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Abstract 

This paper analyses the current necessity of three-dimensional textbook construction 
for basic electrical courses, introduces the main ways of concentrating on the commonly 
used three-dimensional textbook construction, and puts forward rationalization 
suggestions for the construction of three-dimensional textbooks for basic electrical 
courses as an example. 
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1. Introduction 

China's higher education has moved from "elite education" to "mass education", and applied 
colleges and universities pay more attention to students' practical hands-on ability and weaken 
theories, so that the traditional contradiction between teaching and learning at home. The 
traditional education and teaching mode, especially the teaching materials of the elite education 
period, cannot adapt to the new education environment and talent training objectives. It is an 
inevitable requirement of the new era to change the traditional mode of education and teaching, 
to seek more effective teaching methods and to give students multi-channel and all-round 
learning guidance. The development of new three-dimensional teaching materials featuring 
multimedia courseware, curriculum resource platforms and micro-learning videos is the basis 
for the innovation of the education and teaching model. 

2. The necessity of building three-dimensional teaching materials for 
basic electrical courses 

2.1. The meaning of three-dimensional teaching materials 

For any course, the position of teaching materials in the curriculum is indefensible. The true 
meaning of a three-dimensional textbook is a main textbook, study guide, electronic lesson plan, 
CAI courseware, online course, test bank, etc. that is suitable for multi-distance teaching 
applications, designed in accordance with advanced integration ideas, using computers and 
networks as a platform, gathering rich teaching resources from universities and using a variety 
of new teaching tools to bring together teaching contents, teaching methods, teaching priorities 
and teaching effects. The three-dimensional teaching materials are relative to the printed text, 
which combines books, videos, multimedia courseware and online courses in one, integrating 
the strengths of various teaching methods, combining sound, images, videos and other 
information input methods, and matching the teaching process from multiple angles, levels and 
directions, so that teaching and learning can be greatly extended in practice and space. 
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2.2. The need to build three-dimensional teaching materials for basic electrical 
courses 

The basic electrical courses offered by the School of Information and Control of Shenyang 
Institute of Technology involve majors such as automation, electrical engineering and its 
automation, communication engineering, electronic information engineering, computer 
science and technology, and intelligent science and technology. The basic electrical courses 
mainly include "Circuits", "Analog Electronics", "Digital Electronics", "Digital Logic and Digital 
Circuits" and "Application of Electrical and Electronic Technology". According to the personnel 
training programme of each major, it can be seen that the basic electrical courses are basically 
distributed in the second and third semesters to carry out teaching. As each major is based on 
the OBE training mode, and focuses on the application-oriented talent training mode, students 
need more suitable teaching materials. Different majors have different modes of training talents, 
and teachers need to understand the real needs of different types of learners, which makes it 
difficult for them to teach on the basis of the whole group and the individual topics, as well as 
to ensure the teaching schedule. At the same time, teachers should use three-dimensional 
teaching materials that are close to engineering and practical life, with practical and interesting 
content and flexible forms, so that the materials can be adapted to the learning situation of all 
types of learners, so that every type of student can accept them and improve on their own 
foundation. The aim of talent cultivation is achieved through the use of materials that are 
practical, interesting and flexible. 

3. Exploring the construction of three-dimensional teaching materials for 
basic electrical courses 

The School of Information and Control's three-dimensional teaching materials for basic 
electrical courses are mainly based on three courses: "Circuits", "Analogue Electronics" and 
"Digital Electronics". The three-dimensional teaching materials for the three main courses 
include seven parts: paper-based teaching materials, micro-lesson resources, learning platform, 
electronic lesson plans, accompanying practice questions, test bank and virtual simulation 
experiments. These seven parts are presented in the form of text, sound, graphics and video. 

3.1. Paper-based teaching materials 

The traditional paper-based textbook is the main body and foundation of the three-dimensional 
textbook for the three main basic electricity courses, and it is essential. The advantages of 
paper-based textbooks are: firstly, they allow learners to find a sense of authenticity in 
classroom learning; secondly, they are convenient for scribbling, marking and circling key 
points and difficulties; and thirdly, they facilitate pre-course pre-reading and post-course 
revision. 

The three main electrical courses were officially published in 2015-2016 with three self-
published textbooks, all three of which were written by our course teaching team and used in 
the relevant courses for about three years. Due to the subsequent adjustment of the talent 
cultivation programmes of various majors, the contents of the three main basic electricity 
courses' textbooks were also adjusted in order to adapt to the new talent cultivation mode, and 
the cases and practice questions integrating science and reality were added to the newly 
compiled self-edited textbooks, while some of the course Civic Science contents were also 
added, which is more in line with the structure and mode of the textbooks in the new era. 

At the same time, after years of teaching, the teaching team found that there were few teaching 
materials on the market to match the practical teaching of the University, so the teaching team 
completed the practical teaching materials for the three main courses, making up for the gap in 
practical teaching. 
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The overall design of paper-based materials should follow the principles of tiered teaching and 
learning, taking into account subjects and specialisms, different categories of learners, and 
meeting the learning needs of learners at different levels. 

3.2. Microlearning Resources 

Key and difficult parts of the paper-based textbook can be made into micro-lessons, cutting 
from points of interest to learners, in order to increase students' interest in watching 
instructional videos. The content of the video lectures should be small and concise, about 5 
minutes in length, so that the video buffering time can be reduced. Teachers use learners' 
fragmented time to deliver fragmented learning content, which is more helpful for students to 
consolidate their knowledge and strengthen their memory. 

3.3. Learning Platform 

The learning platform is compatible with both computer terminal and mobile phone terminal. 
The learning platform of the three main courses of the College is based on the Super Star 
platform to complete, the course platform in each course team after several rounds of course 
construction, has initially built the course learning platform resources more perfect. All course-
related electronic resources, including electronic versions of textbooks, courseware, electronic 
lesson plans, micro-lesson videos, exercise libraries, virtual simulation experiments, etc., can 
be published on the learning platform in the form of task points or non-task points, so as to 
facilitate teachers and learners to carry out pre-reading and revision in class, and off-class 
learning is a useful supplement to classroom learning. In addition, teachers and students can 
communicate and discuss on the platform, complete with brainstorming, discussion forum 
messages, teachers answering questions to learners and learners talking to teachers about their 
ideas and insights. It has been shown that effective communication can close the relationship 
between teachers and students, increase learners' motivation and initiative, as well as boost 
teachers' self-confidence and improve teaching effectiveness with half the effort. 

3.4. Electronic lesson plans and courseware 

Electronic lesson plans and courseware are equivalent to teaching guides and are a refinement 
and extension of the content of paper lesson plans. When preparing lessons, teachers should 
make full use of the rich educational resources on the Internet, case studies, course thinking 
and other content to enrich the courseware. It is important to incorporate the relevant 
knowledge points of the course into the e-lesson plans and courseware by post, so that students 
can complete their studies and remember them easily. With the help of e-lesson plans and 
courseware, teachers can lighten their load and achieve better teaching results. 

3.5. Course exercise books 

Students' mastery of the course content is fed back through the results of practice problems. 
Students' mastery of the course knowledge can be better applied in practice, but also to reflect 
the status and role of the course. The three main courses in electricity require students to have 
both a good theoretical foundation and a good practical ability, so the exercises in the relevant 
courses should be both theoretical and practical. Based on the above requirements, the three 
main electrical foundation courses are carefully designed to provide students with practice 
questions on the relevant course content. In addition to the basic skills required in the course 
syllabus, students are also required to develop their design skills, such as the design of 
combinational logic circuits and counters, so a number of advanced exercises are required. In 
addition, some practical design exercises, such as AC-DC power supply design, analogue-to-
digital conversion circuit design and waveform conversion circuit design, can be designed for 
learners participating in university innovation competitions to provide them with a good 
foundation for future competitions. 
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3.6. Exam Question Bank 

The teaching platform should be used to build exam questions. The questions in the exam bank 
are designed according to the knowledge points and learning levels in the textbook chapters. 
When preparing for a unit test or final exam, questions can be drawn from the exam question 
bank. The types of questions include single choice, fill-in-the-blank, judgement, drawing and 
synthesis questions, as well as analysis and design questions on typical practical electronic 
circuits. Questions are classified as easy, medium or difficult. For the unit tests, the "easy" and 
"medium" levels can be used. Teachers can post test questions in the platform and students can 
answer and submit them in the platform. Test results can be marked by the teacher or by 
students. Once the test results are available, the teacher will analyse the students' answers in 
order to understand how well they have mastered the subject matter and to teach the 
subsequent chapters more effectively. When conducting the final exam, 20% more difficult 
questions can be set. Doing this level of questions reflects the real learning level of the learners; 
at the same time, the teaching effectiveness can be tested through the students' answers. In 
addition, attention should be paid to the development of teaching resource libraries and case 
libraries that accompany the paper-based textbooks, and modern technology should be fully 
used to create an integrated online teaching resource library to provide convenience to 
students, increase their interest in learning and improve the learning effect. In the course of 
conducting the course, learning resources should be made available to students in the form of 
task points laid out to meet the needs of task-based design. In short, it allows students to learn 
by doing and learning by doing, strengthening their hands-on skills and ultimately completing 
their learning tasks to achieve their learning goals. 

3.7. Virtual simulation experiments 

In the three main electrical foundation courses, the analysis and design of typical electronic 
circuits, such as the superposition theorem, Davinin's theorem, the design of operational 
circuits, and the design of combinational logic circuits, can be presented using virtual 
simulation experiments, with explanations going from surface to surface and from shallow to 
deep. This way of teaching can greatly enhance students' interest in learning, stimulate their 
enthusiasm and enhance their motivation to learn. The combination of real and virtual 
operations can deepen students' understanding of knowledge points and help them to master 
knowledge and skills. 

4. Summary 

Learning is a process of constant stimulation. Stereoscopic teaching materials have pictures, 
texts, sounds and images, and present content from multiple perspectives, so that they can 
constantly stimulate students' auditory, visual and tactile senses and deepen their memories; 
stereoscopic teaching materials use modern multimedia methods to make some abstract 
content concrete and easy for students to understand. Stereoscopic teaching materials enrich 
learning resources, enrich classroom content and provide students with a variety of learning 
styles and methods, which are beneficially used to increase students' interest and participation 
in class, learning ideas and improve school efficiency. 

The construction of three-dimensional teaching materials is an attempt in the context of the 
teaching reform of applied universities, and its main purpose is to improve learners' hands-on 
skills and enhance their ability to analyse and solve problems. The three-dimensional teaching 
materials are adapted to online teaching, which can provide more convenience to learners and 
can play a great role in online and offline hybrid teaching. 
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