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Abstract. Aiming at the small learning social scope for learning in current higher
vocational education, insufficient resources, and low learning efficiency of aca-
demic conditions, an online and offline teaching workshop platform of higher
vocational PBL based on big data technology is designed. Firstly, according to
the problems existing in traditional PBL teaching, a PBL teaching network sys-
tem is constructed by using Internet and B/S browser architecture, which includes
user layer, functional logic layer and physical storage layer. Then, the SQL Server
database is established in the system, through which the system is tested. The test
and verification show that the proportion of the respondents who are very satisfied
with the application of the system is about 14.79%, and the application effect of
the system is good. It indicates that the established online and offline teaching plat-
form of PBL of big data network can increase students’ learning resources, expand
the scope of learning social groups, make students more self-conscious and active
in learning, and enhance their ability to learn and solve problems independently.
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1 Introduction

With the gradual development of the economic strength and technological level in China,
computer network technology has already penetrated into every aspect of life. It has been
involved in science and technology, education, finance, and medical treatment. Tradi-
tional teachingmethods can no longermeet the current development of higher vocational
education. In traditional culture teaching, teachers teach students mainly through mul-
timedia technologies such as blackboards and computer PPT. This kind of teaching
method has been widely used in the teaching field, but there are still problems such
as repetitive teaching methods, low teaching quality and restraining students’ creativ-
ity and imagination, which is not conducive to the long-term development of current
teaching. In response to this problem, scholars have conducted a lot of research. Yang
Yonghua took Sichuan Mechanical and Electrical college as the research object, pro-
posed to use the PBL method to build an online teaching platform. Experiments have
found that the platform conducts in-depth mining of students’ information through data
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mining algorithms, and classifies students’ information through clustering algorithms,
realizing personalized online teaching of students [1]; In order to improve the effect of
online and offline teaching in colleges and universities, Liu Han proposed a regional
economics method based on PBL, which combines the learning methods of online and
offline courses and provides targeted teaching guidance to students [2]; In order to real-
ize the effective evaluation of higher vocational education, Li Weimin et al. proposed a
hybrid teaching model, through which the higher vocational rehabilitation assessment
technology is applied, and it has certain feasibility [3]. However, although the above
scholars’ research has achieved certain application results, in higher vocational teach-
ing, there are still problems such as single teaching methods and insufficient teaching
resources in higher vocational teaching, which cannot effectively improve the learning
efficiency. Based on this, combined with the research experience of the above scholars,
a PBL online and offline teaching platform based on the big data network environment
is established. The content that students are interested in is obtained through the big data
technology, and the information is stored and matched through the database, so as to
use this system to carry out personalized teaching for students. In this way, the learning
resources is increased, the scope of learning is expanded, and the learning efficiency is
improved.

2 Overall Architecture Design of PBL Teaching System

Among a variety of efficient online learning, a teaching method that is suitable for stu-
dents to deeply feel the learning atmosphere is called PBL teaching method (problem-
based learning). This kind of teaching method is mainly to ask questions or customize
goals for learning, and it gained great strength and promotion in the field of education
all over the world [4]. The main meaning of PBL teaching method is based on the teach-
ing mode of students-oriented questions in the real learning classroom. This teaching
mode can improve the ability of vocational students to learn independently, improve
their imagination and thinking ability, and can help them independently solve problems
when they encounter difficulties, and obtain professional theoretical knowledge from it,
thereby improving their practical ability.

There are two PBL teaching methods in the big data network environment. One is to
obtain information through the Internet network when students learn. This method only
uses the Internet as a tool to transmit knowledge; The other is completely relying on the
Internet for open learning, it can not only teach, but also communicate on the network
platform, such as the current popular web-cast teaching [5]. PBL mainly focuses on
three basic elements: students, teachers, and problems. Questions are the key, whether
asked by students or teachers, and then students find ways to solve problems. Teachers
can give guidance to help students solve problems and find answers.

The design of the PBL network architecture system is mainly divided into three
levels. The first layer is the user layer, which belongs to the client and is mainly used
for user input. The platform user roles include students and teachers [6]. The user role
enters the function logic layer of the key layer server by opening the computer browser
Internet network to search, which mainly includes four modules, namely function man-
agement, teacher module, student module and interactive communication module [7].
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Fig. 1. The overall framework of PBL teaching platform

Further, it can go to the user information database and problem scenario database in the
server physical storage layer. This layer mainly manages and stores the data sent by the
system. The main system logic is shown in Fig. 1.

3 Set Up the Development Environment of PBL Network Teaching
System

3.1 System Development Architecture

To develop the PBL network teaching system, the first step is to build an environment
suitable for the PBL network. The following uses integration SSH (Struts+
Spring+Hibernate) system development software framework, selecting lightweight Java
website [8].

In the system development software framework, the SSH architecture is a B/S
(Browser/Server) browser architecture that can be divided into three levels. Struts in
the presentation layer mainly controls the display and logical sequence of the system
front desk. Themain function of business layer Spring is to separate the logical sequence
of the business, which can improve the stability and repairability of the system [9]. The
persistence layer Hibernate maintains the data and processes it through the oriented
system layer database.
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3.2 MyEclipse Integrated SSH

The overall framework of SSH (Struts+Spring+Hibernate) system development soft-
ware is mainly composed of five programs including MyEclipse integrated develop-
ment environment, application server Tomcat, adding Struts and Hibernate, and Spring
development functions [10].

In the PBL network teaching system, SSH is expanded by the plug-in MyEclipse
in Eclipse. Eclipse is an open source code, and a system development platform can be
continuously developed on the basis of Java. The MyEclipse integrated development
system is fully functional and easy to install. It mainly includes complete coding, which
can debug the system, test and release the main functions [11]. Supports HTML in
the system development software framework, presentation layer Struts, business layer
Spring, etc.

3.3 Database Platform SQL Server

Computers were commonly used in data management, and data sharing and processing
requirements became more and more complex, and traditional database management
systems were no longer practical. Therefore, a database management system (DataBase
Management System) was designed, which can perform unified classification and man-
agement of the existingmiscellaneous and cumbersomedata [12].The relational database
SQL Server is developed on the multi-user computer operating system UNIX platform,
and SQL Server is developed on the new technology Windows NT platform [13].

Needing to establish a database platform using SQL Server 2005 system, this system
ismainly set up 6 versions according to the needs of different enterprises and individuals,
mainly including the most comprehensive enterprise version which can solve complex
data problems; standard version for small and medium-sized enterprises; work-group
version that is applicable for small enterprises; development version for supply devel-
opers; and also streamlined version and compressed version of mobile version which
are applicable for low-end developer and user, etc. In the system display interface, the
unified management tool SQL Server Management Studio is used to access, configure
and manage SQL Server 2005 system components [14]. This tool includes two: One
is to manage images, referred to as image resource manager, and the other is editor, to
view and analyze acquired data, referred to as view analyzer. In the system database,
the system is divided into three types: problem type, solution type and management
type. The function of the problem class is to design a creative scene for the proposed
problem, and to save the problems and data that appear in the scene. The function of
the solving class is to solve the problem, calculate the answer, and store the data and
information in the learning. The management class is to manage and save the various
function information of the system.
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4 System Implementation and Application Testing

4.1 Main Function Implementation

To realize the main functions of the PBL network teaching system, firstly by asking
questions, users log in on the system and confirm the roles. The role of the question
class is to design a creative scene for the question raised, and users use the online editor
CKeditor to upload and save data for problems that occur in the network scene.

Second is group management. After the user uploads and saves the preset scenes of
the problem, it enters an important link in the PBL network teaching system, that is,
irregular or regular grouping of students, allowing students to organize and collect data
according to the questions raised, independently learn to find solutions to problems.
Again, to facilitate group management, a web development technology for creating
interactive web applications is used for dynamic management of student lists [15].

Teaching system resource management. In the PBL online and offline teaching
system under the network environment, the resource management module consists
of three modules: the system data resource library, the learning tool section and the
self-searchable program. Legal users can see resources of these three modules in this
system.

4.2 PBL Network System Function Test and Experimental Effect Analysis

4.2.1 PBL Network System Function Test

In order to obtain more accurate experimental results, the research is to conduct func-
tional tests and experiments on the PBL online and offline teaching platform system
under the network environment, and use the program software to display it in a waterfall-
shaped model. The advantage of this model is that the system defects can be found and
dealt with in advance. The route is mainly divided into five parts, including require-
ments formulation, analysis architecture, database system design, model development,
and functional testing. Through these five steps, the system is verified and tested to see
whether its functions, attributes, schemes, etc. are applicable.

There are many software testing methods, which generally include testing the user
interface, the main functions of the system, system robustness, system performance
testing, etc. This research mainly chooses system function testing to verify the system.

The function test of PBL network teaching system usually uses the black box test
method. Its application is mainly to input data in the system and observe whether the
output data is consistent with the target expected value. Inconsistencies indicate that the
function test is unqualified. In the PBL network teaching system function test, under-
standing the function and business process is as shown in Table 1 using the user log-in
test table.
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Table 1. Use user log-in test form

Testing example Expected results Actual results

User’s name or password
is empty

The front desk prompts that the
user’s name or password is error

Desired outcome (show error
massages)

User’s name is error Background judgment, show no
such user

Desired outcome (show error
massages)

User’s name is correct,
password is error

Background judgment, show
error password

Desired outcome (show error
massages)

User’s name is correct,
password is correct

Background judgment, show
successful log-in

Desired outcome (turn to the
main page)

The above test using user’s log-in shows that the final expected target results
and actual results obtained in each functional test case of the system have reached
expectations, indicating that this functional test method is feasible.

Through the above test, the following calculation formulas for students’ computa-
tional thinking are obtained:

PCT = F(T, S, P, CT)

Among them, PCT represents the PBL online and offline teaching mode of students’
computational thinking; T represents the teaching range of teachers; S represents the
learning range of students; P represents the questions raised by teachers or students; CT
means students’ computational thinking; F() is the function obtained through calculation
in PBL network teaching above the computational thinking.

In a real classroom, the more real and clearer the question P is, the easier it is for
students to find answers and solve problems with the guidance and help of the teacher.

T = {
Az,Ac,Ap,Ay,Am,CT1

}
(1)

In formula 1, Az is the preparatory work done by the teacher before teaching; Ac is
the situation in which the teacher or student creates towards the problem; Ap is the data
that appears in the problem generation process; Ay is the teacher instructing the student
to think; Am represents the teacher’s evaluation of the final results of the students; CT1
represents that the teacher will assist the students to learn independently according to
the characteristics of the students’ computational thinking, and improve the students’
ability of independent thinking and autonomous learning.

S = {
Sz, St, Sg, Sk , Sj,CT2

}
(2)

The S number in formula 2 corresponds to the T in formula 1, and after different
calculations, formula 3 is finally obtained

X1 = X1 + X2 + X3 + X4 + X5

Qs = Q1 + Q2 + Q3 + Q4 + Q5
(3)
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Table 2. Statistical Table of Communication Ability Data

Questionnaire options Class Strongly agree Agree Not sure Disagree

Like to communicate with
classmates, willing to share
ideas with others

Experimental 14.79% 61.35% 19.21% 4.65%

Regular 2.51% 21.75% 45.53% 32.21%

Willing to listen to and
adopt others’ opinions
during studying

Experimental 18.34% 50.85% 23.43% 7.31%

Regular 4.52% 19.16% 46.08% 30.24%

Willing to initially take
responsibility in group tasks

Experimental 15.12% 48.17% 25.48% 11.23%

Regular 14.35% 20.83% 42.37% 22.45%

It can be seen from formulas 1, 2, and 3 that using PBL online and offline teach-
ing methods under the network environment, teachers can guide students according
to different thinking modes, which can improve students’ creativity and independent
problem-solving ability.

4.2.2 Application Effect Analysis

Through the above tests, the application effects of the PBL teaching system platform are
compared and analyzed in three ways, which are the analysis of the questionnaire survey
results, the analysis of the recognition of the PBL teaching platform, and the final score
analysis.

Analysis of the results of the questionnaire survey. Through statistical analysis of
the students’ learning interest, communication and resource acquisition data, the specific
statistics are shown in Table 2.

Analysis of the recognition of the PBL teaching platform. Through the questionnaire
on the students’ learning interest, communication and resource acquisition data, it is
concluded that the students in the experimental class are better than the regular class
in terms of learning interest, communication skills between classmates, and access to
resources, indicating that the PBL online and offline teaching method based on big data
can improve students’ interest in learning and students’ communication skills, increase
students’ acquisition of resources in learning, and enrich and diverse learning content.

Comparative analysis of results. By comparing the final results of the experimental
class and the regular class, it can be seen that the final score comparison shows that the
number of excellent and good students in the experimental class is higher than that of the
regular class, and the number of passing and failing is less than that of the regular class.
It can be seen that the PBL online and offline teaching system based on the network
environment is feasible and promising.

5 Conclusion

Experiments have proved that the establishment of a higher vocational PBL online and
offline teaching platform system based on big data technology can improve students’
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learning interest and communication skills, expand learning social scope and indepen-
dent learning ability, and also increase the diversity of system resource databases. It
shows that the PBL teaching system under the network environment is suitable for
higher vocational learning.
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