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Abstract: Aiming at the problem of low comprehensive ability of students taught by the traditional teaching
method of programming course, this paper studies the teaching method of Python language programming
course based on Internet of things engineering. First, build the teaching level and teaching objectives of Py-
thon language programming. According to tf-idf weight method to obtain the knowledge points of Python
language programming course, on the basis of the established teaching levels and teaching objectives, hybrid
teaching means are adopted to achieve the teaching objectives and compl ete the research of teaching methods
based on Internet of things engineering. Through the comparative experiment with the traditional teaching
method, it is proved that the teaching method based on Internet of things engineering based on applied re-
search has higher comprehensive ability and superiority.
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1. Introduction

The Internet of things is based on the Internet, broadcast
televison networks, traditional telecommunications net-
works and other information carriers, so that al ordinary
physical objects can be independently addressed to
achieve interconnection network. The Internet of things
engineering technology involves a wide range of aspects,
including computer technology and sensor technology.
Python is a general programming language at the fore-
front. It is a powerful programming language. With its
elegant, clear and concise syntax, it can free beginners
from the details of grammar and focus on solving prob-
lems and analyzing the logic and algorithm of the pro-
gram itself. Python also has a large number of excellent
third-party function modules, which are very helpful for
interdisciplinary applications [1]. After years of devel-
opment, Python has become an important programming
language.

With the wide application of information technology,
high-level language programming has become a compul-
sory course for students in various universities. However,
due to the limitations of teaching methods and teaching
resources, most schools focus on the basic concepts and
knowledge of program design and simple case analysis of
program design in the teaching of this kind of course.
Some schools have added knowledge of data structure
and algorithm analysis to the teaching content. Tradition-
al teaching methods are mainly aimed at daily teaching
examinations. Although they can complete the answers
of programming examinations, it is difficult to train stu-

dents' ability to apply the programming knowledge they
have learned to solve practical problems. The extensive
application of Internet of things engineering can further
improve the teaching effect [2]. Therefore, based on the
above analysis, this paper will explore the teaching me-
thod of Python language programming course based on
Internet of things engineering.

2. Teaching Method Design of Python Lan-
guage Programming Cour se based on Inter-
net of Things Engineering

2.1. Teaching level and teaching objective of Python
language programming

Under the background of the Internet of things engineer-
ing, the teaching of Python language programming
course is carried out for students, so that students can be
familiar with Python programming syntax through learn-
ing and be able to write simple programs to solve prob-
lems using the basic Python development environment.
And learn to use Python library, finally have the ability to
use Python to develop Internet of things application
projects. Therefore, the teaching goal designed in this
paper is to carry out teaching for students of different
majors and divide the teaching level of Python language
program design course into two levels. One is the com-
mon computer course, as a non-information professional
Python language introduction program design; The
second is the professiona application course, which is
aimed at the professional students with a certain pro-
gramming foundation [3].
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The e teaching objectives of the two levels of teaching
are different. As a public computer course, the Python
language programming course includes the teaching of
basic language knowledge and basic algorithms as well
as the Python ecosystem. Figure 1 (a) shows the intersec-
tion between the basics of the Python programming
course and the Python ecosystem, but the former is the

Python based

Python ecosystem

Teaching objectives of public
courses

(a)

focus. The content of the course should highlight the ba-
sic algorithm appropriately, and the teaching should be
combined with the professional characteristics, such as
the introduction of scientific computing module library
for engineering mgjors, and the introduction of natural
language processing module library for language majors.

Python based >’ython ecosystem

Teaching objectives of specialized
courses

(b)

Figure 1. Schematic diagram of teaching objectives of Python course

As a professional application course, Python language
programming course does not need to start from the basic
algorithm logic and focus on the application of third-
party libraries. It introduces the approaches and methods
to solve the problems in the discipline domain with Py-
thon, as shown in figure 1 (b). There is a cross between
the Python programming course basics and the Python
ecosystem, but the latter is the focus. Students can quick-
ly grasp the basic knowledge of Python programming
based on their original learning experience of other pro-
gramming languages. After determining the teaching
level and teaching system, acquire the knowledge points
of the Python course for teaching.

2.2. Acquire cour se knowledge

The following figure shows the process of corpus prepro-
cessing of course knowledge. Teaching resources related
to Python language programming courses are collected
from the course resource database, and the collected
course teaching resources are preliminarily preprocessed
to remove useless information in these course teaching
resources. After theinitial processing of the course teach-
ing resources into txt text format, and then txt text seg-
mentation processing, to obtain the knowledge points of
the course.

Curriculum
resources TXT

Professional words

Professional term

Participles

Word
segmentation
dictionary

Figure 2. Cour se knowledge pretreatment process

In this paper, Rwordseg's own participle dictionary is
used for word segmentation, and there is a problem of
not being able to identify the new words and professional
terms in the professiona field. By means of custom dic-
tionary, professional new words and professional terms

are added into the participle dictionary to conduct word
segmentation again. After word segmentation, construct
the VSM vector space model of feature words in Python
language programming course and txt document, and use
TF-IDF weight method to judge the occurrence frequen-
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cy of feature words, so as to obtain the knowledge points
of meta-course [4].

Through statistica analysis of the word frequency ob-
tained by word segmentation, this paper establishes the
relevant feature words of Python language programming
course and the document word frequency matrix between
the course resource documents, thus forming the VSM
spatial vector model of course-related feature words and
course resource documents. TF-IDF weight method is
used to determine whether the feature word is a know-
ledge point in the Python language programming course,
so as to obtain the knowledge point contained in the
course corpus. The specific formula of TF-IDF weight
method to obtain knowledge points of the course is as
follows:

dy = fy” @

In formula (1), f, refersto the word frequency of rele-
vant feature word t in the Python language program-
ming course in the course resource document k , d,
refers to the weight, N refers to the number of docu-
ments in the course resource document set, and n, refers

to the occurrence frequency of relevant feature word t in
the whole course resource document set. The higher the
frequency of the target word t, the greater the weight
d, . After obtaining the meta-knowledge points in the

course according to the weight, the compound knowledge
pointsin the course are acquired [5-6].

First, judge whether the knowledge points formed by the
combination of two meta-knowledge points are com-
pound knowledge points. Set knowledge points Aand B,
and the combination of knowledge points A and B to
form a new knowledge point is AB. The new knowledge
point ABis regarded as a string, and the tightness of the
combination between the new knowledge point AB is
obtained through relevant calculation in the class phrase
string model, and the tightness of the combination be-
tween AB is used to judge whether AB is a compound
knowledge point of the course [7]. In natural language
processing, mutual information is usually used to meas-
ure the degree of interdependence between two concepts.
The mutual information between course knowledge point
A and course knowledge point B can be expressed as
follows:

N
lg—
n

MI (A B) =log, PP(AB) 2

(A)P(B)
In formula (2), P(A,B) represents the probability of the
new course knowledge point AB appearing in the course
resource document, P(A) represents the probability of
course knowledge point A appearing in the course re-
source document, and P (B) represents the probability of

course knowledge point B appearing in the course re-
source document [8-9].According to the above formula,

mutual information value MI (A B) is used to quantita-

tively estimate the probability of becoming compound
knowledge point between knowledge point A and know-
ledge point B. The greater the mutual information, the
higher the degree of integration between knowledge
points A and B, and the greater the probability of two
knowledge points becoming compound knowledge points.
The smaller the mutual information is, the lower the de-
gree of integration, and the smaller the probability of two
course knowledge points becoming compound course
knowledge points. After acquiring the teaching know-
ledge, design the teaching level and teaching system of
the course according to the Python language program,
and combine the knowledge points to determine the op-
timal teaching means to achieve the teaching goal .

2.3. Deter mine teaching tools

According to the teaching level and teaching system stu-
died in 1.1, this paper adopts the mixed teaching method
as shown in the figure below. Mixed teaching is the
combination of theoretical knowledge and practice. In the
teaching process of blended |earning, while teaching stu-
dents basic knowledge, teachers set up a variety of prac-
tical scenarios to promote students own learning and
improve their learning enthusiasm and initiative.

In the beginning, the teacher-oriented students teach the
basic knowledge of Python language programming and
guide the students to learn. During the learning process,
students learn knowledge in stages, solve the situation
programming problems set by teachers, and actually
check the procedures in the Internet of things engineering.
Through practice test, students can constantly optimize
their programming thinking and improve their Python
programming ability. According to the different needs of
students of different majors, design the practical content
of Python language programming course. For the stu-
dents of non-related mgjors, they should master the basic
knowledge and solve similar problems according to the
programming cases they have learned, so asto draw infe-
rences by analogy. For students majoring in relevant ma-
jors, it is necessary to provide effective information tech-
nology support for students to master the programming
ability to solve complex professional problems [10]. In
addition to taking the practice form of students solving
practical problems independently, we can also make full
use of network technology to realize virtual experiment,
simulation experiment and network simulation experi-
ment, so as to improve students' ability to solve problems.
Another important content of mixed teaching is the two-
way evaluation between students and teachers. Teaching
evaluation runs through every link of teaching. On the
one hand, students evaluation of teachers can promote
teachers to improve their teaching level. On the other
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hand, teachers make an overall evaluation of the learning
situation of the class and summarize the teaching expe-
rience. Two-way evaluation can improve the teaching
effect of mixed teaching method better. So far, | have

completed the research on teaching method of Python
language programming course based on Internet of things
engineering.
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Figure 3. Schematic diagram of hybrid teaching methods

3. Teaching Effect test

This paper studies the teaching method of Python lan-
guage programming course based on Internet of things
engineering, and verifies the actual teaching effect of the
teaching method studied in this paper by means of expe-
riments.

3.1. Test content

This experiment selected in 1, II two teaching level and
teaching resources in colleges and universities were simi-
lar. The teaching effect of the teaching method studied in
this paper is verified in the form of comparative experi-
ment. The control group of the comparison experiment is
the traditional teaching method of Python language pro-
gramming course, while the experimenta group is the
teaching method of Python language programming
course based on Internet of things engineering studied in
this paper. From the programming time, the succinct de-

gree of the program, the successful operation of the pro-
gram, the logic of the program, and the writing of the
program language in accordance with the norms, the stu-
dents learning effect was comprehensively measured
from five aspects. Through the comparison of experimen-
tal indicators, the advantages and disadvantages of the
teaching method in the experimental group and the con-
trol group were compared.

I, I participants of the 800 studentsin two universities, in
order to guarantee the uniqueness of experimental va-
riables and the results of scientific and effective, all of
the students didn't accept before taking on the Python
language program design course of other teaching re-
sources input, but has a certain use other computer lan-
guage programming basis. Before the teaching of expe-
rimental subjects, the comprehensive ability of all stu-
dents was tested from five perspectives. Computing I, 11
two schools to participate in the average comprehensive
performance of the students in the experiment.

Table 1. Aver age compr ehensive scor es of students participating in the experiment befor e the experiment

Test point of view School 1 School 1T
Programming thinking 7.1 7.0
Logical thinking 7.9 8.0
Programming time 6.5 6.6
Degree of simplicity 4.3 45
Programming success rate 6.3 6.2

As can be seen from the above table, the comprehensive
quality of the students participating in the experiment in
the two schools is not much different, which meets the

requirements of the experimental subjects in the compar-
ative experiment. T university students by the method of
experimenta teaching, 11 students at the university of
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application in the control group teaching method. Name-
ly T students at the university of application program de-
sign course teaching method, this article research 1T uni-
versity students used the traditional program design
course teaching methods. During the experiment, control
other experimental variables and complete the experi-
ment verification. After the end of teaching, students
participating in the experiment will be assessed with the
same assessment method. Statistics of all students as-
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sessment results, and analysis of assessment results, draw
the corresponding conclusions.

3.2. Test results

The test results of the teaching methods of two groups of
Python language programming courses are shown in the
following figure. The information in the figure is ana-
lyzed and the experimental conclusion isdrawn.
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Figure 4. Teaching method test results

According to the above figure, group I to participate in
the average comprehensive performance than of the stu-
dents in experimental group 11 to participate in the aver-
age comprehensive performance of the students in the
experiment. Group I experiment the students compre-
hensive performance and its participation in the experi-
ment before the average comprehensive performance
contrast, various aspects ability has obvious improve-
ment; Group 11 experiment the students comprehensive
performance and its participation in the experiment be-
fore the average comprehensive performance, the speci-
fication of the programming language and programming
operation success rate on small, almost no improve other
aspects. For the teaching purpose of Python language
programming course, programming logic, program suc-
cess rate and program conciseness are important indica-
tors to measure the quality of a program. In the case of
the teaching resources are all in the same level, compared
with the traditiona teaching method group 1T student,
applied in this paper, the design method of teaching
group T students can better realize the Python language
program design course teaching purpose. To sum up, the
teaching method of Python language programming
course based on Internet of things engineering designed

in this paper has better teaching effect and higher practic-
a vaue.

4. Conclusion

Python language has become a commonly used computer
language, proficiency in running Python language for
programming operations is the basic requirement for stu-
dents. This paper studies the teaching method of Python
language programming course based on the Internet of
things engineering. Through the comparison experiment
with the traditional teaching method of programming
course, it proves that the research method in this paper
can improve students' ability to a greater extent and make
them more proficient in mastering and applying relevant
knowledge, which has advantages.
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