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Educational resource sharing among students is always an essential component for the development of education level. With the
progress of digital and communication networks among institutions, the use and sharing of high-grade educational resources can
reach a new level. 'is paper proposes a new platform for mobile educational resource prediction and sharing via wireless
broadband access technology. 'e architecture of the resource sharing system comprises resource, management, and service
layers. An evaluation index system is established to assess the quality of the resource, and a detailed description of the resource
assessment methods is presented. Moreover, the social impacts on the allocation of resources and similarities between the social
metrics such as response time, success rate, and resource acquisition were investigated. 'e system has the potential to provide a
high success rate and low response time. 'e system proposed in the paper will stimulate teamwork between teaching groups and
increase the ability of resource sharing and optimization more comprehensively.

1. Introduction

Recently, the demand for high-grade educational resources
has been rapidly increasing worldwide, and the application
of information technology has enabled the elevation of
education and encouraged education revolution in nu-
merous fields. However, the present methods of educational
resource sharing are still at an initial stage. 'e most widely
used method of educational resource sharing nowadays is an
online education platform based on cloud computing, such
as Coursera, Udemy, FutureLearn, Pluralsight, and Moodle
[1]. 'ese online platforms virtualize educational resources
and systems and deploy them on the cloud platform which
enables users all over the world to get access to such re-
sources. Compared with conventional classroom learning,
network distance learning provides incredible advantages
with the richness of educational resources, sharing, inter-
activity, and teamwork of teaching activities [2]. 'rough
these learning communities, resources can be shared, in-
teractive communication can be carried out, and cooperative
learning relationships can be established. Many

communities show strong interaction, and the online Q&A
of teachers and online communication of learners play a
great role in promoting learning [3].

Mobile Notes is one example where technology is used in
educational institutes to improve students’ learning expe-
rience [4]. In this type of project, digital whiteboard and
Personal Digital Assistant (PDA) devices are used by the
pupils to provide data exchange and interaction. Educational
information is shared in an asynchronous mode among the
students through the use of a central database. Although a
centralized asynchronous solution is beneficial for sharing
educational information in several situations, these methods
have a disadvantage that information is not shared instantly.
Another educational resource project named Collpad [5]
provides mobile-to-mobile communication for learning in
an indoor environment. 'e system uses PDAs for com-
munications for teachers and pupils and is based on WiFi
connections in indoor environments. An educational re-
source sharing system based on combining several devices
interfaces is presented in [6]. 'is system enables a user to
combine several device interfaces and to connect seamlessly
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with one multidisplay device.'e system employed a layered
architecture and is confined to LAN as the communication
channel. Didac et al. [7] proposed an education resource
learning system comprised of aggregated mobile devices,
forming organizations. 'ese aggregated devices provide a
newmechanism that facilitates the design of mobile learning
activities offering a virtual complex device that combines the
features of several mobile devices. Hou et al. [8] developed a
method for educational resource sharing based on block-
chain. 'e system was able to connect learners all over the
world and provide access to high-quality educational re-
sources. Moreover, the system has the potential to eliminate
the trust barriers between higher educational institutions
and social institutions and can well protect personal privacy.
Yao and Xiong [9] proposed a cloud-based educational
resource sharing model based on the analysis of related
application status. 'e model comprises resources, service,
and management layers. An assessment index was also
constructed to evaluate the quality of the resource and the
detailed description of the resource assessment methods.
'e model was effective to promote sharing of information
resources and educational applications. Yalcin et al. [10]
proposed a new model using virtualization technology for
promoting educational materials using the computer net-
work. 'e network topology consisted of real hardware
instead of virtual ones, which distinguished it from similar
topologies. 'is model can guide educational network and
system managers to develop and use a real educational
network and system management platform.

Conventional educational resource sharing methods use
storage mode systems based on contents [11]. Data and
information resources are stored on the storage server. If the
server provides data for multiple users, a large-capacity hard
drive will be required to store all types of educational re-
source files [12]. For colleges and universities, the recent
growth of high-speed digital networks offers not only simple
access to more efficient computing but also a new capability
and an opportunity to access educational resources [13]. In
this paper, a new algorithm is developed for mobile learning
community resource sharing using broadband wireless
connections. 'e system can provide high success rate and
low response time while sharing educational resources
among users. We also analyzed the impact of unequal
distribution of resources on society and examined the
similarity between response time and social indicators such
as resource access.

'e remaining sections of the paper are ordered as
follows. Section 2 provides background and explains the
architecture of the proposed education resource sharing
system. 'e resource sharing algorithm is discussed in
Section 3. In Section 4, the results are presented, and finally
the conclusion is given in Section 5.

2. Theoretical Analysis

2.1. Social Network Analysis. Teacher communities are be-
lieved to contribute to improvements in the practices of
teaching and research as well as to the collective capacity of
educational institutions. 'e majority of teacher

communities share educational resources in real-world
environments and via online networks. Previous research
shows that online networks may be an effective technique to
promote collaboration and sharing of educational contents
[14]. 'is study collected collaboration data from com-
munity members obtained through long-term experimental
observation and recording. By examining the response time
of members to acquire resources in the mobile learning
community, recommendations that are more conducive to
resource sharing can be made to promote the better de-
velopment of the mobile learning community.

In the virtual learning community, the user relationship
graph is formed by the friends between users [15]. After
community division, there can be several subcommunities.
'e similarity between two users is calculated in the sub-
community, and the learning resources for the user’s friends
are calculated. Although learners in the virtual learning
community form a social circle, there may be close and
distant relationships among people in the social circle.
People who have different number of friends in common
have different chances of becoming friends, even if they are
in the same social circle. 'erefore, the affinity between
learners can be obtained through similarity, thus generating
a recommendation. In a mobile learning community, the
learner can be connected on the cable to connect in the
virtual community as well as through mobile devices using
wireless or Bluetooth technology. For example, the function
of WeChat is to look for someone near, so there is a high
probability to become friends and share educational
resources.

2.2. Network Centrality Analysis. Network centrality is a
basic concept used to distinguish the status of community
members in the network [16]. 'e higher the degree of
centrality among individuals, the closer the relationship
among the members of the community. If a member is
directly related to a majority of the other members, then that
member is a very important node in the process of com-
munity information transmission, playing a key role in
interpersonal relationships, resource possession, and
knowledge dissemination and sharing. On the contrary, if a
member is in a marginal position in the network, he may
acquire a lot of information, but he cannot play an important
role in the transmission of information, and his position is
not conducive to his contribution to the construction of
group knowledge. 'e central potential is a quantification of
the position of the local group in the community and
represents the overall integration or consistency of the graph
[17].

2.3.NetworkDensityAnalysis. Network density indicates the
degree of interaction among the members of a community.
A high density indicates more connections among members
of a community, while a low density means fewer con-
nections among members. 'e possible value of network
density is between 0 and 1. If there is a direct relationship
between each pair of members in the network community,
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the maximum value of network density is 1, but in most
cases, the value of network density is less than 1 [18].

'e network density is the ratio of the actual number of
connections to the number of possible connections. Suppose
that the interaction among the members of a community is
represented by a directed graph “G”; then, the density “D”
can be calculated as

D �
n

N(N − 1)
, (1)

where n is the number of actual connections and N is the
number of actors. Density D shows the degree to which
nodes are interconnected and can be used to measure the
speed of information exchange.

2.4. Architecture of the Proposed Model. 'e overall archi-
tecture of the proposed intelligent distance education re-
source sharing platform is shown in Figure 1. 'e model
comprises resource layer, management layer, and service
layer.'ese layers are described in the following section [19].

(1) Service layer: this layer is mainly responsible for
providing direct access to resource sharing services
and is responsible for data storage. It also provides
high storage capacity. 'is layer provides access to
the shared resources using mobile phones, pads,
computers, and other devices.

(2) Management layer: this layer is responsible for
providing the system management functions, adopts
cloud platform architecture, and simplifies the
management process (by providing hardware
equipment, storage, and operation management)
and education managers to manage platform re-
sources (including service, accounts, and resources).
After applying for and obtaining a unified ID, each
branch can access the resource pool and obtain
corresponding services.

(3) Resource layer: in this layer, teaching resources and
learning resources are summarized through unified
interfaces. Sharing of teaching resources is realized
through resource integration, and the unified storage
of integrated teaching resources is used to effectively
solve the problem of teaching resource management.

2.5. Information Storage. Distance education resource
sharing platform based on cloud technology belongs to a
large data center platform rather than a single commercial
web server [18]. It consists of data center resources dis-
tributed in multiple regions and borrows a high-speed
communication network as a platform. It combines all the
control nodes of a university to the regional cloud data
center to transmit teaching resources and realize the
automatic transmission function of data among different
cloud data centers. 'e central platform has the privileges
to assign levels to users in provinces and cities. Combined
with the addresses of accessing users, the data center is
locked to further improve the data transmission efficiency.
By modeling the resource sharing platform with

OpenStack toolsets, it can effectively manage a large
number of resource pools (formed by computers, storage
devices, and network resources). OpenStack is an open,
free standard cloud computing platform. It is widely
installed as infrastructure-as-a-service (IaaS) in both
public and private clouds where resources and virtual
servers are can be accessed by users [20]. 'e storage
function architecture based on OpenStack is shown in
Figure 2.

3. Mobile Learning Community
Resource Sharing

In this study, the contact intensity between nodes was used
to describe the similarity between nodes. Let C(u,v) represent
the contact strength between node u and node v, and then
the contact strength can be computed as

C(u,v) � C(u,v)old + 1 − C(u,v)old􏼐 􏼑 × Ci, (2)

where C(u,v)old represents the contact intensity between node
u and node v in the last contact. Ci is an initial value, which
was uniformly set to 0.75 in this experiment. 'e recession
component was computed using the following equation:

C(u,v) � C(u,v)old × αt
, (3)

where α is the decay index, which was set to 0.98 in this
experiment.

'e transmission component was computed as

C(u,ω) � C(u,ω)old + 1 − C(u,ω)old􏼐 􏼑 × C(u,ϑ) × C(ϑ,ω) × β.

(4)

'e parameter β is used to describe the dependence
between nodes, which was set to 0.25 in the experiment.
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Figure 1: Platform architecture.
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'e PageRank algorithm was used to calculate the
centrality of nodes. Let P(u) represent the centrality of node
u, and P(u) can be expressed as

P(u) �
1 − d

n
+ d 􏽘

ϑεN(u)

P(ϑ)

N(ϑ)

, (5)

where the parameter d represents the decay factor, which
was set to 0.3 in the current experiment, and N(u) represents
the number of neighbors of node u.

According to the weighted square Euclidean distance
measure between the sample and the cluster center, the
objective function is minimized and the membership degree
and cluster center are obtained. 'e clustering objective
function was described as follows:

min Lm � 􏽘
N

i�1
􏽘

K

j�1
z

m
ij xi − Vj

�����

�����
2
. (6)

Furthermore, the fuzzy membership and dissimilarity
measure was employed to construct the objective function, find
the minimum membership and cluster center of the objective
function through iteration, and realize sample classification.

J � 􏽘
N

i�1
􏽘

K

j�1
u

m
ij d

2
xi, vj􏼐 􏼑 + Gij􏽨 􏽩,

Gij � 􏽘
β�NI

1
diβ + 1

1 − uiβ􏼐 􏼑
m

.

(7)

Finally, the optimization solution expression of the
objective function was computed as

uij �
1

􏽐
K
l�1 d

2
xi, vj􏼐 􏼑 + Gij/d

2
xi, vl( 􏼁 + Gil

,

vk �
􏽐

K
j�1u

m
ij xi

􏽐
K
j�1u

m
ij

.

(8)

3.1. Proposed Algorithm. Considering the self-organization
characteristics in the person-to-person contact environ-
ment, a distributed node centrality algorithm is proposed in

this study. When two nodes meet, they exchange their
current centrality information and the number of neighbors
(Algorithm 1: steps 5 and 6) and then update their centrality
(Step 7) according to steps given in equation (5). 'e whole
calculation process is described in Algorithm 1.

4. Experimental Process and
Performance Analysis

4.1. Setting Up the Experimental Environment. In this study,
a simulation platform based on VC.NET is developed. 'e
whole platform integrates the common node movement
model, resource query, sharing algorithm, and neighbor
discovery. 'e overall interface of the system is mainly
composed of the initial set of the system environment, the
choice of node movement mode, and the algorithm of re-
source sharing.'e settings of environment variables used in
this system mainly include the realization of environment
area, number of nodes, maximum communication distance
of nodes, size of node buffer, neighborhood identification
cycle, packet sending rate, and experiment duration. 'e
simulation platform integrates three of the most represen-
tative movement models and a real dataset collected at the
Korean Advanced Institute of Science and Technology
(KAIST).

We employed a dataset provided by the Korean Acad-
emy of Sciences [11]. 'e dataset collected the movement
tracks of 34 students over a period of nearly two years,
generating a total of 92 files, each containing hundreds to
thousands of independent system logs. 'is dataset contains
information about the location of each student at different
times. 'e specific format of data in each file is as follows:
residence time, location (x, y), where x and y represent the
coordinate information of each student.

4.2. Experimental Performance Analysis. In this section, we
analyzed the influence of user’s sociality on the efficiency of
the proposed educational resource sharing model. We in-
vestigated the influence of user similarity and centrality on
the response time of the resource acquisition model. 'e
resource acquisition response time refers to the time be-
tween a user making a request for a particular educational
resource and the user receiving the resource. 'e resource
response time of the system is represented by the average of
the resource response times of all the users.

We first analyze the types and number of educational
resources that are known to the users, that is, the users in the
system know exactly what resources other users have. In this
case, when a user initiates a resource sharing request
message, the user receiving the message responds with a
confirmation message if it has the resource available. If the
resource is not available with the current user, the node
forwards the request message to those nodes that are closely
related to the resource owner (i.e., those nodes that are
highly similar to the resource owner). When the other nodes
receive the same request message, they operate similarly. To
study the impact of node similarity on resource response
time, we devise another strategy for comparative analysis: we
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Figure 2: Storage architecture diagram.
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randomly select K nodes as relays. Finally, the response time
of the resources in these two cases is calculated.

4.2.1. Average Response Time. Figure 3 shows the average
response time whenK� 8. It is evident that the response time
gradually gets longer with the progress of the experiment.
'e brown-colored line bars in the figure represent the time
it takes for learners to obtain resources (k nodes are ran-
domly selected as relays) after making resource requests in
the learning group under normal circumstances. 'e blue
bars indicate the response time of the resource when the
request information is forwarded to members who are more
similar to the resource owner. It can be seen that the time
required to seek help from members with high similarity is
70% lower than the time required for normal communi-
cation (this is particularly obvious in 1200 s).

4.2.2. Success Rate. Figure 4 shows the success rate of re-
source requests in both cases. It can be seen that the success
rate of resource requests of nodes with high similarity is also
higher than the success rate of resource acquisition by ran-
domly selected nodes. For example, the success rate of high
similarity response time is 0.8 as compared to the success rate
of success rate with random k point selection. 'erefore, in
the mobile learning community, when members know which
members can help them or their friends are likely to help
them, they can make requests directly to them, and it is a very
convenient method to get resources.

'e above analysis assumes that learners who have re-
sources are known, and then they request these members to
analyze their response time and success rate of obtaining
resources. However, in most cases, learners may not know
which nodes have resources, and in fact, there is no need to
care about the owners of resources. Users care about access
to the resource, not where it is stored. In this case, K nodes
with high centrality are selected to participate in resource
request forwarding, that is, the resource requesting node
sends the request information to the nodes with high
centrality, and these nodes carry out the relay operation.

4.2.3. Effect of Node Selection. Figure 5 shows the success
rate for different values of k. It can be seen that the success
rates gradually decrease when the value of k is increased

from 3 to 30 in the experiment. 'e results show that the
method of K-node selection is adversely affected when the
number of nodes for K-node selection increased as opposed
to the proposed method. 'is validates that the method of
high similarity is more superior to the method of K-node
selection for educational resource sharing.

Based on the above experimental results, it can be
concluded that in the learning community established in
the WiFi environment, the shortest response time of
interaction between members is 300 s, and the average
time is about 13 min, which is acceptable. In addition,
today’s smartphones also provide a mobile push

Step Action
(1) Assume that N(u) ≥ 0
(2) P(u) � 0
(3) While node u encounters node ϑ
(4) If ϑ is the neighbor of u
(5) Send (N(ϑ), P(ϑ))

(6) Receive (N(ϑ), P(ϑ))

(7) Update (P(u) )
(8) Endif
(9) End while

ALGORITHM 1: Node centrality.
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Figure 3: Average response time.
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notification function. For example, using WeChat, mo-
bile QQ, and other software as the learning environment,
the response time will be shorter, and community
members can receive requests and reply in time. In this
community, if learners ask questions to members with
high centrality, the success rate of resource acquisition
will be higher and the response time will be shorter. 'is
is also related to the active degree of each member in the
learning community. 'e higher the active degree is, the
faster the corresponding help will be received, the shorter
the response time is, and the longer the survival time of
the community is.

5. Conclusion

In this study, an educational resource sharing algorithm
based on WiFi is presented. Based on the analysis of the
current teaching resource sharing system and its charac-
teristics, an educational resource sharing system based on
the service mode of the teaching sharing platform is
designed. 'e system has a high success rate and low re-
sponse time. 'e results show that in an environment where
the resource owner is known, sending the resource request
information to users with high similarity to the resource
owner will reduce the response time of the resource and
improve the success rate of the resource request. In an
environment where the owner of the resource is unknown,
sending the resource request information to those nodes will
significantly reduce the efficiency of resource sharing. En-
courage regional teaching units to provide broader collab-
oration and more comprehensive resource sharing.
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