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Abstract.This study has constructed an online resource library for mechanical 
drawing on the Chaoxing SQL Server database. Chaoxing database is a cloud 
database SQL server provides comprehensive API interfaces and SDK, allowing 
users to develop based on their own needs. The resource library is a high-quality, 
diversified, and shared teaching resource library that conforms to the character-
istics of vocational education. The resource library covers the entire process of 
daily teaching before, during, and after class, integrating various teaching appli-
cations in the classroom, mobile, and management into one solution. Users can 
access resource libraries through computers or mobile applications. This study is 
based on an online resource library and designs a blended teaching process that 
combines online and offline, in class and out of class, theory and skills. With the 
help of the resource library, learning is no longer limited to the classroom. The 
mechanical drawing teaching resource database established based on the Super-
star database has been awarded the honor of "2021 Shanghai High Quality Online 
Course". 
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1 Introduction 

Mechanical drawing is one fundamental course of aircraft manufacturing majors and 
aircraft maintenance majors in Shanghai civil aviation college. Mechanical drawing can 
be used to conceptualize, analyze, and express engineering problems [1]. It can culti-
vate students' capability of three-dimensional imagination, reading design drawings, 
manual drawing, and computer drawing. Students will know part of national standards 
of mechanical drawing, and have the capability to search and use national standards in 
professional way. 

The traditional teaching method of "Mechanical Drawing" course usually uses tools 
such as rulers, blackboards, charts, and models to analyze and explain knowledge 
points. However, the storage, transmission, and reproduction of information are limited, 
lacking means of "dynamic" presentation. With the continuous development of infor-
mation technology, multimedia teaching has been widely applied in most universities' 
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courses. Multimedia teaching has the characteristics of vivid and intuitive presentation, 
greatly improving the teaching effectiveness of the "Mechanical Drawing" course.  

Modern information technology is used to integrate various high-quality resources. 
This resource library serves not only teachers and students but also employees of en-
terprises, continuing education participants, and other social learners. It aims to create 
a practical, professional, and practical open platform for the curriculum teaching re-
source library. The construction of the online teaching resource library for Mechanical 
Drawing is on the Chaoxing SQL database, and all resources are shared and open. Users 
can access the resource library through computers or mobile apps. [2]  

2 Key Technologies 

Chaoxing SQL Server database is a cloud database based on Microsoft SQL Server. 
Microsoft Cloud Database provides stable data storage and management services. The 
database has the following advantages: 1. High reliability: It adopts distributed storage 
technology with multiple copies of data backup to ensure data security and reliability. 
2. High performance: It utilizes high-speed disks and multi-node load balancing tech-
nology to support high-concurrency requests. 3. High scalability: It supports horizontal 
and vertical scaling, allowing flexible expansion of node quantity and hardware con-
figuration as the business grows. 4. Easy management: The database provides compre-
hensive API interfaces and SDK, allowing users to develop based on their own needs. 
It supports automatic backup, monitoring, and alarm functions, making it convenient 
for administrators to manage. This study mainly utilizes object-oriented technology, 
development-oriented JAVA language technology, and B/S platform technology. 

SQL Server [3] is a client/server structured relational database management system 
that uses Transact-SQL statements to transfer requests between clients and servers.  

SQL Server is a relational database management system. Under the multi-user and 
multitasking database operation environment of SQL Server, it provides management 
mechanisms such as data backup, error recovery, and security control. It also features 
centralized management server, enterprise-level data replication, parallel architecture, 
support for large-scale databases, and tight integration with OLE object technology. [4] 

SQL Server uses Transact-SQL as its database query and programming language. 
Through Transact-SQL, you can access databases, query, update, and manage relational 
databases. SQL Server is tightly integrated with Windows Server and makes break-
throughs in security and support for multiprocessors. It can be run as a Windows Server 
service and can be conveniently started or stopped remotely. The basic process of using 
SQL Server database is as Fig. 1. 
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Fig. 1. Basic process of using SQL Server database 

3 Requirements Analysis 

The resource repository covers the entire process of pre-class, in-class, and post-class 
teaching, integrating various teaching applications for management terminals, student 
client and teacher client. It integrates the entire teaching process, including pre-class 
course preparation, student preview, in-class teaching and practical operations, and 
post-class review, assessment, and evaluation. It achieves real-time data collection, 
cloud-based analysis and processing, and real-time results feedback for the "online + 
offline" teaching process.  

The teaching system mainly includes teaching resources, course management, pro-
ject management, interactive teaching, training management, assignment and testing, 
analysis and evaluation, etc. The learning system mainly includes course selection, ac-
ademic records, online learning and interaction, career positioning and navigation. 

A rich online resource library allows students to utilize their time for self-learning. 
The online resource library has changed the traditional way of mechanical drawing 
teaching. Through various means such as animation, videos, and license question 
banks, students can learn and understand key knowledge easily. 
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4 Function Implementation 

4.1 Management terminal 

Based on tracking and analyzing data of teaching and learning, it provides managers 
with overall student learning monitoring, establishes a professional quality evaluation 
system, and integrates the process management model for teachers' teaching quality, 
workload statistics, teaching monitoring, and early warning. It promotes the linkage 
and organic combination of management departments, teachers, and students, thereby 
promoting the reform of classroom teaching. At the same time, it realizes management 
of misconduct. Through unique technologies such as AI face recognition in Chaoxing 
Era, it eliminates behaviors such as students watching videos, answering assignments, 
and taking exams through program codes. Other means are also used to solve the prob-
lem of artificial watching courses. [5] 

For example, according to the requirements of the education personnel department, 
relevant data is entered, and teachers can directly access the relevant information of 
each student. They can also retrieve various keyword information through statistics. 
The specific code for student file update is as follows: (taking student file updating as 
an example, part of the code implementation is as Fig. 2) 

 

Fig. 2. Play code of student file updating 

Online Resource Library in Mechanical Drawing Teaching             561



4.2 Student Client  

The student clients can access to rich teaching resources includes basic course infor-
mation, Interactive mechanical drawing model, online learning resources and online 
forum. (Fig.3) 

The learning content of the resource library strictly follows the national standards of 
Mechanical Drawing, based on the teaching laws and curriculum standards of voca-
tional education, focusing on the cultivation of vocational abilities.[6]  

 

Fig. 3. Overview of online library and its usage 

Basic course information Includes supporting textbooks, course introductions, teach-
ing teams, relevant textbooks, relevant vocational certificates, Teaching plans, lesson 
plans, electronic textbooks, course assessment plans, learning guides, etc. [7]. 

Interactive mechanical drawing model includes more than 30 colored three-dimen-
sional solid models, such as composite models, truncated solids, intersecting solids, 
sectional solid models, axis models, disk and lid models, box models, etc. Each model 
corresponds to a QR code, and students can learn the models by scanning the QR code 
with their smartphones. 

The online resource library includes 1211 minutes of teaching video, multimedia 
courseware, 40 interactive animations, over 400 pages of PPT, and over 300 exercise 
resources.[8] 

The resource library has also established a forum for students to interact with teach-
ers. Using the forum, teachers can assign homework, conduct online tests, allow stu-
dents to submit assignments online, provide feedback on assignments, provide online 
Q&A sessions, and gain timely understanding of students' knowledge mastery.  

4.3 Teacher Client  

The teacher client can build courses in the database, including videos, animations, Pow-
erPoint, forums, etc. The teacher side also provides statistical analysis of each student's 
learning progress, including statistical analysis of individual students' course learning 
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progress (task completion status, video viewing duration, number of course learning 
discussions, etc.), chapter learning progress statistical analysis, and course learning ac-
cess statistical analysis. 

The online resource library has changed the teaching process. The teaching process 
can be combined online and offline. Now the teaching process is carried out in four 
stages: pre class guidance, in class learning, post class review, and extracurricular prac-
tice. (Table.1) 

Teaching 
methods 

Stage Teachers’ activities Students’ activities 

Online Pre class Guid-
ance 

Distribute preview task 
sheets； 

Watch the videos； 
Complete pre class ques-

tions； 
Offline In class learn-

ing 
Group teaching,  
Case teaching  

Model making, 

Online After class re-
view 

Correct homework, 
Answer questions, 

Conduct group discus-
sions 

Complete the assignment 
and submit it, 

Watch the videos, 
Group discussions 

Offline 
/online 

Extracurricular 
practice 

Organize drawing skills 
competition 

Survey parts,  
Draw sketches based on 

CAD 

Table. 1. Teaching process 

Before class, teachers distribute preview task sheets through the forum of the re-
source library. The task sheets include Completing Pre class questions and watching 
teaching videos [9].  

In the classroom, various teaching methods such as model making, group teaching, 
and case teaching are used to help students to learn, while developing their knowledge 
transfer and practical skills, and cultivating their comprehensive qualities. 

After class, teachers use the online forum in the resource library to answer students' 
questions in time as well as conduct group discussions on the forum. Students can re-
view courses in the online resource library [10,11]. 

After school, teachers will regularly organize drawing skills competition. In this 
competition, students will survey parts, draw sketches based on Catia. They are encour-
aged to access to information, design solutions, and implement them independently. 
Technical experts from aircraft manufacturing and maintenance enterprises are invited 
to guide students. 
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5 Result 
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Fig. 4. students’ score in mechanical drawing 

Online resource library in mechanical drawing teaching base on SQL database 
changed the traditional teaching mode. This library help teachers design teaching ac-
tivities, save preparation time, improve teaching efficiency, and improve learning qual-
ity. After implementation, the participation of students was 100%. Students' interest of 
learning increased significantly. According to database statistics, students’ score sig-
nificantly improved year by year (Fig. 4).The average score of mechanical drawing has 
increased from 71 points to 78 points, and the passing rate of exam results has increased 
from 65% to 73.5%. The trend of passing rate is increasing yearly.  

6 Conclusion 

The developed online resource library, which is based on Chaoxing SQL Server tech-
nology, has changed the teaching process of mechanical drawing in Shanghai Civil 
Aviation College. The mixed online and offline teaching process can ensure that stu-
dents obtain deeper understanding of mechanical drawing and its application in aviation 
industry. Moreover, this course has won the honor of “Shanghai High Quality Online 
Courses in 2021”. The resources of this course are opened on the database of Chaoxing. 
The achievement is worth promoting. 
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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.
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