
tion. 

b. (Rapid prototyping & CNC) 30 digital mod

ela3D CAM physical model. It is able to fac il itate 

the design thinking of fo rm. 

6. Digital accuracy: 

The "zoom ing" operatio n in CAD modeling can 

aid t he design thinking of detail. The output of 

CAM physical model aids the design t hinki ng of 

scale. 

A prelim inary framework for t he "e-basic design 

studio" 

Based o n t he previous analysis of tradit ional and 

digital basic design studio, this study conducts a four 

modules teaching f ra mework which em phasize the 

fou r desig n stages: conceptua l design, preliminary 

desig n, detai l design and ma nufacture. In t he early 

stage, especial ly conceptual and prel iminary design, 

apply the t raining o f tradit ional desig n media. In ad

dition, the training of using d igita l CAD/CAM media 

applies to the model making, detail considering, and 

manufactu ring modules. A prelim inary f ramework 

for the "e-basic design studio" which integrates the 

using of traditio nal 2D/3D design media and d igital 

CAD/CAM med ia is concluded as Figure 1. 

Participant observations 
The "e-basic design studio" framework integrated 

in Step 1 was applied to a rea l design studio (sec

ond year undergraduate) at Depa rtment of Art and 
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Desig n, YuanZe University, w hich havel 7 students 

in the studio. By using participant observat io ns, 

we obtained t he data we needed for analysis from 

t wo different design project s during a semester (18 

weeks). We determ ined the teaching effectiveness 

and noted some aspects of design in the students' 

desig n outcomes. The teaching framework was 

modified according to the analysis and applied aga in 

in t he second design project to validate its feasibi l

ity. Th is study chooses 5 st udents' results for analyze 

according to the completeness and eva luation from 

teacher. The fol lowing descri bes the design process 

and results. 

Design Pro ject 1 :Transfo rmer furnit u re design 

1. Aim: Training students to t ransform 2D graphic 

to 3D t hinking. Meanwhile, teaching t he integra

tion of using tradit ional design media and digital 

CAD/CAM med ia (laser cutter). 

2. Design topic: Find the natural pattern from na

t u re, develop t h ree kinds of continuous 2D pat

tern, and then t ransform to 3D design of deform

able m ult i-functional furnit u re. Complete the 

desig n in 1 :1 physical model using acrylic and 

wood materia ls. 

3. Design media: Tradit ional design media(sketch, 

handcrafted paper model); digital CAD/CAM 

media (AutoCAD 2D, laser cutt er) 

4. Design outcomes: 

Module 1 (7 week): Conceptual design 
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Figure 1 
A preliminmy teaching 
framework of "e-basic design 
studio" 
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Figure 12 
A modified prelimina1y /each
ingft·amework of "e-basic 
design studio". 
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resentation. In this project, students are more fa 

m il iar in using CAD/CAM media; they fabricated 

their study models (CAM models) in Modu le 2 

with the aid of Styrofoam cutter a lot . As they 

can easily mod ify their design in 3D model, they 

re ly on digital tools in Module 3 to prepare the 

drawings for fabrication. Based on these aspects, 

the framework was modified again as fo llowing: 

Modify 3: The use of traditiona I design media in 

Module 3 become optional. 

Results 

From the analysis of design outcomes, it is clear that 

after applied the "e-basic design studio" teaching in 

the two design projects, the student s (design nov

ices) were trained well to be fami liar w ith the imple

mentatio n of both trad itional 2D/3D media and digi

tal CAD/CAM media in their design projects. 

Th is resea rch produced an executable teaching 

framework suitable for the "e-basic design studio" 

(Figure 12). We propose a new teaching method for 

design novices in the design studio that integrates 

both tradit iona l design med ia and digita l CAD/ 

CAM media in the design process. In addition, this 

research draws some conclusions regarding the de

sign outcomes and processes for the"e-basic design 

studio": 

1. Design novices are more focused o n their design 

concept development when using t raditional 
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media but more attentive to the scale, material, 

structure and construction procedure w hen us

ing CAD/CAM media. 

2. Desig n novices are able to think about the con

struction procedure du ring the assembly pro

cess. 

3. Desig n novices are mo re fami liar w ith t he con

version of 2D/3D design thinking in the process 

of integration of traditional and digital med ia. 

4. The design outcomes can be more precise in any 

scale models; and can even produce works at a 

scale of 1 :1. 
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