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Abstract 
This research studies the teaching process of idea communication for industrial product design sketching. The 
objective of this research is to make a comparative study on the efficiency of two teaching processes between teaching 
with detailed information and teaching with conceptual frameworks for groups of students who have different learning 
aptitudes; which are an aptitude in theoretical subjects or an aptitude in practical subjects. The study also included 
differences in learning styles of the industrial design program undergraduate students. The researchers came up with an 
experiment of creating sketch design ideas for a product in which the researchers classified the students’ learning 
processes from curriculum subjects and academic achievements. The results found that curriculum subjects and 
students’ learning aptitude can be grouped into two major groups: students who have accumulated scores in theoretical 
subjects and students who have accumulated scores in practical subjects. These two groups of students have different 
aptitudes in sketch design idea communication processes: a process of sketching with given detailed information and a 
process of sketching with given conceptual framework. Although these are different processes, the teaching and 
learning of these two product design processes have the same objectives: to create design ideas and to support design 
creativity by using the concept of interaction between the brain, hands and shapes that appear on paper to present the 
sketch product and to guide the teaching and learning of industrial product design, suitable for students who have 
different characteristics and help increase their academic achievements. 
Keywords: teaching process, sketch design, industrial design 

1. Introduction 
The teaching and learning of product design will develop the knowledge and skills of the students making creative 
designs. This requires integration of knowledge in science, technology and art by emphasizing creativity and the 
development of design concepts related to differences in outward appearance and with consideration for function, 
value, and appearance of the product, including form and size (Soodsang, 2005); in this way it is possible to create 
products that will maximize the benefit for both consumers and manufacturers. Sahachaisaeree (2004) states that 
designers usually work with forms and shapes. Though designers usually apply the “Elements of Design” and 
“Principles of Design” when creating a product, the experts will also apply strategies and skills which they have 
accumulated through interaction between brain, hands and shapes that appear on paper. (Laseau, 2001) calls this 
process "Graphic thinking" which is consistent with the Design development spiral of Zeisel. The process of Graphic 
thinking begins with the images that appear in the brain and are transferred via the hand onto paper; the brain then 
interacts with these basic ideas on paper through the eyes to further analyze and adjust; then the brain will apply more 
changes through the hand onto the paper. These processes will happen again and again until the designs are completed 
The characteristics of the Design development spiral is that after completing the basic designs, the designers will alter 
the original ideas and develop them into the most suitable one (Sahachaisaeree, 2004; Zeisel, 1981). Thus, developing 
design skills is very important for analyzing products and developing creative idea solutions (Authority, 2013). In 
addition, conceptual design is an important element and factor that generates design creativity, new styles and 
uniqueness of products. Also, a systematical design concept will enable the designer to create products that follow the 
procedures of the teaching-learning process of product design and allows them to create products effectively.  

Therefore, the teaching-learning process of product design must include practice drawing product sketches in order to 
present design ideas. Untrained students with different learning skills have to rely on techniques and an appropriate 
teaching process to be successful in their studies. In general, learning from experience (Experiential Learning Cycle 
Theory), Kolb (1984) explains that each student learns something new from experience which intends to encourage the 
student to use his/her acquired knowledge and to increase this knowledge and the ability to use the design skills; this 
can be done by providing the opportunity for students to have concrete experiences. The industrial design classes have 
teaching techniques that are different from other classes because it has a curriculum comprising both theoretical 
lectures and practical training for Design Projects. Students can find their own learning principles by making mistakes; 
as a result, each student would have different learning processes, perception and behaviours. In the past, teaching 
techniques usually were based on a teacher-centred approach, which is a technique in which the teacher organizes and 
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4. Results 
4.1 Correlation Coefficient between grade performance and subjects 

From examining the academic performance of students in each subject, the relationship between the student’s grade 
performance and the subjects are found by computing Pearson's correlation coefficient (r) between each pair of subject 
variables and it shows a statistically significant relationship between each pair of variables, having a coefficient of 
correlation greater than 0.5; the details are shown in Table 2. 

Table 2. Pearson Correlation Coefficient between grade performance and subjects. 
Subject Correlations 

History of Design 
Pearson Correlation .549 

Sig. (2-tailed) .000** 

Composition of Art 
Pearson Correlation .549 

Sig. (2-tailed) .000** 

Principles of Drafting 
Pearson Correlation .507 

Sig. (2-tailed) .000** 

Drawing Techniques 
Pearson Correlation .539 

Sig. (2-tailed) .000** 

Computer Technology 
Pearson Correlation .592 

Sig. (2-tailed) .000** 

Principles of Design 
Pearson Correlation .576 

Sig. (2-tailed) .000** 

Industrial Drafting 
Pearson Correlation .500 

Sig. (2-tailed) .000** 

Painting Techniques 
Pearson Correlation .572 

Sig. (2-tailed) .000** 

Ergonomics 
Pearson Correlation .576 

Sig. (2-tailed) .000** 

Model Making 
Pearson Correlation .592 

Sig. (2-tailed) .000** 

Workshop 
Pearson Correlation .556 

Sig. (2-tailed) .000** 

Cost and Price Analysis 
Pearson Correlation .548 

Sig. (2-tailed) .000** 

Industrial Product Design1 
Pearson Correlation .592 

Sig. (2-tailed) .000** 

Industrial Product Design2 
Pearson Correlation .556 

Sig. (2-tailed) .000** 

Industrial Product Design3 
Pearson Correlation .635 

Sig. (2-tailed) .000** 

Industrial Product Design4 
Pearson Correlation .567 

Sig. (2-tailed) .000** 

Industrial Product Design5 
Pearson Correlation .567 

Sig. (2-tailed) .000** 

Materials and Production 
Pearson Correlation .518 

Sig. (2-tailed) .000** 

Computer Aided Design1 
Pearson Correlation .590 

Sig. (2-tailed) .000** 

Computer Aided Design2 
Pearson Correlation .508 

Sig. (2-tailed) .000** 

Seminar 
Pearson Correlation .635 

Sig. (2-tailed) .000** 

Industrial Product Research 
Pearson Correlation .590 

Sig. (2-tailed) .000** 

Ceramic Design 
Pearson Correlation .538 

Sig. (2-tailed) .000** 

Graphic Design 
Pearson Correlation .500 

Sig. (2-tailed) .000** 

**. Correlation is significant at the 0.01 level (2-tailed). 



ass.ccsenet.org Asian Social Science Vol. 13, No. 12 2017 

178 
 

4.2 Factor analysis to determine the groups of aptitude indicators 

The subject variables are grouped by Factor Analysis method to find groups of aptitude indicator factors. By using the 
academic achievement of 4 classes of industrial design students which included 3 classes of already graduated students, 
and students who currently are in their last year of the program, it is found that the factor loading is medium; as a 
result, it is unable to find Factor Indicator Variable. Thus, the researchers use the Equamax Rotation instead and find 2 
main factor groups of theoretical subjects; there are 10 subjects in this group as follows: History of Design, 
Composition of Art, Drawing Techniques, Principles of Design, Principles of Drafting, Ergonomics, Seminar in 
Industrial Product Design, Industrial Product Research and Development, Materials and Production and Cost and Price 
Analysis, subjects that focus on theoretical and basic design, and a group of practical study subjects; there are 14 
subjects in this group as follows: Industrial Drafting, Painting Techniques, Industrial Product Design 1-5, Model 
Making, Workshop, Computer Technology, Computer Aided Design and Manufacturing 1-2, Ceramic Design and 
Graphic Design, subjects that more focus on practical study than theory; the details are shown in Table3. 

Table 3. Grouping the variables subjects by using Factor Analysis method 

Subjects Aptitude indicator factors 
Theoretical subjects Practical subjects 

History of Design .742 .252 

Composition of Art .757 .096 

Drawing Techniques .603 .417 

Principles of Design .706 .130 

Principles of Drafting .572 .338 

Ergonomics .572 .303 

Seminar in Industrial Product Design .592 .012 

Industrial Product Research and Development .606 .165 

Materials and Production  .577 .225 

Cost and Price Analysis .582 .180 

Industrial Drafting .143 .542 

Painting Techniques .388 .572 

Industrial Product Design 1 .158 .597 

Industrial Product Design 2 .071 .573 

Industrial Product Design 3 .052 .535 

Industrial Product Design 4 .200 .587 

Industrial Product Design 5 .270 .796 

Model Making .296 .581 

Workshop .136 .618 

Computer Technology .266 .547 

Computer Aided Design and Manufacturing 1 .331 .565 

Computer Aided Design and Manufacturing 2 .124 .517 

Ceramic Design .053 .640 

Graphic Design .132 .576 

 

4.3 Exploratory factor analysis of students’ aptitude 

The following displays statistics data used to group the students by using Cluster Analysis to find the aptitude indicator 
factors; using the academic achievement of 65 students of the last year industrial design program and this should be 
consistent with factor analysis. From the analysis, it is found that 30 students are put into one group due to their 
accumulated scores in theoretical subjects and 35 students are put into another group due to their accumulated scores 
in practical subjects; the details are shown in Table 4. 

Table 4. Grouping students based on their aptitude by using Cluster Analysis 

Order of 
students 

Aptitude indicator factors Order of 
students

Aptitude indicator factors 

Theoretical subjects Practical subjects Theoretical subjects Practical subjects 

1 0.248671 -0.54065 34 0.841689 -0.27741
2 0.205925 0.673306 35 0.128578 0.886047
3 0.836422 -1.02788 36 0.08967 -1.70081
4 0.609329 0.008269 37 1.22204 -0.73975
5 0.733625 -0.33013 38 0.822663 -2.41822
6 0.657702 0.208207 39 0.025847 -1.11792
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7 0.259478 -1.79647 40 -2.0085 -2.85519
8 0.857075 -1.0805 41 -1.84759 -4.00937
9 0.167104 -0.84682 42 0.897067 -3.07237

10 0.380872 -1.23023 43 0.635235 -0.90404
11 0.157809 0.239769 44 -0.63329 -0.15434
12 0.325474 -1.67175 45 0.751639 0.772339
13 0.575998 0.116256 46 0.530648 -1.18713
14 0.515985 0.249676 47 1.160491 -2.13405
15 -0.08353 -0.16298 48 0.857994 0.513377
16 0.250531 0.222453 49 1.089357 -0.76911
17 0.634965 0.822956 50 -0.27865 -3.65483
18 1.157 -0.27819 51 -0.00273 -4.04598
19 1.191205 -1.14112 52 1.454544 0.660642
20 0.918297 0.473976 53 0.801982 0.918156
21 0.640038 -0.46795 54 1.004072 -0.61672
22 0.510861 -0.40358 55 0.735356 -0.63871
23 0.420357 -0.90734 56 -0.49732 0.205021
24 -1.8415 -1.2389 57 0.627335 0.164044
25 0.493202 -2.08729 58 1.422865 -0.65842
26 0.343656 -1.00818 59 -0.18303 -1.64284
27 1.095256 -1.25661 60 0.874389 0.74303
28 1.096936 -0.3077 61 0.857588 0.728852
29 0.257146 -1.34767 62 0.212006 -2.9305
30 -0.21077 1.029677 63 0.177405 0.349769
31 0.565304 0.630503 64 0.784662 1.671325
32 1.179343 0.431152 65 1.048526 -1.15582
33 0.776685 1.316716 Total 30 Students 35 Students

 

Table 5. The average score and the comparison between Sketch Design 1 and Sketch Design 2 

Order of 
students 

Sketch 
Design 1 

Sketch 
Design 2 

Paired Samples 
Test 

Order of 
students

Sketch 
Design 1 

Sketch 
Design 2 

Paired Samples 
Test 

M(SD) M(SD) t p M(SD) M(SD) t p 

4 75.33(5.16) 67.00(6.51) 2.90 0.034* 1 68.33(3.93) 60.00(4.34) 4.18 0.009*

5 73.50(7.71) 64.50(5.89) 5.14 0.004* 2 64.67(1.51) 74.67(6.86) -4.33 0.007*

6 73.33(2.07) 66.50(5.99) 3.52 0.017* 3 62.33(6.74) 70.67(5.20) -4.21 0.008*

13 77.17(4.53) 72.17(2.48) 3.73 0.014* 7 69.00(8.99) 66.33(12.7) 1.13 0.310 

14 69.67(8.57) 66.33(8.09) 4.15 0.009* 8 70.50(6.38) 78.83(4.36) -5.93 0.002*

16 72.00(5.25) 64.33(6.50) 7.75 0.001* 9 65.33(5.81) 72.17(4.31) -6.01 0.002*

18 73.83(4.26) 66.50(6.53) 5.50 0.003* 10 62.00(5.37) 70.83(8.11) -5.32 0.003*

19 68.00(4.43) 60.84(6.37) 8.22 0.000* 11 63.83(7.83) 73.00(6.13) -4.95 0.004*

20 68.33(2.42) 73.17(3.55) -8.04 0.000* 12 66.83(5.27) 74.17(5.63) -5.31 0.003*

21 75.33(3.44) 69.67(4.84) 6.17 0.002* 15 68.00(3.35) 75.33(6.98) -3.68 0.014*

22 73.00(2.83) 68.17(3.55) 6.45 0.001* 17 74.33(8.96) 71.50(8.78) 0.94 0.392 

24 74.17(3.25) 78.50(3.27) -7.77 0.001* 23 68.67(4.03) 73.67(2.94) -7.32 0.001*

28 86.17(4.07) 81.33(3.39) 5.80 0.002* 25 62.50(3.02) 66.83(3.06) -6.06 0.002*

32 74.50(4.14) 69.67(2.88) 5.31 0.003* 26 62.83(3.66) 70.50(3.73) -4.90 0.004*

34 69.33(3.20) 66.67(4.22) 4.34 0.007* 27 64.17(4.26) 66.50(5.17) -1.14 0.305 

37 70.00(2.76) 64.83(3.66) 5.68 0.002* 29 64.17(4.62) 68.83(2.04) -4.08 0.010*

44 71.17(4.54) 65.17(1.72) 3.72 0.014* 30 68.33(3.72) 71.33(3.45) -2.91 0.034*

45 75.17(4.07) 70.17(2.52) 4.44 0.007* 31 68.00(3.95) 73.00(3.52) -4.84 0.005*

47 71.50(3.33) 66.50(2.59) 3.95 0.011* 33 71.17(4.26) 76.33(3.01) -4.23 0.008*

48 70.50(2.67) 65.83(3.06) 5.53 0.003* 35 67.00(3.58) 72.83(4.31) -5.41 0.003*

49 79.33(1.63) 76.33(2.33) 2.05 0.095 36 71.83(4.75) 68.33(3.98) 8.17 0.000*

52 73.17(3.97) 66.50(5.86) 4.15 0.009* 38 66.83(3.65) 71.00(2.37) -4.41 0.007*

53 73.33(3.45) 78.50(3.45) -5.68 0.002* 39 74.00(2.53) 77.67(2.88) -11.0 0.000*
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5. Discussion 
Teaching processes have an impact on design idea communication processes: important elements and guidelines for 
the systematic designing process; it can also be used as a designing frameworks. Applying the information based on 
the conceptual ideas helps the designs to achieve the objectives. Each designer would have different design ideas, 
aptitude and design processes, the researchers found learning subjects and students' aptitude can be divided into two 
groups which are students that have accumulated scores in theoretical subjects and students that have accumulated 
scores in practical subjects. The group of students with accumulated scores in theoretical subjects would have an 
aptitude in the idea sketch design transferring processes that give detailed procedures and scoring criteria because this 
group of students would have systematical planning and work in detailed sequences. On the other hand, the group of 
students that have accumulated scores in practical subjects would have aptitude in idea sketch design transferring 
processes that are not given details and scoring criteria since this group of students like freedom of thinking and can 
learn from their mistakes and learn from the complicated situations, these students can analyze the stories and 
scenarios and turn into design ideas. 

From these sketch design tests, it is found that although these two tests have different details and processes, they both 
support design creativity concepts. Also, they have to use the thinking process that derives from the brain, eyes and 
hands. The difference between these two processes affect learning and teaching industrial design (Sahachaisaeree, 
2004). Also, the academic achievement of the students who have different aptitude indicators factor would have an 
impact on design idea transferring processes and skills in industrial design (Soodsang, 2005). In the present, students 
have many different conceptual design processes which may due to their former knowledge and access to knowledge 
in the form of criticism, knowledge synthesis and self-exploration, awareness of the difficulty and complexity of 
design, as well as the differences in individual which are differences in terms of learning styles, design ability and 
communication skills (Adi, 2015). 
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