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Abstract. Aviation maintenance management plays a crucial role in ensuring
aviation safety and utilization efficiency. As the core link in cultivating relevant
professionals, the Aviation Maintenance Management course has high
requirements for practicality and comprehensiveness and is a compulsory main
course in various directions of aviation maintenance specialty. To address the
pain points in course teaching, the course team adopts the teaching concept of
"student-centered,  problem-driven,  ability-oriented, and continuous
improvement". In the blended teaching reform of the course, the theory of
Computer Supported Cooperative Learning (CSCL) is introduced. By analyzing
the connotation and advantages of CSCL, the CSCL technology is deeply
integrated with course teaching to create an autonomous, cooperative, and
inquiry-based learning environment for students, realizing the interconnection
between online and offline, as well as inside and outside the classroom. It can
provide a practical reference path for the teaching reform of similar courses to
improve teaching effectiveness and the quality of talent cultivation.
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1 Introduction

Courses are the intermediary for realizing talent cultivation requirements and teaching
activities; they are the key supporting points for the high-quality development of
institutions; they are the "last mile" that embodies the concept of "student development-
centered"; and they are the concretization, operationalization, and goal-setting of
implementing the fundamental task of "fostering virtue through education". As an
interdisciplinary research field, CSCL has achieved abundant research results and has
good reference value and guiding significance for implementing blended teaching
reform. This paper summarizes the innovative research on blended teaching carried out
by the teaching team of the Aviation Maintenance Management course in our school
under the background of digital transformation, aiming to provide certain reference
value for the teaching reform of similar courses.
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2 Analysis of CSCL Theory

2.1 Basic Meaning of CSCL

Computer Supported Cooperative Learning (CSCL) utilizes computer technology to
assist and support collaborative learning. CSCL emphasizes the construction of a
collaborative learning environment with the aid of computer technology. In this envi-
ronment, students, through mutual communication, cooperation and knowledge shar-
ing, jointly construct their understanding and cognitive system of knowledge, ulti-
mately promoting the improvement of their cognitive level and thinking and logical
abilities as well as enhancing the quality and efficiency of learning. Compared with
traditional learning theories, it places more emphasis on the sociality and interactivity
of learning, integrating individual learning into group collaboration and facilitating
the diverse generation and in-depth internalization of knowledge [1].

2.2  Theoretical Basis of CSCL

The theoretical foundations of CSCL mainly include sociocultural theory, activity
theory, constructivist learning theory, as well as situated cognition, distributed cogni-
tion, and cognitive flexibility theory, etc. Although the focuses of these theories vary,
they all agree that learning is a social process rather than merely an individual infor-
mation processing process [2].

2.3  Unique Advantages of CSCL in Aviation Maintenance
Management Teaching

(1) Expanding Learning Space and Time

In the Aviation Maintenance Management course, by using the CSCL platform,
students can effectively break through the constraints of classroom time and space,
obtaining learning resources and participating in discussion and communication any-
time and anywhere. For example, for complex aviation maintenance process flows,
students can fully utilize online micro-course, MOOC, and SPOC resources to study
repeatedly before or after class and timely communicate and discuss with classmates
about the difficult problems encountered in learning.

(2) Stimulating Collective Wisdom and Innovative Thinking

Students come from different professional backgrounds and thinking perspectives.
In the collaborative learning process supported by CSCL, they can conduct multi-
angle analysis and discussion on difficult problems in aviation maintenance manage-
ment, such as the overall arrangement of maintenance processes, the optimal alloca-
tion of maintenance resources, and the formulation of maintenance quality control
plans, inspiring each other and thus generating innovative solutions [3].

(3) Enhancing the Contextuality and Applicability of Knowledge

Through online simulation of aviation maintenance management scenarios and of-
fline group collaborative practice activities, students can apply and test the learned
knowledge in real or near-real situations, which can better deepen their understanding
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and mastery of knowledge and improve the efficiency of transforming theoretical
knowledge into actual maintenance management capabilities [4-5].

3 Development History and Pain Point Analysis of
Aviation Maintenance Management Course

The course "Aviation Maintenance Management" has been identified as a profession-
al basic course for various majors in aviation maintenance engineering in our univer-
sity since the 1960s. In 2023, according to the newly revised talent cultivation plans
for various directions of the aviation maintenance major, this course was clearly des-
ignated as a compulsory core course, playing a major supporting role in cultivating
students' aviation maintenance management abilities. It is a job-oriented course with a
strong combination of theory and practice. With the continuous deepening of the digi-
tal transformation of higher education teaching, many problems have gradually
emerged in the implementation of teaching this course under the traditional teaching
model.

(1) The teaching content is highly theoretical, covers a wide range, and has many
knowledge points, causing students to have a fear of learning difficulties.

As a job-oriented course, the teaching content of this course is closely related to
the actual situation of aviation maintenance management and is closely connected to
the work of students' future job positions. Besides mastering the basic knowledge,
fundamental theories, basic methods and requirements of aviation maintenance man-
agement, students are also required to master the contents, organizational procedures,
methods and requirements of various aviation maintenance management activities.
The teaching content of this course is highly theoretical, and students generally have a
fear of difficulties in their study.

(2) Students have poor initiative and enthusiasm in learning, and the participation
degree in classroom teaching activities is low.

Due to the highly theoretical nature of the teaching content in the aviation mainte-
nance management course, it is relatively dull to study. Moreover, the traditional
teaching process is often teacher-centered, with knowledge being imparted in a one-
way manner. Students lack opportunities for active participation and collaborative
interaction, which results in their poor initiative and enthusiasm in the course learning
and low participation in classroom teaching activities.

(3) It is difficult to transform and apply theories, the generation of maintenance
management capabilities is slow, and the exercise of high-order thinking is insuffi-
cient.

The traditional teaching model that mainly focuses on in-depth lecturing can rela-
tively well meet students' theoretical learning needs at the knowledge level. However,
due to the lack of application and reflection on the learned content in the practice of
maintenance and support, it is difficult to effectively connect the learned theoretical
knowledge with the actual maintenance management situations. As a result, students'
ability development is slow, and their high-order thinking can hardly be fully exer-
cised.
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(4) The integration of curriculum-based ideological and political education is not
in-depth and lacks systematic design.

The excavation of ideological and political elements in the course is not in-depth,
failing to effectively highlight the characteristics of aviation education, and lacking
overall design. The connection with the teaching content is not natural, and there is a
phenomenon of superficial curriculum-based ideological and political education.

In addition, the singularity and limitation of teaching resources also restrict the
depth and breadth of students' learning.

4 Innovative Paths of Blended Teaching from the
Perspective of CSCL

The course team follows the educational teaching concept of "student-centered, prob-
lem-driven, ability-oriented, and continuous improvement". Focusing on the pain
points in the teaching of "Aviation Maintenance Information Management" men-
tioned above, the theory of Computer Supported Cooperative Learning (CSCL) is
introduced in the blended teaching reform of the course. Comprehensive reforms and
innovations have been carried out from aspects such as teaching content, teaching
methods, teaching conditions, curriculum-based ideological and political education,
and assessment and evaluation.

4.1 Centering on Problems, "Integrating'" Teaching Content

According to the "First Principles of Problem-Centered Teaching", adhering to the
guiding ideology of "job-position-led, demand-driven, task-driven" and the principle
of "laying a solid foundation for job positions, thickening the development founda-
tion, meeting the urgent needs of job positions, and guiding actual work", and com-
paring with the ability standard requirements specified in the talent cultivation plan,
the course teaching content is reasonably determined. Based on the specific problems
fed back by students in online pre-class learning and combined with the specific work
contents and procedures of aviation maintenance management, specific classroom
teaching content modules are designed to construct a teaching content system cen-
tered on problems, integrating theoretical learning and practical teaching, and con-
necting ability cultivation and job position work.

4.2  With Students as the Main Body, '"Mixing" Teaching Methods

Following the educational teaching concept of "student-centered, problem-driven,
ability-oriented, and continuous improvement", based on deep learning and active
learning theories, modern information technologies are deeply integrated with course
teaching. Relying on the CSCL platform, online and offline blended teaching is car-
ried out by comprehensively using various methods such as PBL, RBL, CBL accord-
ing to the three stages of "pre-class, in-class, after-class".
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Before class, through activities such as individual self-study, online self-testing,
and group collaborative study, students are helped to sort out the relationships be-
tween various knowledge points, complete the learning of basic knowledge and basic
theories, and find out the difficult problems in learning, so that students can enter the
classroom with questions, effectively stimulate their learning motivation, change from
"passive learning" to "active learning", and lay the foundation for students to better
understand and master relevant knowledge contents [6-7].

In class, the form of "divided classroom" is adopted to organize students to carry
out participatory teaching activities, effectively improving students' learning enthusi-
asm and classroom participation degree. A large number of real pictures, materials,
and cases from the front line of aviation maintenance management are introduced to
carry out classroom teaching, so that students can actively explore and find the an-
swers to problems in the process of job-position simulation operation, case analysis,
and group discussion, personally experience the application of the learned knowledge
in specific work, deeply understand the contents and requirements of aviation mainte-
nance management, master the methods and tools of aviation maintenance manage-
ment, overcome the fear of learning difficulties to achieve effective learning, com-
plete the internalization of knowledge and fully exercise their management thinking
and scientific logical thinking, and form preliminary aviation maintenance manage-
ment capabilities.

After class, relying on the CSCL platform, students are organized to carry out per-
sonalized expansion learning based on their respective learning needs after complet-
ing homework and test questions, further consolidating the classroom teaching effect
and improving the teaching quality.

4.3  Oriented by Demands, "Unifying'" Teaching Resources

Based on the differences in students' professional backgrounds, knowledge abilities,
learning habits, and learning goals, the course team deeply integrates CSCL technolo-
gy with aviation maintenance management teaching to construct a multi-level, multi-
element, and multi-directional "pan-classroom" teaching resource library composed of
MOOC, SPOC, micro-courses, case libraries, and databases, better meeting the di-
verse learning needs of students from various majors.

4.4  Oriented by Goals, "Integrating'" Curriculum-based Ideological
and Political Education

Fully exert the education function oriented to professional requirements. Based on a
systematic analysis of the course teaching content, divide the knowledge points into
case-based, concept-based, principle-based, and method-based types. In contrast to
the ideological and political goals of the course, deeply excavate the ideological and
political elements contained in the knowledge points and organically integrate them
into the course teaching, so as to achieve a deep integration of knowledge imparting,
ability cultivation, and the cultivation of emotional and value outlooks. Further deep-
en students' understanding and cognition of cultivating excellent aviation maintenance
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work styles, and enhance students' scientific logical thinking abilities and manage-
ment qualities.

4.5  With Ability as the Core, ""Synthesizing" Assessment and
Evaluation

Deepen teaching interaction and focus on data analysis. Based on designing teaching
content that closely adheres to the actual job work and students' learning needs,
through refining the assessment and evaluation indicators and standards of teaching
projects in each link of "before class, during class, and after class", a method combin-
ing quantitative and qualitative evaluation is adopted. Widely organize students to
conduct self-evaluation, peer evaluation among students, and overall evaluation by
teachers. From the three dimensions of completion degree, correctness degree, and
execution degree, comprehensively assess and evaluate students' learning effects,
enabling teachers to have a more objective, comprehensive, and in-depth understand-
ing and more real-time grasp of students' achievement of knowledge goals, ability
goals, and value goals. Effectively stimulate students' learning enthusiasm. The total
course score consists of the formative assessment score (accounting for 40%) and the
summative assessment score (accounting for 60%).

5 Conclusion

In response to the pain points in the teaching of the Aviation Maintenance Manage-
ment course, guided by the concept of "student - centered, problem - driven, ability -
oriented, and continuous improvement", the theory of Computer - Supported Collabo-
rative Learning (CSCL) is introduced into the blended teaching reform of this course.
The CSCL technology is deeply integrated with the course teaching. Through inte-
grating teaching content, blending teaching methods, unifying teaching resources,
incorporating ideological and political education into the curriculum, and comprehen-
sively evaluating students, the course has been innovated in multiple dimensions and
comprehensively. This effectively overcomes the drawbacks of the traditional teach-
ing model, realizes the interconnection between online and offline as well as between
in - class and out - of - class learning, creates an autonomous, cooperative, and in-
quiry - based learning environment, stimulates students' enthusiasm and initiative in
learning, significantly improves students' knowledge acquisition, collaborative ability,
and innovative thinking ability, and provides a strong guarantee for the improvement
of the teaching quality of the course.

References

1. Zhang Yuliu, Sun Limei. Analysis of Hot Topics and Research Trends of Domestic CSCL
Research. Comparative Study of Cultural Innovation (20): 98-101 (2021).

2. Li Haifeng, Wang Wei. CSCL Research in Thirty Years:Research Orientation,Core Issues
and Future Challenges——Analysis of Key Points Based on the International Handbook of



Research on the Innovation of Blended Teaching of Aviation 723

Computer-Supported Collaborative Learning. Modern Distance Education Research
34(5):101-112 (2022).

3. Ma Zhiqiang, Li Huiwen, Wang Wengqiu, Li Yanmin. How is Interdisciplinary Collabora-
tive Learning Effective A Meta-Analysis of the Effect of CSCL Application in STEM.
Modern Distance Education Research 33(1):97-104 (2021).

4. Man Shujie, Jiang Qiang, Li Qi, Zhao Wei. How CSCL Affects Digital Learning Resili-
ence of College Students Analysis of Mediating Effects of Cognitive Load. Modern
Distance Education (1):71-80 (2023).

5. He Wenbin, Fan Zhanjiang, Zheng Hao, Tan Zheng, Zhao Shuai. ChatGPT Enables CSCL:
Future Prospect and Breakout Paths. Modern Educational Technology 34(4):37-46 (2024).

6. Lamon M, Reeve, R. & Scardamalia, M. Mapping Learning and the Growth of Knowledge
in a Knowledge Building Community. The Annual Meeting of AERA, Seattle, WA.
(2001).

7. N. Law, E. Wong. Developmental Trajectory in Knowledge Building: An Investigation .
Designing for Change in Networked Learning Environments. Springer Netherlands (2003).

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.


http://creativecommons.org/licenses/by-nc/4.0/

	1 Introduction
	2 Analysis of CSCL Theory
	2.1 Basic Meaning of CSCL
	2.2 Theoretical Basis of CSCL
	2.3 Unique Advantages of CSCL in Aviation Maintenance Management Teaching

	3 Development History and Pain Point Analysis of Aviation Maintenance Management Course
	4 Innovative Paths of Blended Teaching from the Perspective of CSCL
	4.1 Centering on Problems, "Integrating" Teaching Content
	4.2 With Students as the Main Body, "Mixing" Teaching Methods
	4.3 Oriented by Demands, "Unifying" Teaching Resources
	4.4 Oriented by Goals, "Integrating" Curriculum-based Ideological and Political Education
	4.5 With Ability as the Core, "Synthesizing" Assessment and Evaluation

	5 Conclusion
	References



