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Abstract. Mechanics is an ancient discipline which deals with the state of rest
or motion of bodies that are subjected to the action of forces. The rapid devel-
opment of Internet and information technology has made it possible for college
lecturers and professors from various fields to take advantage of the merits of
the technology in their class teaching activities. A great deal of online learning
platforms has emerged gradually and have been used in many universities. “In-
ternet+ Education” attracted more and more attention and has been recognized in
higher education. This work can be considered as a new exploration in teaching
practice. We used Chaoxing Learning Platform as a teaching tool. Online-offline
combined instruction of theoretical mechanics was made for a part of students in
school of civil engineering. An overall plan of online-offline combined instruction
was developed. Teaching evaluation was performed and compared with traditional
offline teaching. We found that students chosen to be under the combined instruc-
tion showed more positive attitude and better academic performance. They also
did better job in knowledge expansion and transfer after class.
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1 Introduction

Mechanics is an ancient discipline that has a history of more than 2000 years. It deals
with the state of rest or motion of bodies that are subjected to the action of forces.
Like most of the theories, mechanics has originated from practice and in turn serves our
everyday live. The theory of mechanics is closely integrated with reality, well, at the
same time highly systematic and logical. Therefore, it is extremely important for college
students majored in engineering to spend much time and energy studying it. It is worth
noting that some students find that it is very difficult to understand all the theories well.

The rapid development of Internet and information technology has made it possible
for college lecturers and professors from various fields to take advantage of the merits
of the technology in their class teaching activities. A great deal of online education and
learning platforms have emerged gradually and have been used in many universities. The
findings of present researchers showed that the internet-based educational platforms have
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brought better results in Engineering Education [1]. Zhao investigated online teaching
in Guangdong-Hong Kong-Macao Greater Bay Area [2]. Based on artificial intelligence
technology, Zhao et al. constructed the display education resource management system
[3]. Li et al. presented a teaching practice of the application of Rain class platform in the
teaching of systematic anatomy for undergraduate students [4]. Moreover, Wang et al.
found that online-offline hybrid teaching could improve teaching effect significantly [5].

Chaoxing Learning Platform was recommended by Ministry of Education of China
during the COVID-19 period. And then in the post-COVID-19 era, it has been used
by more and more universities and colleges. It is designed as a professional terminal
learning platform for smartphones, tablet computers as well as other mobile terminals
users. “Internet+ Education” attracted more and more attention and has been recog-
nized in higher education. This work can be considered as a new exploration in teaching
practice. We used Chaoxing Learning Platform as a teaching tool. Online-offline com-
bined instruction of theoretical mechanics was made for a part of students in school of
civil engineering. An overall plan of online-offline combined instruction was developed.
Teaching evaluation was performed and compared with traditional offline teaching. We
found that students chosen to be under the combined instruction showed more positive
attitude and better academic performance. They also did better job in knowledge expan-
sion and transfer after class. The coming of information age is changing our education
and learning models profoundly. We believe that the combined online-offline instruction
model of theoretical courses like mechanics may promote a comprehensive development
of students’ abilities.

2 Methods and Tools

2.1 The Overall Plan of Online-Offline Combined Instruction

The final expectation of the teaching activity is to meet the regulations written in the
teaching program. Therefore, no matter what type of instructions (online, offline or com-
bined) is employed in the practice, university lecturers and professors should achieve
the final goal. Online-offline combined instruction is not the simple integration of online
courses and traditional classroom teaching. Rather, it is an organic and optimized combi-
nation of the two distinctive instructions. According to the advantages of the two distinc-
tive instructions, and also based on the content of the course of theoretical mechanics,
suitable and corresponding ways of instruction were employed and presented in this
work in order to achieve maximum effect.

The overall plan of online-offline combined instruction flow chart is shown in Fig. 1.
In order to construct a new space for teaching and learning, class hours should be divided
rightly. The time assigned to online study and discussion is no less than 1/4 of the total
class hours of the theoretical mechanics course. On one hand, the combined instruction
let the students go into the classroom with online preview of the knowledge and questions.
On the other hand, the instructors can adjust teaching progress, example selection, and
difficulty level according to the students’ feedback in time. Formative assessments as
well as questionnaires were assigned during the semester. Quantitative feedback was
obtained quickly. Effective interaction between teaching and learning can be achieved.
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Fig. 1. Overall plan of online-offline combined instruction flow chart.

2.2 The Application of Online Learning Platform and Tools

801

Chaoxing learning platform was chosen to be the online teaching and learning medium.
Users can carry out the preparation and review of the course. They can also look over the
animations and short videos that revealed the general principles of theorical mechanics
at their convenience. Moreover, the lecture notes of each chapter were uploaded to the
learning platform for the students. Focus group discussions were conducted whenever
and wherever possible. The instructors released tasks of each stage. Furthermore, the
learning platform provided possibilities for students who had the abilities to learn more.
They searched for digital resources, glanced over the latest information and literature
metadata on theoretical mechanics, cultivating students’ scientific spirit. Active partici-
pation in every segment of the combined instruction of this course were encouraged for
the students. The total mark of a student involved in the combined instruction included

many segments as shown in Fig. 2.

3 Results and Discussions

3.1 Online-Offline Combined Instruction Requires Comprehensive Quality

of the Instructors

Obviously, the combined instruction altered many aspects of the traditional one. For
example, students can glance over the digital resources on theoretical mechanics they
are interested in anytime and anywhere. In addition, online study met the individual
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Fig. 2. Score allocation for online-offline combined instruction of theoretical mechanics course.

demand of the student to the utmost extent. Furthermore, the combined instruction made
higher demands on the instructor’s teaching skill, professional competence, ability of
engineering practice and knowledge on information technology [6—10]. It meant more
devotion for the instructors.

Most students prepared and reviewed their lessons, and participated in the discus-
sions. Online and offline instructions have their respective merits. One of the distinguish
advantages of traditional teaching is the instructors could see the students’ real expres-
sion and feel their emotion in time. Online or combined instruction, in some degree,
allowed students to progress at their own speed and interests, for it usually had rich
content and repeatably after class. We had them combined, and made best use of them.
Finally, we try to let students have the courage to solve specific mechanical problems in
engineering as well as daily life in the future.

3.2 The Formative Assessment Results of Two Groups of Students in Different
Stages of the Semester

The investigation showed that students involved in the combined instruction had marked
difference in many aspects including on time submission rate of the assignments, atten-
dance rate, mid-term exam pass rate, optional task participation rate and essay excellence
rate compared with the other group of students. The corresponding data of the two groups
of students were compared. The results were presented as histograms (See Fig. 3).

In this investigation, we also calculated and compared the sample variation of the
two groups of students. The formation was defined as

i (Xi — 7)2

n—1

$? = (1)
in which S? represented the sample variation of final score of two groups of students. X;
denoted random variable which was the final score of each student. X was the sample
average. n was the total number of the cases. Results showed that combined instruction
group had smaller sample variation than the other group. It implied that students in the
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Fig. 3. Comparison of two groups of students in on time submission rate of the assignments,
attendance rate, mid-term exam pass rate, optional task participation rate and essay excellence
rate during one semester.

combined instruction group had smaller fluctuations in the final scores. It illustrated that
students received online-offline combined instruction showed no trend of polarization.

4 Conclusion

The online-offline combined instruction emphasized on engineering practice and com-
prehensive ability of theorical mechanics. The combined instruction improved class par-
ticipation rate of all students. Positive teacher-student interaction took place in online
platform as well as offline classroom. What’s more, the program contents, instruc-
tion methods could be recorded and adjusted according to the students’ feedbacks. We
believed that these data will be helpful to similar courses in the future.
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