the progressive logical 
reasoning, undulating teaching rhythm and flexible classroom regulation used in traditional 
teaching. The basic theories and methods involved in electrical and electronic technology are 
widely used in the field of modern science and technology. However, in the process of teaching, 
students majoring in non-electrical subjects have relatively weak mathematical foundations, 
and they are easy to fall into tedious mathematical derivation and calculations, which leads to 
inadequate application awareness. Therefore, combining students' professional characteristics 
and teachers' scientific research topics to appropriately demonstrate the application of basic 
theoretical methods in daily life and scientific research fields, has a significant effect on 
improving students' interest in learning and deepening the understanding and mastery of 
concepts. 

4.2. Offline experiment teaching design 

The electrical and electronic technology course is a very practical course. In addition to further 
consolidating theoretical knowledge, this course mainly trains students to grasp operating 
skills of electrical experiments, master the use of commonly used electrical equipment, so as to 
equip them with scientific experiment skills and rigorous scientific style. Therefore, it is 
necessary to provide an in-class experiment part in electrical and electronic technology course 
for sophomores after completing advanced mathematics, college physics and related basic 
courses. The experimental parts are designed to help students master their follow-up 
professional courses and the basic knowledge of electrical engineering, and train students to 
master the correct use of various electrical equipment and basic measurement methods which 
can improve their electrical engineering design level and engineering practice ability. Through 
proper introduction of in-class experiments, students can 1) read basic electronic circuit 
diagrams and have the ability to analyze circuit functions or functions; 2) have the ability to 
design, assemble and debug basic electronic circuits; 3) consult and use technical data, and 
choose components reasonably; 4) have the ability to analyze and eliminate general faults of 
basic electronic circuits; 5) master the use of commonly used electronic circuit measuring 
instruments and the basic testing methods of various circuit performance. 

4.3. Online course platform Design 

With the rapid popularization of Internet, it is common sense to improve teaching effects 
through Internet. More and more colleges are investing manpower and material resources to 
build online course platform. To build an electrical and electronic technology online course 
platform, it is necessary to continuously enrich the network course resources. It is also 
important to take advantage of good interactivity of online platform, which acts as a bridge 
between teaching and learning, to benefit teaching activities. Through the online course 
platform, teachers can timely understand the information feedback from students, organize 
online Q&A, adjust the teaching progress, exchange and interact between learning and teaching. 
At the same time, it can also allow teachers to conveniently use the website publish information, 
organize and update the content based on the course construction and actual teaching situation, 
so as to improve the teaching quality. 

In the process of teaching, teachers should classify various teaching resources on the online 
teaching platform, and select materials suitable for students in different majors. In addition, 
every college should also organize a research team to develop its own teaching resources which 
may be more suitable for students [4]. 
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4.4. Online interactive activity design 

During the process of teaching, teachers should actively guide and encourage students to learn 
independently. For example, students are allowed to discuss and study online in groups. 
Interesting activities such as rushing answers can also be introduced to improve students' 
learning enthusiasm. 

5. Conclusion 

An investigation of a number of 100 undergraduates having "Electrical and Electronic 
Technology" course reveals that, single teaching mode can hardly meet the teaching 
requirements. An online and offline hybrid mode is crucial to achieve a good teaching effect. 
Besides, teachers should also keep pace with the times, enrich the knowledge by taking part in 
research activities, so as to meet the requirements of high-quality teaching results. 
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