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Abstract. This paper explores and studies the cultivation of engineering ethics
knowledge for civil engineering students, and explores the introduction of engi-
neering ethics knowledge in teaching practice according to the current teach-
ing status of professional courses. Guided teaching combined with ethical theory
and engineering application background cases, based on the BOPPPS teaching
model, oriented by educational goals and student-centered, using a variety of
teaching methods, such as audio multimedia teaching tools, online and offline
mixed teaching mode, Course ideological and political teaching, etc. Cultivating
engineering ethics is to cultivate students’ good professional ethics and character,
improve students’ sensitivity to morality and ethical judgment, enable students to
have a certain understanding of engineering ethics knowledge, and enhance ethi-
cal awareness and identify ethics in the process of professional course learning. It
also promotes the ideological and political education of the curriculum to a certain
extent.
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1 Introduction

The development of civil engineering technology has greatly improved people’s ability
to resist natural disasters, such as the development of seismic technology, which has
greatly improved people’s resistance to earthquake disasters. Civil engineering technol-
ogy improves public health and social welfare, shopping and leisure conditions, etc. Civil
engineering also promotes harmonious social development, urban open spaces, sustain-
able mixed housing communities, affordable housing, etc., making cities inclusive, just,
safe, vibrant and prosperous. However, the development of civil engineering also raises
many ethical issues. This paper expounds the common engineering ethics problems in
modern society, based on the BOPPPS teaching model, it analyzes the education of
college students’ engineering ethics training.

2 Main Ethical Issues

2.1 Safety Ethics Issues

According to the statistics of the Ministry of Housing and Urban-Rural Development, in
2014, there were 522 house collapse accidents and urban engineering safety accidents in
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China, resulting in 648 deaths. The safety situation is very serious. By type, there were
276 high-altitude accidents, 71 collapse accidents, 63 collision accidents with objects, 50
hoisting accidents, and 62 mechanical injuries, vehicle injuries, electric shocks, poison-
ing, suffocation and other accidents [1]. Relevant analysis and research have shown that
the gaps in laws, regulations and standards, insufficient government safety supervision
and capacity, inadequate implementation of corporate safety responsibility systems, tur-
bulence in the construction market, and low and backward industrial technology levels
have caused these accidents.

2.2 Environmental Ethics Issues

According to the data of the National Bureau of Statistics, in 2014, my country’s cement
industry produced 2.48 billion tons of cement, with a capacity utilization rate of 65%,
or 1.8 tons per capita. Data from the National Bureau of Statistics also shows that in
the 10 years from 2005 to 2014, 28.89 billion square meters of various types of houses
were built in my country. Such a scale and speed of construction can be said to be
unprecedented in the world, but the scale and speed of house demolition in China during
the same period is also unprecedented. Relevant research shows that the average lifespan
of demolished houses in Chongqing is about 38 years, and the average lifespan of brick-
concrete structures in Zhengzhou is 28.45 years. In addition, many buildings in China
have been demolished after construction or even before construction, so it is often called
“the country that produces the most construction waste in the world”.

2.3 Other Ethical Issues

In addition to the two aspects of safety and the environment, engineering ethics also
faces various conflicts and incomprehensions such as the engineer’s culture, values and
professional ethics. As for the first one, such as urban renewal and construction projects,
it is often encountered in the demolition and reconstruction of historical and cultural
streets, and there will be disputes on the value of demolition, protection and economic
development, traditional culture and modern fashion. Another example is the CCTV
headquarters building. The project budget has increased from 5 billion yuan to 20 billion
yuan, and its safety and energy efficiency issues have attracted attention from all walks
of life. The public dubbed it “big pants”, and in November 2014, it was even voted as
the worst building to be demolished by the editors and reporters of the British “Financial
Times”. Tall Building Award”.

3 Ethical Theories Involved

3.1 The Theory of Utilitarianism

Utilitarianism is an ethical theory that takes actual interests, efficacy andother substantive
content as the basis of moral value. It is human nature to be selfish and selfish. It regards
human interests as the basis of behavior, the root of morality, the criterion of legislation,
and the measure of value for weighing everything. Utilitarians adjust the relationship
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between individuals and others, and between individuals and society according to the
principle thatwhat can satisfy people’s interests ormakepeople happy ismoral, otherwise
it is immoral.

3.2 Moral Ethics

“The Tao is born, the virtue is the animal, the object is shaped, and the utensil is
formed.” “That is why all things respect the Tao and value the virtue.” The Tao is
respected, the virtue is precious, and the life is not the life. It is always natural. “—
—Laozi, spontaneously adjust the relationship between people, so that individuals can
impose necessary constraints on their own behavior. “Virtue is not alone, there must be
neighbors”-Confucius, themost important thing inmorality is “ren”, That is “loyalty and
forgiveness”, and the heart is full of sincerity and tolerance when dealing with people
[1].

3.3 Social Responsibility Ethics

Corporate social responsibility mainly means that enterprises should not regard earning
money as their only appeal and purpose, but should also place social interests on the
same level while obtaining economic benefits. It includes: consumer rights, employee
benefits, Returns of economic stakeholders, industry development, environmental pol-
lution, social and public interests, etc. Take responsibility for the quality and safety of
the products provided; take responsibility for the promotion of social development; take
responsibility for the welfare and safety of employees of your own enterprise.

3.4 Debt Ethics Theory

Themoral theory representedbyKant is characterized in that the rules of actiondetermine
whether to realize or not, and only the rules that do not produce contradictions can be
generalized and realized. So, “practice movements under conditions that others do too.”
Acting, like her, is about demonstrating the value of human reason. When things are
done according to the rules of reason, it is moral and shows the value of reason. This
is one of the purposes. Hence, “my purpose is to treat people as people, not tools”; if
things are just “conventional”, that is wise not moral, and exceptions will arise. It may
or may not be implemented, only “beyond the rules” can be called the noble and great
value of reason, and automatic obedience to the rules makes action inevitable.

4 Teaching Practice

Engineering ethics should be taken as the curriculum perspective of all professional
basic courses and core courses. In short, engineering ethics courses can be taught in the
form of a combination of independent education and subject penetration [4]. Specifi-
cally, self-education refers to the establishment of specialized engineering ethics basic
courses, and subject penetration refers to professional basic courses or professional core
courses, combining relevant engineering ethics content in the teaching process. Based
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Fig. 1. BOPPPS Teaching Model

on the engineering ethics system of professional basic courses and professional core
courses, the core of the system should include engineering ethics content that matches
the curriculum content. Among them, the purpose of the basic courses of engineering
ethics is to deepen students’ understanding of the principles and standards of engineering
ethics, and the focus of engineering ethics is engineering ethics. Designed to improve
students’ understanding of future management skills (Fig. 1).

4.1 Case Teaching

Case teaching involves discussing and analyzing cases, researching and evaluating orig-
inal solutions to case problems, thinking and planning, and using cases as the subject of
analytical research in the classroom.Make improvements in the original case situation, or
put forward new ideas andmodels in new situations, and compare and exchange learning
methods. Case teaching not only creates an engineering practice situation for students
to enhance their interest in learning, but also allows them to experience the complex
situations and difficult choices they face. Engineering practitioners develop not only an
understanding of engineering ethics issues, but also the ability to manage engineering
ethics and engineering ethics. In addition to basic engineering ethics courses, engineer-
ing ethics cases need to be instilled in professional courses as part of engineering ethics
education [3].

4.2 Research Study

Inquiry-based learningmainly includes problem-based learning and project-based learn-
ing. In short, under the guidance of teachers, students actively discover, analyze and
solve problems through a variety of flexible and diverse research-based learning meth-
ods to achieve knowledge learning [5]. In the process of achieving learning objectives
in terms of capacity building and quality training, students’ inquiry-based learning is
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actively involved in learning and an atmosphere of group work. Students will develop
a unique understanding of learning methods and progress, a deeper understanding of
various engineering ethics issues, and an understanding of engineering ethics. Students
can also better develop teamwork, communication and other solutions in the process, and
the ability of collaborative group learning of complex issues of engineering ethics can
effectively improve the learning effect in the process of teacher-student interaction and
student-student interaction. At the same time, the unique inquiry-based learning mech-
anism can ensure the effective realization of future-oriented engineering ethics teaching
goals.

4.3 Combining Theory and Practice

Pure theoretical research not only increases the time it takes students to understand
and acquire knowledge, but also makes it difficult to internalize what is learned. By
combining with practice, the theory is tested and applied, so that students not only
understand and acquire the essence and essence of knowledge, but also richly internalize
it in their own life. The combination of theory and practice, not only to teach theoretical
knowledge in the classroom, but also to explain specific practical or practical problems,
and introduce them into the process of engineering practice, so that students can solve
ethical problems and engineering ethics problems in engineering, which is helpful for
Learn about its principles and standards. Theory and practical education are alternately
carried out, allowing students to discover the essence of engineering ethics principles
and theories in practical activities.

5 Teacher Team Building

Engineering ethics training cannot only be supplemented by the establishment of special
courses, but must integrate engineering ethics related content into professional basic
courses and professional core courses on the basis of engineering ethics major. Form
a training based on one professional course and linked with multiple basic courses. It
can be seen that the teaching of engineering ethics not only needs teachers who can
teach the basic courses of engineering ethics, but also need teachers who can combine
the teaching of professional disciplines with the teaching of engineering ethics in the
teaching of engineering professional courses.

For teachers who teach basic engineering courses, the training focuses on how to
carry out engineering ethics education in combination with the content of expert courses.
Students understand their own relevant engineering ethics standards and deepen their
understanding of engineering ethics through classroom teaching. Improve the ability to
deal with engineering ethics issues to achieve goals that echo professional curriculum
knowledge.

The researchers believe that engineering ethics requires a mixed educational team
of philosophical and engineering experts. Teachers with different backgrounds such as
ethics and engineering need to communicate regularly, break the boundaries of dis-
ciplinary thinking, and discuss with each other the teaching viewpoints and teaching
methods of engineering ethics.
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6 Conclusion

In recent years, the social problems caused by engineering practice have become increas-
ingly prominent and have an increasing impact. One of the important reasons is theweak-
ness and lack of training in engineering ethics. In the context of large-scale projects in
modern China, engineers as professionals, due to the unique professionalism, knowledge
and seriousness of the consequences of the project, as an engineer in a professional role,
should put the safety, health and well-being of the public first, which should be It is the
basic principle of engineering ethics. In order to improve engineers’ awareness of social
responsibility, it is necessary to change the traditional engineering concept, that is, to
seek the maximization of technical benefits from the engineering professional ethics
that are loyal to employers. It is necessary to actively supervise moral education. In the
process of rapid industrialization, there have been many production safety accidents and
chemical plant explosion accidents. Accident liability reviews often ignore soft factors
such as professional ethics and social responsibility, and focus on core factors such as
safety standards and management systems.

Fund. Supported by the Teaching Reform Research Project of Xi’an Traffic Engineering
Institute, XJY212009.
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
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the copyright holder.
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