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Abstract—With the rapid development of the computer network technolo-
gy, the blended learning method based on computer-assisted teaching has also
been booming. This paper analyzes the connotations of blended learning and the
architecture and main functions of the Moodle system by using research meth-
ods such as literature analysis, development and research method and sample
survey method and then establishes a blended learning model based on the
Moodle platform. Then, with the course of C Programming Language as an ex-
ample, this paper gives detailed design of the process and implementation plan
of the blended learning model based on the Moodle platform. At last, this paper
investigates and analyzes the teaching effects among teachers and students par-
ticipating in the learning activity, and the results show that the blended learning
model based on the Moodle platform is helpful to improving the teaching ef-
fects and can serve as a reference for the innovation of teaching models and
methods.
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1 Introduction

The development of computer technology and network technology has provided
new ways for the innovation of modern educational teaching models and teaching
methods. At present, the teaching models used by the educational community can be
divided into three categories [1]. The first is the traditional classroom teaching, where
the teacher plays the dominant role and the students lack initiative; the second is the
Internet-based online teaching model, which has changed the relationship between
teachers and students in the traditional teaching model and can satisfy the individual
needs of learners. Researchers at home and abroad have conducted in-depth analysis
of the characteristics of both traditional teaching and network-based teaching and
found that the traditional teaching is irreplaceable and that either model cannot
achieve great learning results if used alone. Therefore, a third teaching model has
been proposed, i.e. the so-called blended learning model, which organically blends the
previous two teaching models.
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Foreign scholars have studied the blended learning model since a long time ago.
They proposed blended learning models such as the PCR project model, Purnima
Valiathan model and Josh Bersin model [2], and applied them in postgraduate and
doctoral courses and also corporate training, which achieved good results. As early as
in 1991, Chinese scholars already developed the idea of blended learning. In recent
years, theoretical and practical research on blended learning is gradually maturing.
Chen and Liang et al. studied the practice of blended learning based on the Moodle
platform [3]. The results show that the blended learning based on the Moodle platform
helps improve the learning effects. However, through comparative analysis of related
studies at home and abroad, it is found that the current blended learning model is not
mature enough, and thus further research is needed.

Based on the above analysis, this paper attempts to use the theory and methodology
of blended learning to build a blended learning model based on the Moodle platform
according to the current situation of education and students and applies it to practical
teaching. With the course C Language Programming as an example, this paper gives
detailed teaching design and investigates and analyzes the effects of teaching, which
proves that the teaching model, as a combination of the traditional classroom teaching
and the pure online teaching, helps improve the teaching effects and can serve as a
reference for the innovation of teaching models and methods.

2 Related theories

2.1 Blended learning

Connotations of blended learning: At present, scholars at home and abroad have
different understandings about the connotation of blended learning. Through analysis
and research of related literatures at home and abroad, it is concluded that blended
learning is a learning method built on the constructivist learning theory, situational
awareness and learning theory and education dissemination theory that combines the
traditional teaching model with modern network technology and computer technolo-
gy, fully utilizes their advantages and finally achieves the best portfolio of various
teaching elements in the teaching process [4]. Blended learning is not only a mix of
teaching resources, teaching media, learning environment, and learning theories, but
also a combination of learning forms and methods, of well-structured and unstruc-
tured learning and of learning, practice, and performance support [5]. Therefore,
blended learning can not only exert the guiding role of teachers, but also makes sure
students play the main roles. Fig. 1 shows an octagonal chart of blended learning
connotations [6].
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Process of blended learning: The traditional classroom teaching is a teaching-
centred process - the entire teaching process is led by the teacher, and the teaching
form is usually “speaking-listening-reading-memorizing-practicing” [7], which lacks
variety and often separates theory from practice. The Internet-based online teaching is
a “learning”-centred teaching process, which separates “teaching” from “learning”
[8]. Students can learn by themselves at the time and place they select according to
their needs, which turns passive learning into active learning. However, in the online
teaching process, it is difficult for the teacher to control the learning progress of the
students, and thus the teaching process is more fragmented, and there is no timely
communication between the teacher and the students.

Blended learning integrates traditional classroom teaching with online teaching to
give full play to their advantages. In this teaching process, the teacher can teach and
organize students, while the students can also play their main roles in autonomous
learning. The blended learning process includes course import, teaching design, teach-
ing platform development and teaching implementation and evaluation [9]. Fig. 2
shows the process of blended learning.
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Fig. 2. Blended learning process
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2.2 Moodle system architecture and main functions

Moodle system architecture: The Moodle system [10] was developed and de-
signed based on the constructivism theory. It has been widely applied as a powerful
tool for teaching management around the world as it is easy to learn and user-friendly,
and any user can download and use it for free. Fig. 3 shows the architecture of the
Moodle system. This system uses PHP as the development language and the TCP/IP
protocol to implement communication. As it uses the ADODB to wrap the operating
details of the database, it can be used as a standalone application running on multiple
platforms.

Other user authentication systems Basic Extension Other integrated service systems
LDAP, POP3, NNTP module module LAMS. Goole Apps
Core module

/; ADODB 4\
Moodle Network Other Moodle
server etwor servers
PHP application server Database Other data sources
CGI, ISAPI, FastCGI access API access APIs
Web server Database server DNS server
Apache, IIS, Nginx MySQL, MSSQL, PostgreSQL E-Maile server
|TCP/IP communication protocol (Ipv4, Ipv6) | | IP address |

OPerating system
Windows, Linux

| rnysical n€twork communication platrorm |

(LAN, MAN, WAN) |Physical address |

Fig. 3. Moodle’s architecture

Main functions of the Moodle system: In the Moodle system, different permis-
sions are assigned to different users according to their roles. This paper mainly intro-
duces the main functions of the Moodle system from three roles - administrator,
teacher and student [11].

Administrator: The administrator has the highest administrative and editing per-
mission. The functions of the administrator can be mainly divided into three parts -
course administration, user administration and system administration. The specific
functions are shown in Fig. 4.
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Fig. 4. Administrator functions

Teacher: The teacher’s functions are authorized by the administrator, including
teaching design, teaching preparation, teaching implementation, teaching evaluation
and feedback [12]. Teachers can complete the design of teaching on the Moodle plat-
form, including teaching plans, objectives, strategies and activities, and import rele-
vant information of the course and teaching resources to prepare for teaching, and at
the same time, they can also complete the teaching process, evaluate the students’
learning status and give feedbacks on the platform. Fig. 5 shows the specific functions
of teacher.

Student: The main functions of the students include viewing information related to
the course, registering information, and signing up for courses via the Moodle plat-
form. After successfully signing up for a course, students can view and learn related
course resources through the platform, and complete the course learning in an inquiry-
based form or through group collaboration, etc. They can ask questions online, do
exercises by themselves after class, attend online exams and also check their exam
scores, teacher’ evaluations on their learning status and after-class assignments. Fig. 6
shows the specific functions of the students [13].
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3 Construction of the blended learning model based on the
Moodle platform and study of teaching effects

3.1  Construction of the blended learning model based on the Moodle platform

In order to construct a kind of blended learning model with high generality, this
paper takes the compulsory course C Language Programming opened in various uni-
versities in China as an example to design a blended learning process based on the
Moodle platform.

Teaching design: The teaching process design is a prerequisite for the smooth de-
velopment of the blended learning model. This paper uses the Moodle platform to
design the following teaching activities [14]:

e Develop the corresponding teaching program and teaching objectives, and arrange
the teaching process according to social needs, students’ acceptance capabilities
and the basic conditions of the university or college.

e Develop supporting teaching resources according to the teaching program in order
to improve the quality of learning and facilitate teachers in giving consistent teach-
ing.

o Establish a question bank that can meet the needs of students at different levels.

e Track students’ online learning records and give timely tutoring.

e Build a learning platform based on Moodle. Students learn through this platform
and their enthusiasm can be aroused by various evaluations, which will improve
the quality of learning.

Fig. 7 shows the flow chart of teaching design [15].
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Fig. 7. Instructional design flow chart
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Blended learning model based on the Moodle platform: Fig. 8 shows the blend-
ed learning model based on the Moodle platform designed in this paper [16]. This
model combines the traditional classroom teaching with the online teaching on the
Moodle platform. The teacher introduces the teaching content and objectives to the
students according to the established teaching plan and uses the Moodle platform for
online teaching, and at the same time explains and answers students’ questions face to
face. Then the teacher uses the Moodle platform to give assignments. Students learn
by themselves and discuss with others on the Moodle platform and complete the as-
signments under the guidance of the teacher. The teacher reviews the assignments
completed by students through the Moodle platform, and adjusts the teaching content
and method in time according to the classroom learning status and teaching evalua-
tions after class.
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situation analysis

Corrected and Learning Evaluation Based on
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f

Students adopt various Students complete Using Moodle platform
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determine learning content,
set teaching goals

Design teaching activities:
program teaching, interactive
evaluation, homework, etc.

Student registration information,
teachers add teaching resources

| Using the Moodle Platform for
gl Online Teaching

Fig. 8. Moodle-platform-based blended learning model

3.2 Implementation plan

Based on the teaching plan and the blended learning model designed above, with
the course C Language Programming as an example, this paper develops a blended
learning schedule to fully display the process of blended learning, as shown in Table
1.
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Table 1. Blended learning implementation plan for the course C Language Programming

Learning Face-to-face . Collaborative Task-driven
. . Self-learning . .
activities learning learning learning
. Case and prob- Internet-based Self- Create a learning Set learning tasks
Strategies . . . .
lem driven learning group to drive learning
Paper text- Paper Tgxtbooks, . . . Multimedia
. Electronic Multimedia Devices, . .
. books, multi- . . Devices, BBS in
Media media equin- Courseware, Video, BBS in Moodle, Moodle. Chat
quip Test System in Moo- wiki, Chat Room ?
ment Room
dle
Evaluation Homework, Online learning Online j OP M test and Homework, quiz,
attendance, quiz | records, online testing %;glslp activity rec- experience report
3.3  Evaluation of teaching effects

In order to investigate the teaching effects of the blended learning model based on
the Moodle platform in the actual teaching process, this paper conducts a sampling
survey on the participating teachers and students.

Teacher evaluation: Evaluation of teachers helps teachers improves their teaching
quality and enables them to adjust their teaching methods in a timely manner. Evalua-
tion of teachers includes the evaluation on their guiding roles, information technology
skills, classroom teaching design, online teaching and research capabilities and online
teaching R&D monitoring capabilities. Fig. 9 shows the survey statistics of the teach-
er evaluation on the Moodle platform, which indicates that the vast majority of teach-
ers can meet the teaching requirements and have been recognized by the students.
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Fig. 9. The findings of the evaluation of teachers on Moodle
Student evaluation
Acceptance of the blended learning model based on the Moodle platform. From the

survey results of the students’ acceptance of the blended learning model based on the
Moodle platform shown in Fig. 10, it can be seen that most students can accept this
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teaching model, indicating that this teaching method is fully functional and easy to
operate. Only 5% of students indicated that they could not accept it probably because
they were not skilled in computer operations or did not have easy access to the Inter-
net.

Satisfaction with the blended learning model based on the Moodle platform. As
shown in Fig. 11, 86% of the students were very satisfied with this teaching model.
Only 2% of the students expressed their dissatisfaction, indicating that the vast major-
ity of the students recognized the blended learning model based on the Moodle plat-
form and that the Moodle platform can provide great support for blended learning.

Mastery of the course: From the survey results in Fig. 12, it can be seen that 85%
of students believed that this teaching model could promote students’ mastery of the
course, that 12% of students thought that the effect was average and that only 3% of
students thought that there was no positive effect, indicating that most students had
adapted to this teaching model and this model had some positive effect on their learn-
ing.

general

15%

Y 7,
)

unacceptable
Acceptable 5%
80%

Fig. 10. Acceptance of Mixed Teaching Mode Based on Moodle Platform

satisfaction
11%

not satisfied
2%
very satisfied

75%

Fig. 11. Satisfaction with the blended teaching model based on the Moodle Platform
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4 Conclusion

This paper focuses on the blended learning model based on the Moodle platform
and its teaching effects. By reviewing related literatures at home and abroad, and
based on the analysis results of the sampling survey among teachers and students, this
paper obtains the following conclusions:

e Based on the deep analysis of the blended learning model and the architecture and
functions of the Moodle platform system, this paper establishes a blended learning
model based on the Moodle platform.

e With the course of C Programming Language as an example, this paper gives de-
tailed design of the process and implementation plan of the blended learning model
based on the Moodle platform and implements this model.

e The sampling survey results show that this teaching model is recognized by both
teachers and students and can effectively improve teaching effects.
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