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Information technology has brought great changes to China’s education. 5G technology provides a better guarantee for the
sharing of curriculum resources, facing the extreme shortage of educational resources in China. The contradiction between
limited educational resources and unlimited development needs of higher education has become increasingly prominent. How
to effectively realize resource sharing among universities has become a problem that must be considered in the talent
development of universities. In order to solve this problem, universities must improve the utilization rate of resources,
maximize resource sharing, and establish a more perfect resource sharing mechanism under the background of 5G and
Internet of Things. This paper analyzes the current situation of research at home and abroad, the current situation of resources
development, and the application of online courses under the background of Internet of Things, thus constructing an overall
framework of curriculum resource sharing mode. According to effective experiments, the offline curriculum education resource
sharing and traditional resource sharing schemes in the background of 5G and Internet are compared, and the necessity and
importance of applying 5G Internet of Things are verified.

1. Introduction

With the increasing scale of higher education, whether there
is a complete resource sharing mechanism is an important
factor to ensure that students can receive high-quality edu-
cation. Faced with limited teaching resources and unlimited
development needs, universities must reasonably improve
the utilization rate of resources, make use of the convenience
of 5G and Internet of Things technology, maximize resource
sharing, and propose solutions to the problems existing in
resource sharing. The literature [1] shows that there is an
extreme shortage of educational resources in China at pres-
ent. According to effective investigation, most students can-
not get high-quality teaching resources. On the university
campus, with the convenience of 5G and the Internet, they
have gradually formed a mode of sharing curriculum educa-
tion resources, which can share teaching resources, teachers’
resources, and curriculum resources and advanced teaching

facilities. According to the investigation of college students’
access to resources in the literature [2], it is concluded that
the simplest way for college students to obtain high-quality
learning resources is through libraries and online search
tools. According to a report, college students tend to share
resources among classmates and friends. Instead of directly
obtaining resources, on average, students share learning
resources twice or more times a week. They will share their
handwritten notes and textbooks, purchased extracurricular
books, and use some social software that cannot be directly
shared, such as sharing learning resources on the Internet.
The literature [3] studies the main ways of sharing high-
quality resources inside and outside universities. The conclu-
sions are as follows: the first one is through learning text-
books, extracurricular books, online courses, and learning
websites. The other is network resources. The characteristics
and differences between them are obvious. The literature [4]
investigated more than 600 teachers in order to investigate
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the influence of shared resources on teaching and practice.
Knowing how they use shared resources and how to choose
shared resources, the survey results show that shared educa-
tion can not only reduce costs but also bring greater flexibil-
ity to education. The literature [5] is to verify the timeliness
of the application of blog and wiki resource sharing mode.
Taking “Principles and Methods of Instructional Design,”
one of the universities awarded by the Ministry of Education
of China, as the research object, based on the research and
analysis of curriculum resources sharing at home and
abroad, this paper establishes a general framework of curric-
ulum resources sharing mode. The literature [6] studies the
sharing of massive open online course resources and puts
forward a solution to the fragmentation of network
resources. The implementation process and application
framework of linked data are introduced. The literature [7]
puts forward a brand-new way of education, which is called
Fujian-Taiwan cooperation in construction and education.
How to make full use of their respective educational
resources, limited integration and sharing between the two
campuses is the key to improve the education quality of tal-
ent training programs. Organizational coordination institu-
tions and teaching quality monitoring mechanisms have
been established to ensure the substantive sharing of educa-
tional resources. With the prevalence of the Internet of
Things and the explosive growth of various data flows, the
Internet of Things may face the problem of resource short-
age. Reference [8] puts forward a scheme to solve the short-
age of resources sharing. Considering the different
communication requirements of various sensors, a new
function is designed to drive the learning process. The
results show that this algorithm can achieve good network
performance. The literature [9] studies the platform of
“Construction and Sharing of Moral Education Curriculum
Resources in Shanghai Universities.” It is found that they
are realized through “1+2” operation mode, cloud storage
structure, user classification management, and resource
sharing scoring mechanism, which has the characteristics
of intelligent resource retrieval and real-time resource evalu-
ation and has become one of the important research achieve-
ments of “the construction and sharing of moral education
curriculum resources in colleges and universities.” The liter-
ature [10] describes a knowledge based on a learning devel-
opment system. Used in e-learning courseware design and e-
learning resource management, the distributed e-learning
system development environment is developed by building
a system model. The literature [11] introduces intelligent
algorithms in a distributed manner to coordinate the overall
goals of cellular systems with the individual goals of Internet
(LOT) devices. The utility function of Internet of Things
users is designed, a new incentive mechanism is constructed,
and a priority queue is set for continuous actions. The liter-
ature [12] proposes a distribution protocol using blockchain
technology. In the Online education resources, there are
unfair distribution of teaching resources and difficulties in
retrieving resources. Facing the emergence of 5G and Inter-
net of Things technology, teaching resources can be shared
and utilized in a variety of ways. With the support of 5G
technology and Internet of Things technology, this paper

realizes the research framework of sharing teaching
resources and puts forward the theoretical model of sharing
resources. This paper compares the offline curriculum edu-
cational resource sharing and traditional resource sharing
schemes under the background of 5G and Internet and
greatly improves the performance of teaching resources.

1.1. Research Background. With the development of science
and technology and the prevalence of Internet technology,
compared with traditional networks, 5G networks have the
advantages of light coverage, low energy consumption, hot
spots, and high capacity. It can spread data well. According
to the current extremely scarce state of educational
resources, some places do not have advanced teaching
resources, so it is necessary to make use of the convenience
of the Internet to share networks.

1.2. Significance of Research. The rise of the Internet of
Things has also promoted the development of the education
industry and launched a brand-new education model. The
sharing of network resources has broken the traditional
teaching concept, so that students are no longer limited by
time and place. The sharing of network resources can not
only save manpower and material resources but also quickly
let more people receive high-quality educational resources.

1.3. Research Status at Home and Abroad. Effective storage
and management of data is a problem that information
resource sharing parties need to solve. A large number of
scholars have done a lot of research on data encryption, stor-
age, and management. Safe and efficient storage of shared
data is the basis of safe sharing of resources, which can max-
imize the use of effective resources, maximize the value of
data resources, and promote the development of society
and production.

The prevalence of Internet of Things technology leads to
the frequent sharing and exchange of data, and more and
more people begin to pay attention to security and privacy
issues. Access control is an important technology to ensure
the data security of the Internet of Things. It is the control
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Figure 1: System model.

2 Journal of Sensors



of terminal access members to access shared data resources,
which makes the access more secure, effective, and flexible.

1.4. Problems in Resource Sharing. In the process of resource
sharing, there are also many security problems. The data
processing ability of data exchange mode is poor, and the
sharing security problem cannot be guaranteed. The follow-
ing are the problems:

(1) Resource interconnection and interoperability in
multidomain IoT scenarios. It is difficult to share
data across domains. The Internet of Things is inde-
pendent, and services are massively diversified and
decentralized, resulting in difficult data sharing,
poor service interaction, and system coordination
and linkage

(2) The confidentiality and privacy of data have received
a great threat. Therefore, how to ensure that infor-
mation resources are not leaked and the security of
shared resources has become a major challenge for
Internet of Things resource sharing

1.5. Implementation Process of Curriculum Resources. We
should make full use of the convenience brought by the
Internet of Things to our lives. Although network teaching
has been popularized, the traditional teaching methods are
still deeply rooted, and some teachers do not use informa-
tion technology very well. Therefore, teachers should fully
feel the charm of the integration of information technology
and classroom and lead teachers to recognize and utilize
information teaching resources and take their essence. For
some poor areas, school curriculum resources are extremely
scarce. As a result, many students cannot enjoy high-quality

educational resources, and then, the sharing of network
resources is particularly important for them. Sharing
resources is not only conducive to the reform of traditional
teaching methods in some poor areas but also conducive to
stimulating teachers’ “want to teach” and students’ “want
to learn,” which greatly stimulates students’ interest in learn-
ing and makes the teaching quality reach a higher level.

1.6. Application of Network Sharing Courses under the
Background of “Internet of Things”

1.6.1. Network Design and Development.When designing the
curriculum content, we should first analyze the learning
needs of different scholars and create multitype curriculum
files. Before the course is officially used, it is necessary to
try it out and modify and improve it according to the feed-
back and opinions of different auditioners.

1.6.2. Requirements of Online Courses for Teachers. In the
multimedia teaching environment, teachers should not only
have the basic knowledge and application skills of online
courses but also use some advanced equipment. On the tra-
ditional basis, some easy-to-understand pictures and videos
have been added to the network sharing course, but students
cannot master knowledge without a teacher’s explanation, so
teachers should also have clear language expression ability.

2. Secure Resource Sharing Protocol for
Ciphertext Attribute Authentication

2.1. System Model. The service registry is a data sharing plat-
form. The shared data information is encrypted and stored
in the server, and the data collector can download the data
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from the server. Data sharers can exchange identities with
data recipients. Data sharers can share data with data collec-
tors on the server, encrypt the provided data, and upload it
to the server.

Data acquirers are members who are interested in the
data on the server. They can download the corresponding
data from the server. If they have data access rights, they

can decrypt the ciphertext with the group key. The relation-
ship between the three is shown in Figure 1.

In Figure 1, the data sharer uploads course resources to
the Service Registry side, and the data getter downloads
resources from the Service Registry side, thus realizing the
sharing of teaching resources between the data sharer and
the data getter.
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2.1.1. Chinese Remainder Theorem

Definition 1. In Chinese remainder theorem, suppose there
are k pairwise positive integers p1, p2,⋯, pk ðK ≥ 2Þ. Let P =
p1p2,⋯, pk = p1P1 = p2P2 =⋯ = pkPk; Pi is shown in

Pi =
p
pi

1 ≤ i ≤ kð Þ,

pi > y:
ð1Þ

The following equations are satisfied:

x ≡ y1 mod p1ð Þ,
x ≡ y2 mod p2ð Þ,
⋯,
x ≡ yk mod pkð Þ:

8
>>>>><

>>>>>:

ð2Þ

There is a unique solution:

x ≡ y1p1p
i
1 + y2p2p

i
2+⋯+ykpkpik mod pð Þ = 〠

K

i=1
yt ⋅ p

i
t ⋅ pt

 !
mod p,

ð3Þ

where pitptðmod ptÞ = 1,  i = 1, 2:⋯, n.

2.1.2. Key Calculation for Shared Resources. According to the
Chinese remainder theorem, the following equations are
calculated:

xi ≡ ςt,1 mod p2ð Þ,
xi ≡ Tt,2 mod p2ð Þ,
⋯,
xi ≡ Tt,2 mod p2ð Þ:

8
>>>>><

>>>>>:

ð4Þ
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Figure 6: Resource query flow chart.
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And get a unique solution: xi = ð∑t
v−1δt,v∙yv∙ðp/pvÞÞ mod

P (in order to facilitate the solution, Tt,v=δt,v, v = 2, 3,⋯, t).
Among them,

P = P1 × P2 ×⋯ × Pt =
Yt

v−1
pv,

yv∙
p
pv

mod Pv = 1:
ð5Þ

Results obtained

Groupkey = xi = 〠
t

v−1
δt,v∙yv∙

p
pv

 !
mod P: ð6Þ

It can be used to encrypt the information exchange
between shared resources and terminal devices to ensure
the security of information exchange.

2.1.3. Encryption and Storage of Shared Resources. After the
terminal members in the shared resources complete the suc-
cessful registration steps, they can selectively encrypt and
store the uploaded resources.

2.1.4. Download and Access to Shared Resources. Each user
who logs into the system searches for corresponding
resources on the platform through keyword search and
related description content. If the user needs to access the
shared resources, he needs to send information to the plat-

form, download the corresponding ciphertext resources
according to the ciphertext link, and then select the corre-
sponding authority to calculate the decryption key:

xi = 〠
t

v−1
δt,v∙yv∙

p
pv

 !
mod P = xi = groupkey:: ð7Þ

According tom = ct,2m ⊕H2ðx3Þ ct,2m ⊕H2ðx3Þ, get the
resources of civilization.

2.2. Types of Learning Platform for Curriculum Resources.
With the advent of the information age, in order to better
organize platform resources, colleges and universities have
successively built educational administration management
systems, online learning course centers, and so on. The main
categories are as follows:

(1) Students’ autonomous learning: students can freely
answer the discussion questions raised by teachers
on the platform, and teachers can also upload exer-
cises. It makes up for the defect that offline teachers
have less communication with students and can also
test students’ autonomous learning ability [13, 14].

(2) Live webcast learning: on the basis of traditional
classroom, live webcast learning has more intelligent
functions, such as sign-in, answering first, and class
inspection. During the epidemic period, live web-
casts were held at home. After the outbreak, colleges
and universities also maintained a live learning
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platform. This is of great help to students’ final
review. Students can watch live playback and consol-
idate their knowledge.

(3) Blended learning: in blended learning platform, rep-
resentative platforms are “recording and broadcast-
ing classroom” and “smart classroom,” which have
the functions of recording, playback, interaction,
and group discussion. Give the teaching environ-
ment intelligent, integrated teaching management
and diversified teaching scenes and even introduce
the Internet of Things and big data technology to
open up all intelligent teaching platforms.

(4) Online open class: students can choose courses
according to their own hobbies, which are not lim-
ited by time and place. As long as there is a network,
they can learn. In some places, the resources of
famous teachers are scarce. We can learn the courses
of famous teachers through the Internet, so that
more people can come into contact with the class-
rooms of famous teachers and share resources to
the maximum extent.

(5) Calculator-assisted instruction: because the platform
type has a wide audience and the needs of various
universities are similar, it has become the main-
stream trend to open up the educational information
platform and realize resource sharing. The flowchart
is shown in Figure 2.

2.3. Resource Accumulation. Traditional teaching resources
basically come from teaching materials, extracurricular
books, etc. With the rise of multimedia teaching, more
resources come from multimedia courseware. In the infor-
mation age, network resources have gradually occupied the
mainstream trend. According to the learning platform, the

Table 1: Comparison table of results of different schemes.

Statistics
5G and Internet of

Things
Traditional
method

Other
methods

Mean 269 s 304 s 325 s

Median 25.24 s 37.69 s 42.58 s

Mode 23.87 s 39.65 s 43.65 s

Standard
deviation

12.65 s 18.73 s 19.65 s

Maximum 13.95 s 17.67 s 19.97 s

Minimum 59.57 s 92.67 s 97.19 s
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accumulated resources mainly include PPT, excellent mas-
sive open online course, question bank, and experimental
material training.

(1) PPT: it is mainly written around the curriculum and
helps students understand by means of some pic-
tures and micro videos, which is beneficial to stimu-
late students’ learning enthusiasm.

(2) Training of experimental teaching materials: it mainly
focuses on the construction of experimental centers in
schools and obtains medical experimental operation
resources based on visual intelligent laboratories.

In the face of numerous platform resources, we should
do a good job of sorting out and complete a certain amount
of resource reserves according to the advantages of the
Internet.

2.4. Architecture Design of Internet of Things Data Exchange
System. The data exchange framework is show in Figure 3.

As can be seen from Figure 3, data sharing center is more
important among several modules. Subdomains are divided
into data providing and data releasing ports. Subdomains
can provide teaching resources to the data sharing center
and can also obtain resources to exchange data and interface
with the data sharing center. Data sharing center is mainly
used to provide data service and service interface, and the
three modules are used to realize data exchange and sharing.

The core is the data exchange center, which plays the
role of service query, service release, and data conversion.
It consists of administrative center and edge shared compo-
nents, as shown in Figure 4.

2.4.1. Management Center. Manage the security manage-
ment of registering, publishing, and maintaining data
exchange services, as shown in Figure 5.

When a user initiates a query request, keywords are usu-
ally used to search, and the operation mechanism adopts
recursive mode. The flow chart is shown in Figure 6.

2.4.2. Edge Shared Components. Edge sharing component
consists of three parts: data exchange management, author-
ity management, and data processing management. Data
exchange management has the functions of data retrieval
and data transmission, and the data processing management
module has the functions of extracting and transforming the
data obtained by the management module, so as to realize
the sharing and exchange of diversified data. Privilege man-
agement module is the core to ensure data security. The
architecture diagram is shown in Figure 7.
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3. Experimental Simulation

3.1. Data Budgeting. In order to understand the use of the
Internet of Things, we conducted a questionnaire survey
on the members of Hunan Literature Information Resources
Co-construction and Sharing Collaboration Network.
Experimental results show that compared with traditional
methods, most people know new resource information
through the Internet of Things. A small number of people
learn about it through newspapers, relatives and friends,
publicity columns, or other means. The statistics are shown
in the following table. Statistics are shown in Figure 8.

3.1.1. Experimental Results and Analysis. We conducted a
simulation experiment to compare the speed and univer-
sality of resource sharing in the context of 5G and the
Internet of Things. The specific comparison results are
shown in Table 1.

Compared with other methods, the results are shown in
Figures 9 and 10.

3.2. Necessary Experimental Results. Comparing the imple-
mentation effect after adopting 5G and Internet of Things
with other schemes, we designed an experiment to compare
the degree of resource sharing without the background of
Internet of Things with the prevalence of resources under
the background of 5G and Internet of Things and obtained
the following data, as shown in Figures 11 and 12.

3.3. Evaluation Results. According to the survey results,
under the background of 5G and Internet of Things, infor-
mation dissemination is wider, faster, and more accurate.
The Internet of Things has become a mainstream trend. Of
course, the requirements for 5G network are higher, so we
should constantly optimize the network carrier and make
sufficient preparations for the service bearing of 5G and
Internet of Things.

4. Conclusion

We rationally apply the Internet of Things, which has
brought great changes to the information season and maxi-
mized the sharing rate of information resources. Finally,
on the basis of absorbing the theoretical research results
and practical experience of foreign resource sharing, accord-
ing to China’s specific national conditions, proceeding from
reality, this paper puts forward some new ideas on the con-
struction of literature resources sharing network in China
and especially puts forward some constructive views and
suggestions on how to choose the breakthrough point of
the construction of resources sharing network in China
and how to establish a self-developing network operation
mechanism, the guiding ideology of the construction of
resources sharing network in China, and the construction
of network system.

Data Availability

The experimental data used to support the findings of this
study are available from the corresponding author upon
request.
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