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Abstract: The paper analyzes problems existing in theoretical and practical teaching 
during the classroom teaching of Model Making, a course for students majoring in 
design in our school. In order to solve problems in this course such as the limitations of 
appearance design caused by materials and tool making, the limitation for designers to 
have divergent thinking, the absence of innovation in the practical process etc., the 
paper introduces 3D printing technology into the teaching and practice of this course 
based on its advantages and characteristics, and tries to explore the reform orientation 
of this course in aspects like teaching content, teaching method, practical teaching etc., 
which has a far-reaching influence on the teaching of this course. 
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1. Overview on 3D Printing Technology 
 

1.1 Overview on 3D Printing Technology 
 

3D printing technology was developed from the late 1970s to the early 1980s. It is a 
concept independently put forward by Alan Hebert from 3M in America, Hideo Kodama 
from Japan, Charles Hull from NVP in America, Yamaru Yoji from Japan respectively [1]. 
Charles Hull developed a prototype system based on a process known as 
stereolithography and founded 3D Systems Corporation, the first 3D printing company 
in the world, to manufacture the first 3D printer, SLA-250, which is a symbolic practice 
of the development of 3D printing technology [2].  

As a rapid prototyping technology, 3D printing is a kind of technology that 
synthesizes 3D objects with successive layers of printing by applying adhesive 
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materials such as powder metal or plastic based on digital model data. 3D printing is 
usually realized by digital technology printers. It was often used to make models in 
fields like mold making, industrial design etc. at the very beginning. Later it has 
gradually been applied in directly manufacturing some products and parts directly 
printed using such technology can already been found on the market.  
 

1.2 Characteristics of 3D Printing Technology 
 

As an important product of technological innovation in the manufacturing industry, 3D 
printing technology has advantages that other ways of manufacturing cannot compare, 
which include [3-4]:  

1) 3D printing technology accelerates the progress of digital manufacturing, shortens 
the process from computer design to three-dimensional display of products, and 
promotes the development of collaborative design and manufacturing with network as 
the platform. No matter where you are, your design can always be realized through 
network transmission.   

2) It provides 3D display tools for innovative design. As long as the inventor, designer 
or engineer designs the form they want in computer, 3D printing technology can works 
it out. Meanwhile, 3D printing technology is able to well express complicated design.  

3) 3D printing technology can fast print customized objects that satisfies customers’ 
needs in a small amount within a relatively short time, which reduces the cost and 
investment risk of the research and development of new products, shortens the period 
to develop new products and launch them on the market, saves time and labor, realizes 
faster and more efficient field manufacturing technology.  
 

2. Training Objectives of Model Making 
 

As one of the basic and compulsory courses for students majoring in design, Model 
Making occupies an important position in the whole course system and its design 
practice is extensively applied in various design industries. It is one of the significant 
professional skills that students who are going to be engaged in product design have to 
be equipped with. It is a basic skill for designers to design products and basic method 
for them to learn model making. The course contains basic knowledge about the 
selection of materials, processing and coating. It emphasizes cultivating students to 
establish a concept of space, learn modeling processing technique, and get to know the 
internal structure of products and the methods to manufacture them. Moreover, it 
trains students’ practical ability, cultivates students to transform their thinking from 
two-dimensional space to three-dimensional space, strengthens their ability of 
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innovative design and thinking.  
 

3. Current Situation and Problems of Model Making Based on 3D Printing 
Technology 

 

Since the course was established in the 5th semester for students who were enrolled in 
2008 to major in Furniture and Interior Design, our school has been constantly 
exploring reform on the course and has made remarkable improvements on the setting 
of the course content. At present, the course content mainly includes two parts, basic 
theoretical teaching and practical teaching, the former of which consists of 8 class 
hours and the latter 28 class hours.   

The course teaching steps: Introduce the types of model making, materials, methods 
and tools of model making; demonstrate how to make the model; conduct design and 
manufacturing based on two themes, furniture and interior design, during which the 
students are divided into groups with 2-3 members based on their free will and themes; 
comments and summary of design and manufacturing.  

The course content and process still have the following problems:  
1) There are lots of materials for model making. As for furniture products, the mostly 

commonly used materials include parget, wood, metal etc. During the manufacturing 
process, the forming process of parget is relatively long because the material needs to 
be slowly air dried before it is shaped up and the shape cannot be too complicated. As 
for wood, comparatively precise cutting is required, which involves many processing 
tools, including lathe, plate cutting saw, jigsaw etc. Besides, surface grinding and 
painting are also needed in the later period, which also take a long time and the shape 
cannot be too complicated as well. It is more troublesome when it comes to metal 
materials. Various processes like cutting, milling, shaving, grinding, drilling etc. will be 
needed. Therefore, in the current stage, wood is used to make furniture models in most 
cases during the course teaching.  

2) As for interior model, apart from space display, interior furnishings are also an 
important part of interior design. At present, the commonly used materials for interior 
furnishings include acrylic board, KT board, ABS board, polystyrene foam board, white 
cardboard, floor paper, wood grain paper, oily sludge and other auxiliary materials. It 
involves relatively abundant types of materials and the molding is also quite easy but 
the product shape cannot be excessively complicated.  

Thus, there are many types of materials used in current design and manufacturing of 
furniture products and interior models, and those materials are greatly different from 
each other when it comes to the molding method. Limited by materials and 
manufacturing tools, the model making effect is relatively rough. Besides, the 
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appearance design has relatively large limitations and the design shape cannot be too 
complicated, which keeps designers’ thinking within limits, hinders them to think 
outside the box, severely affects the cultivation of students’ design and manufacturing 
ability.  
 

4. Exploration on Educational Reform of Model Making 
 

At present, 3D printing technology has been used in many fields, mainly including 
industrial modeling, mechanical manufacturing, aerospace, military, architecture, film 
and television, household appliances, light industry, archaeology, culture and art, 
sculpture and jewelry etc [5]. The main materials used include ABS etc. According to 
the characteristics and advantages of 3D printing technology, it plays a vital role in 
strengthening students’ innovative thinking by using this technology in the teaching 
process of model making. 

In theoretical teaching, we can adjust the overall content by decreasing the teaching 
hours of traditional model making materials, but increasing the teaching hours of 3D 
printing technology and operation so as to make the students master the usage of 3D 
printer in class as soon as possible. 

In practical teaching, experimental guidance materials should be expanded and 
compiled according to the 3D printing technology. And about the experimental part in 
the practical teaching process, design and making of furniture and indoor models will 
still be the experimental content. Students can choose design and making styles based 
on their own preference. The number of students in groups of indoor model can be a 
little bit more. After choosing the making style, each group makes the plan of sketch 
design, discusses and selects the optimal plan. The modeling of molding data can be 
realized by 3D software whose graphic format can be mutually converted to a 3D 
printer. Connected with computer, with ABS as materials, the 3D printer begins to print 
the model after receiving the command. Advantages and disadvantages of 3D printing 
technology should be analyzed after model design and making. 
 

5. Conclusion  
 

As a new method of product modeling, 3D printing technology has many advantages. 
If this technology is used into the teaching process of Model Making, it will promote the 
cultivation of students’ operation ability, model making ability, teamwork spirit and 
innovative ability. Students can integrate into the learning process from perspectives 
such as design, making, display, participation etc., which will effectively stimulate their 
enthusiasm in practice and learning. Meanwhile, this technology makes it possible to 
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design and make products with complicated shapes and it can also cultivate students’ 
innovative ability and divergent thinking during the model making process, providing a 
new thinking for the course reform of Model Making. 
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