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Abstract

This paper discusses the reform of core courses in Internet of Things (IoT) Engineering using
Wireless Sensor Networks (WSN) course as example. The reform will be based on the
Emergent Engineering Education (3E), and in view of the problems in the currently
curriculum, it focuses on three aspects, enriching teaching methods and resources, focusing on
the unification of theory and practice, as well as improving the level of teachers’ scientific
research abilities. The essential reason for this reform is to cultivate and train new talents who
are capable of being creative and easily adapting to new situations.
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1. Introduction

The Ministry of Education has been actively promoting the construction of 3E since 2017. Relevant
notifications have been released, upon the foundation of “Fudan Consensus”M, “Tianda Action”!4,
and “Beijing Guide”®, on the research and practices of 3E in exploring the new method of
engineering education personnel training. It aims to keep up with this new phase of scientific and
technological revolution and industrial transformation, as well as to serve and support a series of
major national strategies such as “One Belt and One Road”, “Internet plus”, and “Made in China
2025”. The Internet of Things (IoT) is one of the emerging strategic industries advocated by the
government which has become a popular new major in colleges and universities!l. The major of loT
engineering has become the banner of 3E construction as it requires the students to have innovative
consciousness, entrepreneurial spirits, and practical abilities®. The Ministry aims to cultivate both
application-oriented and compound talents who are capable of systematically master the relevant
theories, methods, and skills, as well as having the ability and creativity to analyze and design the 10T
system.

Wireless Sensor Networks (WSN), as a multi-disciplinary course, combines together sensor
technology, embedded technology, and wireless communication technology. It is one of the essential
supporting technologies of the IoT, and it is also a core professional course in the university
curriculum. However, the course is also well-known for its difficulty level due to the abstract theories
and a large quantity of complicated contents. As such, to train innovation talents, based on 3E, with
the traditional teaching method of simply explaining the contents in classes, seemed almost
impossible. The 10T major in Sichuan University of Science and Engineering (SUSE) was established
in 2012. After several revisions of personnel training program, the WSN course was set up in the sixth
semester and positioned as a professional core compulsory course, which includes 40 class hours of
theoretical teaching and 8 class hours of experimental teaching. The students showed a lack of
enthusiasm for this study, and their interest in the course is only diminishing. In searching for the best
solution for the current situation, some theoretical and experimental teaching is discussed to improve
the effect and quality of teaching, in hope to build a solid foundation for the cultivation of more lIoT
talents.
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2. Teaching status of WSN

2.1 Theoretical teaching

The theoretical teaching of WSN is still carried out in the traditional teaching mode and relies on
teachers’ explanation of the basic principles and technologies in WSN. The contents depend on the
teaching materials which have different emphases(®l. In addition, most of the current textbooks are
based on theoretical explanations, and only a few of them have practical contents. However, due to
different infrastructures, those textbooks with practical contents are not suitable for every educational
institution.

Using the course of SUSE as an example, the course of WSN focuses on the development of wireless
sensor environment, communication and networking technology, supporting technologies, protocol
standards and access technologies. Due to the characteristics of this course, the theoretical knowledge
IS quite abstract, and the content covers a wide range of knowledge. The course prerequisite is high,
and many students fear the WSN course before learning it. The existing class hours are not sufficient
to cover all contents in the curriculum, especially as the course involves the explanation of some
algorithms, the derivation of mathematical formulas and the abstract network protocol
communication. The students easily lose interest in this course as obstacles are overloading, causing
them to give up learning altogether.

2.2 Experimental teaching

WSN is a highly practical course. The purpose of experiments is to strengthen the mastery of the basic
theoretical knowledge in order to enhance the students' ability in operation. However, most of the
current experimental courses are severely lagged behind as opposed to the theoretical courses.
Teachings in theory and practice are easily separated. In addition, due to high cost in equipment and
maintenance, institutions have limited access to wireless sensor hardware equipment. Usually,
several students are to share the operation of one set of equipment, which cannot exert the subjective
initiative of each person, thus affecting the enthusiasm of learning. For the wireless sensor network
teaching platform, the manufacturer has encapsulated the experiment. Experiment results can be seen
through a few simple steps, and the students are only required to follow the instructions without
understanding the principles and specifications of the application. The purpose of learning becomes
ambiguous causing students lose interest in learning over time.

In addition, the practical class hours are inadequate. With only 8 class hours of experiments in this
course, new technical materials such as TinyOS operating system are easily slipped as time is
extremely limited. The lessons conclude before students are properly introduced to the course, which
deeply affects the efficiency and quality of WSN teaching. From personal experiences in teaching
implementations, we have concluded that it is not only difficult for students to learn, and also difficult
for teachers to teach. The situation in teaching of WSN is common issue in many universitiest . It is
an urgent matter to reform the curriculum, so to adapt to talent training model of the new engineering.

3. Reform of WSN teaching based on 3E

The construction of new engineering requires active response to explore new educational concepts,
structures and models, aiming to cultivate outstanding engineering talents that can adapt to changes
with the timest*l. According to the actual teaching experience of WSN course, the author believes
that the teaching reform of WSN can be discussed from the follows.

3.1 Taking ”Internet plus” as an opportunity to enrich teaching methods and resources

With the rapid development of Internet technology, the emerging forms of teaching are subverting the
traditional teaching mode. Learning on the network makes fewer limitations on time and space both
for teachers and students. Various forms of network resources such as micro-video can be used to
divide the teaching content into blocks. In addition, animation is suggested to explain the key point of
the abstract content of WSN. By constructing of a learning platform for WSN on the basis of “Internet
Plus”, teachers can answer questions online, and explain the problems of most students in the
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classroom, in order to achieve the goal of online and offline mixing teaching. Teaching-related
documents and video resources can also be shared among teacher and students. For the students,
preview and review of the video further strengthen the connection and integration of their knowledge
system.

3.2 Focus on the unity of theory and practice to strengthen students’ practical ability

Leading students to visit “smart home” and “RFID” laboratories to show the application of the [oT
and WSN in life can inspire their interest in learning this course. The institution should hire the
first-line engineers from the enterprise to enrich experience of practicing innovation and
entrepreneurship. It is necessary to increase experimental class hour at least to 16 for the WSN
conducted by SUSE and make sure that the practice course is not less than one-third of the theoretical
course to enhance student’s practical ability. Less demonstration experiments and more designed or
comprehensive experiments are a great help to develop the initiative ability of students. Students are
encouraged to participate in domestic and foreign competitions. In addition, communication and
cooperation with famous universities and corporations or society is also the good direction to try. It
may be considered to build an open laboratory and provide a good experimental environment for
students to carry out independent research. Only by continually exploring in practice, discovering
problems, and solving problems can inspire students' ability to innovate.

3.3 Raising the teachers’ scientific research ability and teaching competence

New technologies are constantly being produced, but the course content has not been updated
synchronously in the teaching process. Teachers are the organization and implementers of teaching
activities. Only high-level teachers can cultivate high-quality talents. It requires teachers to study
business knowledge hard, and strive to improve their own quality. Thus they can continue to add new
knowledge in the teaching process and broaden students’ horizons. On the other hand, teachers can
absorb more excellent students to their own scientific research team and guide students to think
independently. The young students are more active in thinking. Their new ideas may be the source of
teachers' scientific research innovation which can nurse teaching work better.

4. Conclusion

Based on the requirements of 3E, this paper explores three aspects to reform the WSN course
teaching, taking the current teaching situation into consideration. Enriching teaching means and
resource based on “Internet Plus”, focusing on the unity of theory and practice, and improving
teachers’” scientific research ability can be used to strengthen students' ability of innovation and
entrepreneurship.
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