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Abstract

This research aims to make a comparative study of the performance results between creating the basic
idea designs by handmade design process and by computer modeling process. The study of product
design by using handmade process and computer modeling process has the same objectives which
are to generate ideas and encourage creativity in product design. Though these two processes are
done by using different tools, they have the same idea of using the interactive between brain, hand,
and forms that appear on the paper or on the computer to improve and Idea Development, Sketch
Design. Also, these two processes are used as an approach to teach and learn industrial product
design, they can be chosen to suit students with different features and can be used to increase
academic achievement performance.
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1.0 Introduction

Industrial design is another faculty that has an increasing role in today's society. These
increasing roles can be seen through the design of the products which are more emphasized
on the beauty, interesting and usefulness of the products. The product design that applied
the mentioned design principles can create mental values to the human being. The design
creativity must be based on attractiveness and can create the imagination to those who see
the products to understand the design concepts. The product designers have important roles
in the everyday life of human being, and they also control the formats and the functionalities
of the products. Product designers transfer their ideas through drawing and detailing. In order
to create and produce products that are useful and meet the human need, the product design
students develop their understanding of a result of choosing the designing method. Thus, the
developing of the design skills is very important for the designers to analyze the products and
to develop creative solutions (Authority,2013).The process of transferring ideas is a very
important principle and an important guideline for designing products that would lead to the
target design systematically, or it can be used as a framework in the designing process by
using the data based on the design ideas to help the designers to achieve the desirable
target. Since each designer has different degree of conceptual ideas and different designing
methods, thus the purpose of this research is to do a comparative study of the performance
results between creating the basic conceptual design ideas by handmade process and by
computer modeling process. The learning and teaching of these two designing process have
the same goal which is to create the ideas and supporting the creativity in product design.
However, these two designing methods have different steps and different tools to make the
interaction between the brain, hand, and sketches that appear on the paper or the computer.

2.0 Literature Review
Sahachaisaeree mentions that "Designers usually involve in designing different forms".
Though, designers use the element of design and principle of design, which are the important
designing factors similar to materials and designing processes, professional designers also
use strategies and skills which derived from practising the interaction between brain, hand
and sketches which appears on papers (Laseau, 2001). This process is called Graphic
thinking which is consistent with Design development spiral of Zeisel. The process of Graphic
thinking begins with transferring the images from the brain through hand onto the papers; the
brain will respond to the basic ideas that appear on the papers through the eyes to analyze
and adjust. This graphic thinking process begins from brain through hand and onto the papers
and it will happen again and again until the design is satisfied. The design development spiral
happens after the designers get the basic design, they usually make changes to the original
design and develop it until they find the most appropriate one (Sahachaisaeree, 2004; Zeisel,
1981). Currently, there is two popular design idea transferring processes that often use to
present the sketch of the products in product design program which are handmade design
and computer modeling process.

Handmade design is a product design process that applied 3D design onto 2D paper.
Handmade design is one of design methods that are used to pass on the imagination of the
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designers onto the papers by using pencils or other tools depend on the designers' attitude.
The handmade design has flexibility in designing, and can create good imagination.
Handmade design often uses to record spontaneous ideas and use to survey the optional
designs. The key benefit of sketching in other areas such as product design and architectural
design are to help designers to develop the ideas in creating different styles; such as new
forms and shapes, more quickly and with more flexibility (Scho'n, 1992).Drawing technique
is an important skill for design, sometimes sketch drawing is an important element that will
be used to determine the direction of the design process and to lay the fundamental to see
the beauty details or the ideas during the beginning of design process. Nowadays, the words
sketching and drawing are wildly used to explain the activities of the designers and artists
(Yusoff, 2007).The sketching technique beside using pencil or pen to draw on the papers is
to use other tools in order to make the sketches look more real or to increase the
understanding of product communications, these tools are such as markers, watercolor,
colored pencils, color posters or other tools depending on the aptitude of the designers;
however, the sketch elements remain the same.

Sketch design by computer modeling is the process that uses Computer Aided Design
(CAD) to help to create the designs. CAD is a 3D modeling, and the development of 3D
modeling computer will help to create the designs that have forms and dimension that are
more realistic because CAD is the art-based software. Computer Aided Design can create
high-quality and realistic 3D designs, and it can stimulate accurate dimension. Therefore,
using computer modeling is very helpful to create the designs because it can stimulate
accurate angles. Especially in the final production process, in this process, every aspect of
the design will be refined, all parts of the design will be developed, and the possibility to
produce the product will be investigated. Thus, Computer-Aided Design can help create all
designs, it can help complete all the works, and make it possible to produce the initial ideas
(Duku, 2014). Computer-Aided Design is a tool that has been proven to have high-
performance for designing support such as analysis or production. Also, it can be useful for
designing choice or it can be used as the design guidelines for the new design (Woodbury,
2006).

Table1: Comparing between handmade design process and computer modeling process

Details Handmade Design Computer Modeling

Type of design 2D 3D

Drawing method ~ Use hand drawing to draw lines such as Use CAD to draw geometry shapes such
straight line, horizontal line, vertical line, as rectangular shape, cylinder shape,
diagonal line, and arch, etc., to create the cone shape and sphere shape, etc. and
products. use the cutting design to create the

products
Viewing angle One viewing angle 360 degree viewing angle
3.0 Methodology

This research selects the sample groups from random samples, which are the non-probability
sampling, who are the undergraduate students from the 4th year's industrial product design
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program from Rajamangala University of Technology Phra Nakhon. The sample group of 56
students will be divided base on their academic standing and their aptitude in sketch design
process. One of the students will be chosen to make the sketch design using both handmade
design and computer modeling process within the same time frame. The number of sketches/
time will be recorded, in each experiment, the time will be increased by 30minutes, the
experiment will be repeated until the time reach 120 minutes. After that, the professor will
evaluate the quality of the designs that can be used in the development of the industrial
products.

Data Collection

The researchers will synthesise the process of transferring the basic ideas to present the
sketches of the undergraduate design students, to find the point that will be used as the
indicator for the assessment, and to create tools that will be used to evaluate the learning
and teaching industrial design. The data collecting methods will be divided into three steps
as follows.

+ Collecting the academic performance data (Transcript) of the 4th year undergraduate
industrial design students and divided the students into groups by using Cluster Analysis to
find the attitudes indication factors. Dividing the academic performance into two parts, the
first part is the Grade Point Average (GPA) which can be divided the student according to
their GPA into three groups; the group of students that have high GPA in industrial product
design 1-3 class, sketching class, and painting techniques class and other classes that
involve hand sketching will be classified as the classes that have an aptitude in handmade
drafting. However, if the students have high GPA in industrial product design, 4-5 classes,
computer for design and production classes and other classes that involve using computers
to create the designs will be classified into the group that has an aptitude in using computer
for design process

Figure 1: (a) Handmade design process; (b) Computer modelling process.

« Testing the concept of the idea sketching by choosing the required group from the Non-
probability Sampling. The students from the selected groups will be asked to create the
designs by using both the handmade design process and computer modelling process. The
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given designs for handmade process and computer modelling process will be different:
however, it will have similar degree of difficulty. This is because if the students have the
experience of making the same design over and over again, they will tend to develop the
Idea Development instead of creating idea sketch. The winning design will be chosen from
the products that can transfer the idea sketch which can also create many imaginations. In
this research, the researchers ask the group that use handmade design process to make a
design for toaster and ask the computer modelling process group to create a design for rice
cooker. These two products design has the similar level of difficulty and complexity. The
designs will be sketched by hand on 100 pounds papers or by computer using the A2 size
paper. These designs challenge will lead to the idea development in the next design steps.

4.0 Results and Discussion

From testing idea sketches, 56 students of the 4th-year undergraduate industrial design are
asked to create idea sketches by handmade process and computer modeling process. Each
round, the students had 15 minutes to create the designs, and the designing process will
continue until the time reach 120 minutes. The analysis results found that handmade design
process can create the average of 16.43 sketches per 15 minutes which is more than the
computer modeling process which can only create the average of 6.93 sketches per each 15
minutes.

(@) (b)
Figure 2: (a) Idea sketch by Handmade design process; (b) Idea sketch by Computer modelling process.

From examining the difference between the average number of sketches between
handmade design process and computer modelling process which each process is not
independent to each other, the analysis result yielded that each test period and the total
period (120 minutes), the handmade process and the computer modelling process have the
statistically significant difference at the 0.05 (see Table.2)

Statistic displays of the analysis of variance tests indicate the differentiating factors
between each testing periods that have the effect on the number of sketches during the idea
sketch transferring process. By using students' GPA data, it can separate students into three
groups. First is a group of students who have low GPA and have the lowest average number
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of sketches, which are 3.14 sketches. Next is a group of students who have the average GPA
and have the average number of sketches which is 4.38 sketches. Last is a group of students
who have high GPA and also have the highest average number of sketches, which are 4.92
sketches. However, the total testing time has no interaction with each group of students. This
means different GPA does not have an effect on the idea sketch transferring process.
However, during the test period, 0-15 mins F (2, 109) = 15.40, p = .00during the test period16-
30minsF (2, 109) = 3.38, p = .04during the test period106-120 mins F (2, 109) = -3.87, p =
.02 has statistical significant different at 0.05 (see Table.3)

Table 2: Comparing the basic idea sketch transferring process between handmade design and
computer modeling.

times/humber of sketches ~ Handmade Design ~ Computer Modeling Paired Samples Test
(minute) X S.D. X S.D. t P
0-15 2.36 1.66 0.82 0.77 6.62 0.00
16-30 2.54 1.39 1.02 0.77 6.83 0.00
31-45 2.09 0.82 0.96 0.79 8.49 0.00
46-60 248 0.93 0.89 0.76 11.06 0.00
61-75 2.02 0.86 0.84 0.76 8.88 0.00
76-90 1.79 0.93 0.84 0.78 6.52 0.00
91-105 1.79 1.64 0.86 0.75 4,00 0.00
106-120 1.37 1.32 0.70 0.74 4.15 0.00
Total time 1643  6.07 6.93 460 11.51 0.00
(120minutes)

Table 3: Comparing the idea sketch transferring process from students’ GPA

Period/number of Low level Medium level High level ANOVA
sketches(minute) X S.D. X S.D. X S.D. F P
0-15 081  0.53 1.48 072 194 124 15.40 0.00
16-30 147 1.00 1.43 099 219 205 3.38 0.04
31-45 172 145 1.55 090 200 169 1.03 0.36
46-60 131 095 1.45 1.01 172 097 1.68 0.19
61-75 167 137 1.63 1.01 169 119 0.03 0.97
76-90 128 1.1 1.55 099 144 094 0.69 0.50
91-105 119 1.04 1.33 080 144 1.5 0.61 0.55
106-120 094 086 1.05 099 175 195 3.87 0.02
Total time 314 279 4.38 476 492 508 1.59 0.21

5.0 Conclusion

From the experiment result, it shows that handmade design and Computer Modeling design
have different beginning process and have different tools. However, these two designing
methods support the creativity in product design, and they both require the thinking process
from brain eyes hands. The differences between this two idea sketch processes have the
effects on teaching and learning industrial design. The research found that handmade design
is an idea transferring process that helps to increase the imagination in idea sketch. Also,
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handmade design can draw more sketches and more variety of product designs than
sketching via the computer modeling. Since drawing the creative design by hand is often
used to sketch the spontaneous ideas and it helps the designers to develop different design
ideas such as shapes and forms faster and more flexible (Scho'n, 1992). On the other hand,
the computer modeling process has the advantages in adjusting the images, colours and
proportions. On the contrary, if the designers do not know how to use the computer modeling
properly, using it might limit their imagination (Yusoff, 2007). Computer modeling process
might be appropriate for developing the ideas (Idea Development) and design drafts (Sketch
Design).

Using the GPA of the students to determine their efficiency in transferring the idea sketch,
the professor should investigate students' background and their past GPA standings before
mixing students with different academic performance together (Ruengtam, 2014). The
experimental results show that the group of students who have low GPA also have a lower
than an average number of sketches. The groups of students, who have medium GPA, also
have an average number of sketches. While the group of students with high GPA, also have
the highest number of sketches. The group of students with high GPA is projected be the
students who have effective initiation and have freedom of learning and creative thinking
(NorshidahNordin, 2016). Overall, the difference in academic achievement of the students
does not affect the idea sketch transferring process. Nowadays, students have different
thinking process, which might be due to their own background; they can access the
knowledge in the form of critical knowledge synthesis and self-exploration. Moreover, they
can recognise the difficulty and complexity of the designs and the individual differences in
term of learning style, design ability and communication skills (Mohamad Adi, 2015).
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