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Abstract 

 Emotionally appealing designs are currently the norm for consumer products which also 
includes interfaces like mobile phones and tablets. In car interior designs, designers are following 
the same trend of incorporating emotional aspects of design as a competitive edge for their cars. 
Various tools and techniques have been researched and applied; and Kansei Engineering is one of 
the techniques. Kansei Engineering tries to capture the customer’s emotional needs in product 
design and translates those needs into tangible design requirements which are understood by 
engineers and designers. In this study, Kansei Engineering was applied to determine tangible design 
needs of young Malaysian adults for car center stacks. Ten car center stack design samples from the 
B segment cars and 12 Kansei words were used in this study. As many as 30 young Malaysian 
adults between ages of 18 to 30 took part in the Kansei evaluation study. Data was analyzed using 
Partial Least Squares in MINITAB software. The results showed that the Chevrolet Aveo center 
stack design was the most preferred by both male and female participants, while for the least 
preferred design it was  Honda Fit  for the females with a rating (3.75/10) for the while for the 
males the Volkswagen Polo received the lowest rating at (4.06/10).  Further analysis for Chevrolet 
Aveo was done and the highest rated Kansei were “exclusive”, “elegant” and “high tech”. The 
responsible design elements positively related to “exclusive”, “elegant” and “high tech”,  were 
“Glossy Black”, “LCD 1” (large and bright screen), “LCD 3” (large with dark screen). Design 
elements which were negatively associated with “exclusive”, “elegant” and “high tech” were  
“Black” and “LCD 2” (small rectangular screen). 
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1.0 Introduction 

Stylish car interior designs have started to become de rigueur for the majority of car manufacturers. 
The previous design focus on functionality has become out of date; consumers are placing more emphasis on 
the aesthetic design aspects when it comes to comparing products in the marketplace. Styling of products has 
become a competitive edge for designers as it provides the first impression for the consumers. According to 
Demirbilek & Sener (2003), affection is the psychological aspect of user’s feedback when interacting with 
products. Affection is the keyword for psychological needs of users such as mood, expectations and 
experiences. In addition, the relationship between aesthetics and usability and ergonomics can be somewhat 
questionable (Syed Mohamed, 2012, 2011a,2011b). More research and effort need to be done in order to 
address the integration between aesthetics, ergonomics and usability. 

Integrating the emotional aspects into design has been the primary purpose of Kansei Engineering. 
Nagamachi introduced the Kansei concept in the 1970’s where Kansei Engineering is proposed as an 
“ergonomic customer oriented technology”  (Nagamachi, 1995).  The word “Kansei” roughly means  “total 
emotions” (Schütte, 2002), but a more refined definition was given by Nagamachi as "individual's subjective 
impression from a certain artifact, environment, or situation using all the senses of sight, hearing, feeling, 
smell, taste as well as recognition". Kansei can be captured by several ways, such as words, behavior 
observations, facial and body expressions as well as physiological signals from the brain for example (Ayas, 
2008). Kansei Engineering is often implemented using words solicited from the target groups, for example in 
the design of Mazda Miata, young drivers were interviewed regarding their driving behavior and preferences 
for a car which also include their lifestyle. The results of the interviews were then refined from “Stage Zero” 
(vague and ambiguous descriptions from participants) into physical design attributes which were 
understandable for the designers and engineers (Nagamachi,2002).  One other study on Kansei Engineering 
involved the use of virtual reality where proposed design concepts are shown to the participants based on the 
selection of Kansei words. Matsushita Electric Works and Hiroshima University have applied virtual reality 
and Kansei Engineering to design kitchens. The system developed by   Matsushita Electric Works and 
Hiroshima University contains thousands of kitchen design images as well as participants’ Kansei. 
Customers can virtually see their designs based on their Kansei and designs can be translated into actual 
products (Nagamachi, 2002). Kansei Engineering is indeed a powerful tool in transforming customers’ needs 
and feelings into tangible designs. 

Kansei Engineering can be considered as one of the pioneers in the field of affective product design. More 
recently, the research on affective design was conducted for vehicle interiors (Bahn et al,2009; Jung et 
al,2010; Wellings et al,2008;Kim et al, 2011). Jindo et al, Tanoue et al and Han et al used the semantic 
differential method in order to evaluate the affective responses from users.A similar technique was applied 
by later researchers (Bahn et al,2009; Jung et al,2010; Wellings et al,2008;Kim et al, 2011). Kansei 
engineering relies heavily on the quantification of user’s feelings and perception. It tries to transform 
something that is fundamentally different in nature such as feelings, emotions, and thoughts into something 
tangible and objective, i.e. engineering and design specifications. The success of Kansei engineering also 
hinges upon the choice of “Kansei words” which are appropriate to the product being evaluated. 

The previous researches made by Jindo and Hirasago (1997), Bahn et al (2009) and Jung et al (2010) focused 
on speedometer and steering, luxuriousness, instrument cluster panel respectively. In this research, a Kansei 
Engineering technique was used to integrate the consumer’s Kansei into tangible design factors involving car 
center stack designs. 
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2.0 Materials and Methods 

 Kansei Engineering method involves a series of steps. According to Matsubara et al (2011), the first 
step involves the selection of suitable Kansei words, usually obtained from literature. Second part involves 
the Kansei evaluation experiment, where participants will rate the design samples using the Kansei words 
with a Semantic Differential (SD) scale. The last step involves a statistical procedure that will analyze the 
relationship between Kansei words and the product design elements. 

2.1 Car Center Stack Design Samples 

Ten car center stack design samples from B segment cars were selected for the Kansei Engineering 
evaluation. B segment cars were selected primarily because it is a volume seller in Malaysia, and the target 
participants for the evaluation are coming from the younger adult population aged between 18 to 30 years 
old. Those ten car center stack design samples are coming from cars such as Mazda 2, Toyota Yaris, Kia Rio, 
Ford Fiesta, Hyundai Accent, Chevrolet Sonic, Volkswagen Polo and Honda Fit, Scion XD, and Chevrolet 
Aveo. All of the selected cars were from 2012 models. Sample pictures are available in the Appendix. 

2.2 Participants 

All of the participants were from the ages of 18-30 years old. As many as 18 males and 12 females took part 
in the study.  

2.3 Selection of Kansei words 

A list of words was obtained from the literature. 17 Kansei words were listed. The list of Kansei words are as 
follows: 

Table 1: Kansei words 

Old skool Formal Elegant Sporty 
Cheap Functional Masculine Simple 
Common Style Friendly  
Rugged Expensive  Futuristic  
Feminine Exclusive High Tech  
 

These Kansei words were then presented to the participants together with the ten design samples of car center 
stack designs. The main purpose of this exercise was to narrow down the Kansei words and to determine 
whether the participants understood the meaning of the Kansei words. Participants were asked to describe the 
ten design samples using the 17 Kansei words listed in Table 1. The results of the evaluation are shown in 
Figure 1.  Kansei words which had a frequency of 15 or less were dropped from the list of words. Words 
such as “Rugged”, “Feminine”, “Expensive”, “Masculine” and “Futuristic” had to be removed because the 
words were selected less frequently by the participants to describe the 11 car center stack design samples. 
Therefore only a total of 12 Kansei words were selected for the Kansei evaluation experiment. 
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Figure 1: Frequency of Kansei words chosen by the participants 

2.4 Identification and listing of design elements 

Before a successful implementation of partial least squares, the identification of design elements are 
necessary. All the ten design samples were analyzed and described using design elements listed below in 
Table 2. 
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3 Radio shape layout 

(RSL) 

 
4 Radio button shape 

(RB) 

 
5 Shape of LCD 

screen (LCD) 

 
 

Table 2: Classifications of design elements 

2.5 Kansei Evaluation Experiment 

Each one of the ten car center stack design samples were evaluated with 12 Kansei words, using a 7 point SD 
scale ranging from “ Not at all” to “Very much”.  

2.6 Statistical Analysis Procedure 

Traditionally, Kansei Engineering have been implemented with Hayashi’s Quantification Theory Type 1 (QT 
1). QT 1 is a version of multiple linear regression where product design elements are categorized with 
numerical values such as one or zero (Matsubara et al, 2011).   A statistical procedure is then performed, 
linking the product design elements (qualitative data) and the ratings of design samples (quantitative data). 
However, QT 1 has a few drawbacks. The number of product design elements often exceeds the number of 
design samples, thus creating problems for multiple linear regression technique. Additionally, product design 
elements are often interacting with each other hence creating the multi-collinearity problem. In order to 
overcome the shortcomings, partial least squares have been proposed by Matsubara et al (2009) for the 
purpose of linking Kansei words to design elements. Each one of the ten design samples were rated 
according to the design elements in Table 2. For example, design sample 1 has a glossy black center stack 
background, so a value of “1” is assigned to “Glossy Black”, and “0” is given to “Gray”, “Black” and 
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“Silver”. The same goes for all the other attributes and sub attributes. The data was then entered into 
MINITAB software for the partial least squares analysis. 

3.0 Results and Discussion 

The overall ratings for each design samples are shown below in Table 3. There are differences between the 
ratings of male and female participants, especially for the Honda Fit and Hyundai Accent. 

Ratings Given (out of 10) 

Design Sample Males Females Difference (%) 

HYUNDAI ACCENT 6.06 4.83 20.19% 

FORD FIESTA 5.83 5.08 12.85% 

CHEVROLET SONIC 4.61 4.33 6.03% 

HONDA FIT 4.89 3.75 23.28% 

KIA RIO 5.00 5.25 5.00% 

TOYOTA YARIS 4.33 4.08 5.76% 

MAZDA 2 4.83 4.42 8.61% 

CHEVROLET AVEO 7.17 7.08 1.16% 

SCION  4.89 4.67 4.54% 

VOLKSWAGEN POLO 4.06 4.33 6.84% 
Table 3: Overall ratings for each car design sample 

 The Honda Fit had the biggest difference in ratings (23.28%) and the Hyundai Accent was at 20.19% 
difference. Males have rated the Honda Fit to be more attractive (4.89) compared with females (3.75). A 
similar trend occurred for the Hyundai Accent as well (6.06 for the males and 4.83 for the females). There is 
a 20.19% difference in ratings. The highest and most consistent rating was given to the Chevrolet Aveo 
design, with males giving a higher rating (7.17) compared to the females (7.08), and the difference in ratings 
was also the smallest at 1.16%.From all the ratings, males have consistently given higher ratings for the 
design samples compared to the females, with the exception of Kia Rio (5.25 for females compared to 5.00 
for the males). The difference is also minimal at 5.00%. Honda Fit received the lowest rating (3.75) for the 
females while for the males the Volkswagen Polo received the lowest rating at 4.06. Taking a closer look at 
the Kansei word ratings for the Honda Fit and Volkswagen Polo revealed some differences in ratings 
between genders. For example, the females found the Honda Fit and Volkswagen Polo to be more functional, 
stylish, exclusive, elegant, high-tech and simpler looking compared to the males who found it to be 
otherwise. (refer to Table 4) 

HONDA FIT Ratings (out of 10) VOLKSWAGEN POLO Ratings (out of 10) 

Kansei Word FEMALES MALES Kansei Word FEMALES MALES 

Functional 4.50 4.00 Functional 4.75 3.39 

Style 3.58 3.44 Style 3.50 2.61 

Exclusive 3.67 3.06 Exclusive 3.92 2.78 

Elegant 3.50 2.89 Elegant 3.75 2.50 

Friendly 4.00 4.44 Friendly 4.00 2.83 

High Tech 3.67 3.39 High Tech 3.83 2.56 
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Sporty 2.83 3.11 Sporty 4.08 2.50 

Simple 5.08 4.44 Simple 4.50 3.89 

OVERALL RATING 3.75 4.89 OVERALL RATING 4.33 4.06 
 

Table 4: Ratings for Honda Fit and Volkswagen Polo 

 Since the Chevrolet Aveo received the highest ratings for both males and females, a further analysis was 
conducted to determine the responsible design elements for the high ratings. 

CHEVROLET AVEO  
Design Elements PLS Coefficient Values for “Elegant” 

Glossy Black 0.4891 

LCD 1 0.4886 

LCD 3 0.2922 

Black -0.2374 

LCD 2 -0.3177 
                           

 

 

Table 5: Kansei ratings and PLS Coefficient Values for Chevrolet Aveo Design Element 

 

 

 

 

 

 

 

Figure 2: PLS Coefficient Plot for “Elegant” 

From Table 5, the highest, and most consistent ratings are for the “exclusive”, “elegant” and “high tech” for 
both genders. Partial Least Squares (PLS) analysis was done for these three Kansei words in order to reveal 
the significant design elements which were responsible for the ratings of the three Kansei words. For the 
highest rated Kansei word “elegant” (5.06 for males and 4.92 for females), the responsible design elements 
influencing “elegant” is shown in Figure 2 and Table 5. In order for the center stack design to be elegant, it 
has to have a glossy black background color (Figure 2), medium to large LCD screen size (LCD 1 and LCD 
3), which corresponds to the LCD screen size of the Hyundai Accent and Chevrolet Aveo (shown in Figure 

CHEVROLET AVEO Ratings of Kansei ( out of 7) 

Kansei Word FEMALES MALES 

Functional 4.67 4.72 

Style 4.75 4.61 

Exclusive 4.92 4.89 

Elegant 4.92 5.06 

Friendly 4.58 4.56 

High Tech 4.83 5.00 

Sporty 4.75 4.61 

Simple 3.58 4.11 
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3). However the LCD screen size of Hyundai Accent is preferred more (0.4886) compared to only 0.2922 for 
the Chevrolet Aveo. 

  

 

 

Figure 3: Hyundai Accent (right) , Chevrolet Aveo (left) 

 

 

 

 

 

 

 

 

Figure 4: Chevrolet Aveo center stack (right) and Hyundai Accent center stack (left) 

Interestingly enough, the ordinary black color is negatively associated with “elegant” which is in contrast 
with glossy black background for car center stacks. Glossy black color gives off a shiny appearance which 
seems to appeal more than ordinary black color. Out of the ten design samples, only the Hyundai Accent and 
Chevrolet Aveo have glossy black color background (Figure 4). 

Large LCD screens on center stacks are preferred due to the visual appeal as well as heightened consumer 
expectations, especially coming from the young adult population between the ages from 18 to 30 years old, 
such as in this study. Something aesthetic is always perceived to be usable and ergonomic as well although 
the connection can be unclear (Syed Mohamed et al, 2013, Syed Mohamed, 2011a, 2011b, 2009) The 
heightened expectations simply come from the fact that cars nowadays comes with multi functional, 
multimedia system which also includes GPS navigation system. Of all the ten design samples however, none 
has the GPS navigation system. On the contrary LCD 2 design was deemed to be negatively associated with 
“elegant” with a coefficient value of -0.3177. LCD 2 screen design is referring to the design of the 
Volkswagen Polo LCD screen with a long rectangular screen (shown in the Appendix). 
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The next highest Kansei rating was for the word “exclusive”. PLS analysis of the word “exclusive” is shown 
below. A similar trend is shown with “exclusive” since a glossy black center stack background and a medium 
to large LCD screen is positively associated with “exclusive”. The coefficient values are shown in Table 6. 

 

 

 

 

 

 

 

Figure 5: PLS Coefficient plot for Kansei word “Exclusive” 

 

 

 

 

 

Table 6: PLS Coefficient Values for Chevrolet Aveo Design Elements 

 

Lastly, the Kansei word “High Tech” follows the similar trend with “exclusive” and “elegant”, but with the 
addition of few other design elements such as single color scheme (1 color), square radio shape layout (RSL 
1), and square radio buttons (RB 1). However the coefficient values of RSL 1, RB 1 and single color scheme 
is lesser than “Glossy Black”, “LCD 1” and “LCD 3”. 

Figure 6 : PLS Coefficient plot for “Hi Tech” 

CHEVROLET AVEO  
Design Elements PLS Coefficient Values for “Exclusive” 

Glossy Black 0.4295 

LCD 1 0.4292 

LCD 3 0.2619 

Black -0.1741 

LCD 2 -0.3102 
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Kansei Word “High Tech” 
Positive Association (+) Negative Association (-) 
Design Element Value Design Element Value 
Glossy Black 0.35182 Black - 0.2388 
LCD 1 0.4506 LCD 2 - 0.34120 
LCD 3 0.27390  
1 color 0.18335 
RSL 1 0.13569 
RB 1 0.13969 

 

Table 7: PLS Coefficient Values for Chevrolet Aveo Design Elements for “High Tech” 

Referring to Table 7, the strongest coefficient value correlated with “High Tech” is LCD 1, which is a large 
squarish LCD screen of the Chevrolet Aveo. 2nd highest coefficient value is the “Glossy Black” design 
element, which is fairly consistent with the results of the earlier Kansei words “Elegant” and “Exclusive”. As 
for the negatively correlated design elements, “Black” and “LCD 2” are also negatively associated with 
“High Tech”.  LCD 2 design element corresponds to a small, rectangular LCD screen as shown in Figure 7. 
Toyota Yaris, VW Polo and Chevrolet Sonic has “LCD 2” type screens which are less preferred by the 
participants in this study. 

 

 

 

 

 

 

Figure 7: Center stack designs with small rectangular screens 

4.0 Conclusion 

 A Kansei Engineering study was done among the young Malaysian adults, in order to determine the 
connection between center stack design elements and the desired emotional needs of young Malaysian adults. 
The Chevrolet Aveo center stack design was found to the most emotionally appealing for both males and 
female participants. Honda Fit and Volkswagen Polo center stack designs were found to be the least 
appealing to the participants.  Highest rated Kansei words for the Chevrolet Aveo design were “exclusive”, 
“elegant” and “high tech”. For all the these Kansei words, design elements such as “Glossy Black” and 
“LCD 1” were strongly associated with “exclusive”, “elegant” and “high tech”, whereas design elements 
such as “Black” and small rectangular LCD screens were negatively associated with the same Kansei words. 
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