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Abstract. ”Sensor Principle and Application” is a compulsory professional course for Internet of Things engi-
neering, electronic information engineering, intelligent perception and other majors. In view of the pain points
existing in the teaching of this course, a series of innovative measures are put forward: integrating and updat-
ing the teaching content, adopting mixed teaching mode and innovative experimental methods, digging deeply
into the curriculum ideology and politics, and building a multiple assessment and evaluation system, so as
to comprehensively improve the learning effect of students and enhance their practical innovation ability and
comprehensive quality. In order to promote the ideological and political teaching reform of the sensor Principle
and application course, the research group combined the training requirements of engineering certification for
students and the characteristics of application-oriented undergraduate students, with education moral education
as the fundamental goal and task, to cultivate students’ sense of innovation and feelings of home and country as
the starting point, clear teaching objectives, use a variety of teaching methods, fully tap the integration point of
moral education in the course, and optimize the assessment method. The ideological and political construction
of professional courses will stimulate young students’ confidence in the system, theory, road and culture to a
greater extent, and train students to become application-oriented technical talents who love the Party, love the
country and dare to innovate.
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1. Introduction

As a professional course with strong application and practice, sensor plays an important role in cultivating stu-
dents’ practical ability, innovative thinking and improving their overall quality. Traditional teaching materials of
sensor technology are based on theory, without experiment or practical guidance, and traditional teaching is also
based on theory, supplemented by confirmatory experiments, without real practical teaching links, resulting in
vocational education students can not really understand the principle of sensor [1-3]. At this stage, the teaching
focuses on the practical application of the sensor principle explanation, combined with practical projects, signal
acquisition, processing and error analysis, students can intuitively understand the sensor. With the rapid develop-
ment of Internet of Things technology, wireless sensor network technology, intelligent technology and computer
technology, the requirements for sensor knowledge have also changed. In the past, the basic principle of the sensor,
equivalent circuit, measurement circuit design, error analysis and sensitivity analysis were explained, and optical
fiber sensors, gas sensors, humidity sensors and ultrasonic sensors were not involved, and they cannot meet the re-
quirements of intelligent, wireless and networking of current sensors. According to the applicability of the course,
the teaching content of sensor will be adjusted and reformed [4-6].

Under the background of ”new engineering” construction, combined with the school’s school-running ori-
entation of ”insisting on local, application-oriented and open, and building a high-level urban university with
distinctive characteristics”, the teaching of this course focuses on application. Aiming at some pain points in
course teaching, this course integrates various teaching modes, innovates experimental methods, digs deeply into
curriculum ideology and politics, and builds a diversified assessment and evaluation system to be comprehensive
Enhance the learning effect of students [7,8].

2. Teaching Method Reform

2.1. Sensor Traditional Teaching Method Reform

Traditional teaching usually adopts the teaching mode of teachers’ teaching and students’ learning. Students’
enthusiasm is not high, which can not meet the needs of higher vocational personnel training. The sensor course is
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multi-disciplinary, with a wide range of involved areas, knowledge collection, a large number of devices and loose
content, involving mechanics, thermodynamics, optics, electricity, physics and chemistry related knowledge, in the
case of students with a relatively poor foundation, teachers are required to adopt a flexible way to demonstrate the
class. Through the combination of computer technology, multimedia technology, the use of micro-lessons, videos
and other ways to enrich students’ access to knowledge, the classroom adopts practical skills and other means to
inspire more discussion, enrich class life, according to the characteristics of vocational students, teaching students
according to their aptitude, so that students have more opportunities for independent learning. At the same time,
it is necessary to use project-based teaching method to combine theory and practice to achieve deep integration of
production and teaching [9-11].

Since the sensor course is a course of perceptual understanding, it is necessary to make full use of the con-
venience of the laboratory, such as multimeter, oscilloscope and other tools, and use the existing sensors in the
laboratory to show different sensors and signal changes. The photoresistor is subject to constant changes in light
irradiation resistance, and the field uses a multimeter to show the resistance changing with the light intensity, so
that the application of the sensor principle is more intuitive. The thermistor is in different temperature fields, and
uses a multimeter to show the change process of the resistance, which makes the class lively, encourages students
to think, makes the esoteric theory easy to understand, and lays a solid theoretical foundation for the subsequent
design experiment courses [12-15].

Project teaching, as the main direction of reform in recent years, transforms traditional knowledge into teaching
projects and combines theory with practice. However, the integration of production and education in China is not
deep enough, the basis of project-based teaching is engineering practice, and the practical conditions of schools
are still not mature enough. Therefore, electronic building blocks are selected to achieve simple project teaching.
For example, the use of resistance strain sensors and electronic building blocks to achieve weighing, the use of
ultrasonic sensors and other electronic building blocks to achieve ultrasonic ranging, height measurement and
liquid level depth, the use of smoke sensors and other electronic building blocks to achieve indoor air detection,
the use of various photoelectric sensors to achieve photoelectric detection, the use of various temperature sensors
for temperature detection, the use of soil moisture sensors and soil moisture sensors Other electronic building
blocks realize automatic watering system, etc., fully tap the innovative potential of students, achieve the ideal
teaching effect, and achieve the purpose of cultivating students’ practical operation ability.

LabVIEW is a graphical programming language developed by NI company, which is the best programming
language for virtual instruments. The front panel of LabVIEW visualization is a human-computer interaction inter-
face, and the program block diagram contains a large number of function boards. Different controls are connected
through the connection to achieve different functions1. In the sensor experiment, data acquisition instrument and
LabVIEW graphical language were used to build a human-machine interface. Real-time display and processing of
data collection can realize the detection of pressure, light, temperature, humidity, smoke and other parameters. S-
tudents can also build circuits independently through multi-functional innovative experiment modules, accurately
exercise students’ hands-on ability and innovative practical ability, and better understand the technical principle,
data processing and display of sensors through practice [16-19].

2.2. Experimental Method Reform of Sensors

Experimental teaching is an important part of engineering courses, and sensors are no exception. Most of the
sensor experimental equipment used in the sensor experiment teaching in undergraduate colleges and most junior
colleges is a combination of experimental platforms or experimental boxes, without application scenarios, can
not be combined with practical applications for further analysis. This type of device can only train students to
make simple connections according to the experimental instructions and verify the principle of the sensor, but
it cannot make them understand how the sensor obtains signals. This kind of experiment is not conducive to
stimulating students’ interest in learning, and is not conducive to cultivating students’ practical application ability
and innovation ability [20].

The verification experiment increases the interaction through the teacher’s demonstration in class. Students
can directly observe the demonstration process and draw conclusions, so that students can truly understand the
sensor principle and stimulate their learning interest. For example, when talking about photoresistor, use a mul-
timeter to measure the photoresistor resistance value of different light sources; When it comes to piezoelectric
sensors, the pressure to charge transformation can be achieved by the ignition device of a lighter; When it comes
to thermocouples, the hot end is burned at a high temperature with a lighter, and then the change process of the
cold end voltage is measured [21-24].
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3. Ideological and Political Teaching Practice of Sensor Principle and Application
Course

This course is an important professional basic compulsory course, which can lay an important foundation for the
following courses, such as the principle and application of single chip microcomputer, the principle and appli-
cation of intelligent instrument, graduation design and students’ postgraduate entrance examination. This course
adopts the mixed teaching mode of ”online, one-line and off-line”. On the one hand, the application of informa-
tion platform, the establishment of online classroom, a large number of course ideological and political content,
resources, moral education materials uploaded to the online classroom, for students to view at any time, repeat-
ed learning. On the other hand, in the teaching process, the student-centered and problem-oriented, the teaching
method of inspiration and summary is adopted, and the teaching process of ”raising questions, thinking about
problems and solving problems” is used to stimulate students’ interest in learning and fully mobilize students’
subjective initiative in learning. In view of the problems existing in the class in the past, such as low active class-
room atmosphere, students’ inattention, insufficient ideological and political content in the class, and relatively
inexperienced addition of ideological and political education content, we need to carry out teaching reform from
four aspects to improve teaching quality.

In the course preparation, teachers should take into account the preparation of teaching materials and stu-
dents. Teachers should formulate a teaching plan acceptable to students, conduct in-depth research and analysis
of the teaching content, focus on the design of teaching links, and integrate the course knowledge points with
moral education cases to achieve the purpose of ideological and political education in the curriculum. In the
teaching process, teachers should guide students to learn relevant scientific and technological literature, under-
stand the cutting-edge technology of sensors from multiple angles, and fully mobilize the initiative and creativity
of students [25-28]. Teachers should pay attention to cultivating students’ academic integrity, truth-seeking and
pragmatic spirit of scientific research; Cultivate students’ ability to find and solve problems; Cultivate students’
hard-working and persistent research spirit; Cultivate students’ innovative thinking and innovative habits; While
strengthening professional confidence, students’ sense of social responsibility and feelings of home and country
are cultivated. Teachers should follow the rules of the curriculum, focus on the curriculum construction goal of
knowledge teaching, ability training and value shaping, and fully tap the moral education materials ”integration
points” related to socialist core values such as social responsibility, cultural confidence, professional confidence
and family and country feelings. Through the use of various teaching materials, classroom interaction and after-
class teaching effect evaluation, the moral education elements are fully integrated into the course teaching, and
the correct values, ideals, beliefs and feelings of family and country are effectively transmitted to students in the
way of ”moisten things silently”, which not only imparts knowledge, but also achieves the effect of cultivating
morality and people, so that teaching and educating people are implemented into classroom teaching.

In the teaching process, if professional teachers only adopt a single, rigid and traditional preaching form
to teach some major principles to college students, they can not achieve good teaching effect. When carrying
out ideological and political education, it is necessary to fully tap the ”integration point” of moral education
materials related to socialist core values such as social responsibility, cultural confidence, professional confidence,
family and country feelings, and fully integrate moral education elements into teaching through the use of various
teaching materials.

When teaching the teaching content of ”The working principle of strain sensor”, the course is taught by asking
questions: ”Please combine the working principle of rheostat sensor learned above, and try to summarize the
working principle and application of strain sensor according to the knowledge learned before class.” Teachers
first do not analyze and explain, let students preview the course knowledge, fully mobilize students’ learning
enthusiasm and subjective initiative, cultivate students’ ability to find problems, and improve students’ learning
enthusiasm. When teachers teach the teaching focus of ”The working principle of strain sensor” in the form of
”raising questions, exploring questions, summarizing and concluding”, they can combine students’ answers and
opinions expressed by students, introduce the various disciplines competitions and awards that students of this
major have participated in in recent years, and combine teachers’ own experience of leading students to participate
in scientific research. Encourage students to be innovative and cultivate students’ good scientific literacy of seeking
truth, being pragmatic and thinking independently.

4. Innovative Ideas and Measures of Course Teaching

We adhere to the student-centered, problem-oriented and continuous improvement teaching philosophy, follow
the new engineering teaching strategy of ”learning, thinking, practicing and understanding”, and adopt innovative
measures such as updating and integrating teaching content, online and offline mixed teaching mode, innovative
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experimental methods, in-depth exploration of curriculum ideology and politics, and construction of multiple
assessment and evaluation systems, in order to solve the above pain points in teaching.

Integrate and update the teaching content, and continue to build the curriculum resources. The content of the
course is sorted out and reconstructed, and new technologies are added. In the teaching process, teachers should
pay attention to domestic scientific research trends in a timely manner, and introduce cutting-edge content in the
field into the curriculum, such as integrating sleeveless blood pressure measurement methods, nanosensors and
other technologies into the teaching of the ”New sensor” chapter. At the same time, pay attention to domestic
hot issues, contact the sensor knowledge learned in the course, inspire students to think about the application
of sensors, such as excessive rainfall caused by tunnel water, timely elimination of elevator buttons and other
practical problems, let students think about the use of sensors to solve the above problems, in order to achieve the
purpose of application [29,30].

In terms of course construction, nearly 40 key knowledge of ”Sensor Principle and Application” course are
sorted out, and micro-class videos are recorded, guided learning plans are prepared (to clarify learning objectives
and learning content), and online question banks are constructed. Students can complete the study of theoretical
knowledge in an all-round way through video resources, after-class tests, discussions, examinations and other
forms.

Adopt mixed teaching mode, use a variety of teaching methods, organize a variety of teaching activities, and
enhance students’ learning interest and curriculum participation. Through resources such as pre-class guidance
plans, micro-class videos and pre-class homework preview, students can learn micro-class videos in advance,
complete pre-class homework, summarize the problems they encounter, and walk into offline classroom learning
with problems. In class, we pay attention to cultivating thinking and practical innovation ability, and adopt a
variety of teaching methods to organize teaching activities, such as CBL, PBL, TBL, student-guided performance,
heuristic, practice-based teaching methods, etc., to make students ”move”, improve their learning interest, actively
participate in class, interact with teachers and students, and solve the problem of students’ low participation and
lack of learning interest. After class, students are asked to complete various forms of work (exercises and extended
group reports) at different levels [31,32].

In terms of practical teaching, adhere to the ”application-oriented”, add comprehensive and designed experi-
ments, and adopt the experimental method of ”virtual and real combination” to enhance students’ practical inno-
vation ability and post competence. Application-oriented, implement the ”multi-mixed” form of school-enterprise
cooperation to educate people, put the relevant sensor technology cases in the enterprise on the ”wisdom tree”
platform for students to learn, and increase comprehensive and designed experiments in combination with the ac-
tual cases of the company’s sensor applications. Using the ”virtual-real combination” experimental method, sensor
virtual software in the field of Internet of Things is used to simulate sensor applications in smart home, smart agri-
culture, intelligent transportation and other industries, and specific sensor application experiments are carried out
in the Internet of Things application comprehensive laboratory. In addition, it can also be combined with teachers’
scientific research, college students’ innovation and entrepreneurship competition, discipline competition, etc., to
add design experiment content to improve students’ practical ability in an all-round way.

Dig deeply into the ideological and political cases of the course. Combining with the content and characteristics
of the ”Sensor Principle and application” course, we dig deeply into the course thinking and politics, introduce
ideological and political cases, and attach equal importance to the course education and ideological and political
education. As an important sensor equipment in the Internet of things, sensors are the basis for the implementation
of major national strategies in the direction of the industrial Internet and ”Internet +”, so the state pays attention to
the localization of sensor products, which is of great significance for improving the level of science and technology
in China and ensuring the national basic information security. Therefore, in the course of teaching, we should
introduce the ideological and political content of the course, cultivate students’ sense of mission and professional
pride, and make students become responsible socialist builders.

A diversified assessment system has been established, and students’ final scores are composed of online,
offline and written scores. Among them, online scores accounted for 22%, offline classroom scores accounted for
18%, and final exam scores accounted for 60%. Adhering to the student-centered principle, it constructs a process
assessment system based on knowledge goals, ability goals and value goals, takes the achievement of curriculum
goals and students’ graduation requirements as the main basis of assessment, and comprehensively evaluates
students’ ability to analyze and solve problems. Students are comprehensively assessed from online, offline and
final exams respectively. At the same time, according to the implementation effect of the process assessment,
the problems and shortcomings exposed by students in the learning process are summarized and improved in a
timely manner, so as to continuously improve the teaching effect and help achieve the course objectives. Among
them, online comprehensive evaluation mainly includes video learning progress, homework test, online discussion,
communication, Posting and so on. The online platform records the students’ behavior data in real time, sets the
weights of each project activity, and automatically calculates and gives the results. Offline evaluation mainly
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includes class attendance, discussion and communication, speech and experiment report, network program, and
achievement display. Final exam results are closed-book written test results [33-35].

5. Conclusion

The practice has proved that the application of PDCA cycle has a good effect on improving the teaching quality
and ideological and political teaching of the course. Teachers should continue to use this method in the future
teaching process, find new problems in each cycle, and timely solve these problems in the next cycle, while
recording in detail in the document. Practice has proved that every PDCA cycle, teachers’ teaching level has been
greatly improved, and schools, teachers and students can benefit from it, forming a virtuous cycle. The exploration
of ideological and political teaching reform in this course has realized the organic integration of knowledge impar-
tation and ideological and political education. Application-oriented colleges and universities insist on ideological
and political education is the fundamental guarantee to train the socialist builders and successors with all-round
development of morality, intelligence, physical fitness, the United States and labor, which meets the needs of
application-oriented colleges and universities to serve the local economy.
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