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Abstract
The traditional tulip-shaped tea glass is considered to be a widely used, cultur-

ally valued and emotion laden industrial product in everyday lives for people liv-
ing in Turkey and it continues to inspire designers for contemporary adaptations. 
The aim of this study is to identify the emotional design features of the renowned 
tea glass. The conceptual background of this study pertains to the visceral and 
behavioral levels of emotional design. The methodology of the study is Kansei 
Engineering which was developed in the 1980s in Japan to translate consumers’ 
feelings and perceptions of a product (Kansei) into design elements. In the cur-
rent study initially an online survey with 573 participants was conducted to un-
derstand the feelings of people towards the tea drinking experience and tea glass. 
Kansei of the users were collected. Based on the interviews with expert designers, 
relevant Kansei words and the essential product characteristics for the study were 
selected. The products with distinct design features were collected from the mar-
ket and photographed. Using a semantic differentials scale with 9 Kansei words 
and 18 product samples, an online survey was conducted with 90 participants. 
Statistical analysis used as a part of the Kansei Engineering methodology included 
principal component analysis and ordinal logistic regression. Based on the find-
ings of the proposed model, the relationship between the feelings of people and 
the design features were determined and prepared for the use of industrial prod-
uct designers and design researchers.
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1. Introduction
The tulip-shaped tea glass is con-

sidered to be a widely used, culturally 
valued and emotion laden industrial 
product for the everyday lives of people 
living in Turkey. The glass design and 
manufacturing company Şişecam has 
been producing the variations of the tu-
lip-shaped design since 1935. “The ba-
sic form continues to inspire designers 
for contemporary adaptations while it 
remains affordable and accessible to all 
segments of society.” (Sağıroğlu, 2014, p. 
15). The high demand on the market for 
the tulip-shaped design has not dimin-
ished throughout the years. It is possi-
ble to see one variation in almost every 
household in Turkey. Furthermore, it 
encompasses a socio-cultural and emo-
tional meaning indicating psychological 
attachment (Timur Öğüt, 2009; Ger & 
Kravets, 2009).

Norman (2004) in developing the 
concept of “emotional design”, argues 
that people do not just use products, 
they are emotionally involved in them. 
He conceptualizes the human-product 
relationship in three levels of design as 
visceral, behavioral, and reflective. Vis-
ceral level is about the physical features 
of the design and its immediate emo-
tional impact on people. Behavioral lev-
el is about the usage and performance of 
the design. Reflective level is about the 
self-image of the user and its presenta-
tion to others through the product itself. 
The visceral level design is concerned 
with attraction, which is an immediate 
response to a stimulus, hence, a sub-
conscious behavior. It evolves from ba-
sic instincts, common to every human 
being. For a product to be perceived as 
attractive, it should trigger physiolog-
ical activities in the human body. The 
behavioral level is quite significant in 
its own right. While functional charac-
teristics of the product as usability and 
ergonomics should meet the require-
ments, other characteristics should also 
be considered for a successful product. 
As Norman (2004) claims “attractive 
things work better” (p. 17). Hence, for 
industrial design discipline focusing on 
attraction, all senses and emotions of 
people is crucial.

 According to the research conduct-
ed by Townsend & Sood (2014), people 
intend to buy the products that seem 

more beautiful and visually attractive 
than the products that function bet-
ter, although when asked they claim 
to prefer the products that are more 
functional rather than visually attrac-
tive. When it comes to deciding on 
which products to buy and use, we 
see that people are not quite aware of 
their own decision-making process-
es. Tversky & Kahneman (1981) have 
shown how preferences of individuals 
are inconsistent when faced with alter-
natives, depending on how those alter-
natives are framed. Kahneman (2011) 
uses the analogy of two systems in the 
brain, to explain the decision-making 
behavior of people for different situa-
tions. System 1 is imagined working 
fast, automatically, and subconsciously 
in an emotional way, whereas system 2 
works slow, effortful, and consciously 
in a logical way. Examining the deci-
sion-making experiments, it is stated 
that people are not always consistently 
rational decision makers (Kahneman, 
2011). The purchasing decision of in-
dustrial products is also made emo-
tionally rather than rationally.

Accordingly, one can conclude that 
attractiveness is essential, and the real 
process of decision-making occurs on 
an emotional level, subconsciously, and 
fast. Therefore, it would be beneficial to 
use methods which are able to extract 
users’ subconscious preferences. After 
examining people’s emotions towards 
an industrial product, next step would 
be establishing a strategy to implement 
those needs into the design process. 
One method developed to answer the 
question of how to design a product 
in order to trigger people’s emotions 
is the Kansei Engineering (KE) (Nag-
amachi, 1995). 

Kansei Engineering was originated 
in Japan. Its applications are used for 
new product development cases com-
monly in the automotive, construction 
machinery, electric home appliances, 
office machinery, house construction, 
costume and cosmetic industries (Nag-
amachi, 2002). Since frequently used 
in engineering and production compa-
nies, KE applications are more focused 
on high-tech complex product groups. 
However, it is applicable to every kind 
of consumer product (Tama, Azlia 
& Hardiningtyas, 2015). Lévy (2013) 
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claimed “for over three decades, Kan-
sei Engineering has expanded greatly 
and has become a significant discipline 
both in the industrial and the academic 
worlds” (p. 83). 

The purpose of this study was to an-
alyze the emotional components of the 
Turkish tulip-shaped tea glass. The de-
sign of this traditional product evolved 
throughout many decades accumu-
lating corresponding collective emo-
tions. Hence, assessing and evaluating 
the form characteristics which affect 
people’s perceptions was found to be 
crucial for this iconic design. For this 
study, the Kansei Engineering method 
was chosen since it enables modelling 
the relationship between the design 
features and the corresponding feelings 
of the users empirically with quantita-
tive data analysis.

2. Study
Kansei Engineering
Kansei Engineering is a method de-

signed by Mitsuo Nagamachi, which 
“… was developed as a consumer-ori-
ented technology for new product de-
velopment. It is defined as translating 
technology of a consumer’s feeling and 
image for a product into design ele-
ments” (Nagamachi, 1995, p. 3). The 
word Kansei generally refers to sensi-
tivity, sensibility, feeling and emotion. 
It has also been used as the translation 
of Immanuel Kant’s philosophical con-
cept of the German word Sinnlichkeit 
(Yamanaka, 2017). “According to Nag-
amachi, the closest interpretation of 
Kansei is psychological feeling peo-
ple have with product, situations or 
surroundings” (Lokman, 2010, p. 3) 
and since Kansei is a latent feeling, it 
cannot be measured directly. It is only 
possible to observe the causes and con-
sequences of the Kansei.

Kansei Engineering has been con-
ceptualized in a model by Schütte, 
Eklund, Axelsson & Nagamachi (2004) 
in Figure 1.

In the initial choice of domain step 
of the model, the target group of the 
product of concern is defined and all 
kinds of representations of the product 
concept are collected. In the span the 
semantic space step the Kansei of the 
domain is determined. According to 
Lokman & Nagamachi (2009), people’s 

physiological or behavioral responses 
can be measured via neural or body 
reactions, and psychological respons-
es can be measured by linguistic tests. 
According to the product and usage 
scenario, researchers can decide on the 
method for reaching the human Kansei 
and measuring the appropriate expres-
sions. Data can be collected through 
self-report instruments, focus groups, 
ethnographic techniques etc. For the 
analysis of Kansei Words (KW); Cor-
relation Coefficient Analysis, Principal 
Component Analysis (PCA) and Fac-
tor Analysis could be employed in or-
der to obtain the most essential Kansei 
(Lokman, 2010). In the span the space 
of properties step important design el-
ements which have possible effects on 
the consumers’ Kansei for the product 
(such as color, size, shape etc.) are de-
termined. In the synthesis step a statis-
tical “analysis is performed to discover 
how the design of a product influences 
consumer’s Kansei” (Lokman, 2010). 
After the analysis, if the validity tests 
are carried out and have satisfacto-
ry results then it is possible to build a 
model for explaining the KW with the 
product properties.

In this study, which aims to identify 
the relevant design elements which are 
important for the associated feelings of 
consumers in terms of guiding indus-
trial product designers, KE methodolo-
gy was used with several modifications 
and implemented in three phases. The 
first phase corresponds to the choice of 
domain step of KE which includes the 
tea drinking experience survey. The 

Figure 1. The model of the Kansei 
Engineering concept by Schütte et al.  (2004).
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second phase corresponds to the span 
the semantic space and span the space 
of properties step of KE which includes 
expert designer interviews. The final 
phase corresponds to the synthesis step 
of KE which includes the Kansei sur-
vey analyses. Every phase is detailed in 
two subsections including the method 
and the corresponding analysis and re-
sults parts.

2.1. Phase I: Choice of domain, tea 
drinking experience survey

Since the industrial product in this 
study is the tea glass, the choice of do-
main step of KE methodology is the 
tea drinking experience. In order to 
understand Turkish people’s attitudes 
towards the tea drinking activity and 
their opinions and preferences con-
cerning the tea glass designs from the 
market a survey was prepared.

2.1.1. Phase I:  Method
An online survey was prepared us-

ing a professional online survey soft-
ware. The main purpose was identi-
fying people’s values and emotions 
and determining their thoughts and 
habits about tea drinking activity and 
their interaction with the tea glass. The 
survey link was distributed through 
the researchers’ social media contacts 
who volunteered to participate. Par-
ticipants were asked to share the link 
with their contacts who enjoy drink-
ing tea frequently. In total 573 people 
from Turkey completed the survey. The 
sample consisted of people who enjoy 
drinking tea, with 88% who have re-
ported drinking tea at least once a day. 
60% of the participants were women, 
40% were men. They were the inhabi-
tants from 41 different cities of Turkey 
with a high participation from Istanbul 
76%, followed by Izmir 5%, Ankara 4% 
Bursa 2%. The ages of the participants 
varied between 15 and 83 with the 
mean value of 34 years.

The participants were asked to re-
spond to questions under two themes. 
Apart from the demographic questions 
there were in total 10 items in the ques-
tionnaire. The first theme with 4 items 
consisted of the emotional concepts of 
the tea drinking experience. Sample 
questions include: When you think of 
tea, what comes to your mind first? 

How would you describe the ambiance 
around you when you think of your 
happiest moment as you drink tea? The 
second theme with 6 questions was 
for understanding the physical aspects 
regarding their tea glass design pref-
erences. Sample questions would be: 
Would you describe your favorite tea 
glass design in detail? (form, materi-
al, functions etc.). Which materials do 
you prefer for drinking tea? (multiple 
choice from; glass, porcelain, plastic, 
paper, metal, wood, other[ ]). Which of 
the following glasses would you like to 
use for drinking tea? (multiple choice) 

The 20 different tea glasses in vari-
ous forms and materials were shown to 
participants and they were expected to 
choose the designs they liked and from 
which they would prefer to drink tea. 
They are given in Figure 2.

2.1.2. Phase I: Analysis & results
Top 5 products which were pre-

ferred at least by 25% of the partici-
pants are shown in green boxes in Fig-
ure 2. They all possess similarities to 
the tulip-shaped form. 

In terms of the preferences pertain-
ing to the physical aspects described, 
which corresponds to the behavioral 
level of design, there are several con-
clusions. The material preference was 
mostly glass with 92%, followed by 32% 
china/porcelain. The fact that glass is 
transparent and allows people to see 
the color of the tea was mentioned. 
When asked about the handles 55% 
of the people preferred forms without 
handle, 45% said that they would rath-

Figure 2. Tea glasses tested, with 5 highest preference.
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er have tea glass with handles. Howev-
er, as they were asked to make a choice 
from the existing designs in the mar-
ket, it was observed that they preferred 
designs without handles. Regarding 
usability the most frequent comments 
were summarized as follows: “one has 
to hold the glass by the rim for saving 
the fingertips from burning because it’s 
served boiling hot”, “the tulip-shaped 
tea glasses’ curvy shape keeps the tea 
warm”, “it enables for the palm of the 
hand to warm up when needed in cold 
places”. The results of this part of the 
survey had the following implications: 
It became clear that people prefer glass 
as material for drinking tea. Turkish 
people are quite used to the tradition-
al tulip-shaped tea glass. Hence for the 
choice of domain it was decided to in-
clude only the glass material and tulip 
shaped tea glass samples for the study.

The emotional content from the 
text which came from the open-ended 
questions; such as the free association 
and the request for describing the feel-
ings when imagining oneself drinking 
tea in the most comfortable situation; 
were analyzed. The most frequent 
words that came up in the responses 
with reference to emotions were de-
termined: happiness, pleasure, peace, 
comfort, sincerity, joy, love, thankful-
ness, warmth, friendliness, tradition, 
family, relaxation, hospitality, deli-
ciousness, value, dialogue, taste, morn-
ing, familiarity, delight, affordability, 
good health, appreciation, indispens-
ability, passion, nostalgy, importance, 
wealth etc. Those words used by peo-
ple as they described their tea drinking 
experiences were found to reflect their 
emotions as they enjoy their tea.

The above-mentioned implications 
concerning characteristics of the tea 
glass and the emotional concepts re-
sulting from the tea drinking experi-
ence survey formed the input for the 
next phase.

2.2. Phase II: Span the semantic 
space and span the space of 
properties, expert interviews

After the choice of domain phase, the 
results of the survey were discussed 
with three industrial product design 
experts with experience in designing 
tea glasses. 

2.2.1. Phase II: Method
Semi-structured interviews were 

conducted individually with three in-
dustrial product design experts with 
the aim of deciding on the KW and 
determining the important product 
properties affecting the tea glass de-
sign. The reason why three experts 
were consulted was to obtain ideas 
from experts with different perspec-
tives and experiences from the aca-
demia and industry. Two of the experts 
were eminent university professors 
and the other expert worked at one of 
the top Turkish furniture and product 
design companies. They all had their 
designed products on the market. In 
each interview their personal know-
how regarding glass design process 
was discussed. 

The expert designers were intro-
duced with the tea survey results 
which included all the keywords ad-
dressing the emotional concepts about 
tea drinking and tea glass. They were 
asked to select the most important ones 
among them. With their directions, 
the collected words were selected and 
grouped to represent the Kansei which 
cover the visceral and behavioral lev-
els of design. The KW were prepared 
for the semantic differentials scale to 
be used in the KE survey. Also, the im-
portant product properties affecting 
the tea glass design were examined. 
The properties which are crucial, and 
which can be identified by the users 
were listed and the possible design 
characteristics were determined. The 
products available on the market were 
reviewed and 18 of them with different 
properties were selected to be included 
in the next step.

2.2.2. Phase II: Analysis & results
The concepts discussed were sum-

marized in the following nine words 
which the expert designers agreed on 
for capturing the Kansei regarding the 
visceral and behavioral level designs 
of tea glasses. The concepts regard-
ing the reflective level design such as 
expensive/cheap, traditional/modern 
were especially excluded from the KW 
list. KW were selected and a semantic 
differentials scale with 5-points was 
prepared (Osgood, Suci & Tannen-
baum, 1957). It is given in Table 1.
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The products from the market were 
examined with expert designers and 
the product categories regarding the 
crucial product design properties were 
analyzed. The important features were 
summarized to be; having a handle or 
not, rim’s width, rim’s finishing, the 
place of the thinnest part, the width 
of the thinnest part, volume, weight, 
glass thickness, base thickness. It was 
also pointed out that the most import-
ant features pertained to the ratios be-
tween the rim and the thinnest part 
and also between the thinnest part and 
the below part of the glass rather than 
the actual measures. Although all of 
those features were important in per-
ceiving the design as a whole, some of 
them were deliberately excluded. Be-
cause they are not easily perceivable 
during an online survey just by see-
ing the image of the glass. The weight, 
volume, glass thickness concepts were 
excluded from the list. The chosen 
design features to be included in the 
next step was reduced to 8 items with 
18 categories. The final item/category 
classification list which was developed 
as a result of the interviews with expert 
designers is given in Table 2, while the 
visual representation of the items is 
shown in Figure 3.

2.3. Phase III: Synthesis, Kansei 
Engineering survey

In the synthesis stage participants 
were asked to evaluate the products 
based on their perceptions regard-
ing the KW. The goal was to find the 
relationship between the KW and the 
design features of the tea glass designs 
with statistical analyses.

2.3.1. Phase III: Method
For the survey, products with mu-

tually exclusive design characteristics 
were purchased from the market. They 
were the variations of the tulip-shaped 
tea glass including the first five designs 
which were the most highly preferred 
in the previous tea drinking experience 
survey. In total, 18 glasses from the 
market were selected to be used in the 
survey. 

In order to conceal the effects of the 
marketing related concepts such as the 
brand image and pricing, the pack-
aging and the saucers were removed. 

The glasses were professionally photo-
graphed in a studio from three differ-
ent angles. The same spoon was used 
for height reference. Tea was poured 
into the glasses in order to demonstrate 
the authentic usage of a tea glass. The 
selected samples were mutually inde-
pendent in terms of the categories for 
the 8 items, with no two glasses having 
the same characteristics in all items. 
The products are displayed in Figure 4.

An online survey with a semantic 
differentials scale using 9 KW was pre-
pared. The survey link was shared with 
the researchers’ social media contacts. 
Participants were asked to share the 
link with their contacts. Participants 
responded to the 9 questions for each 
of the 18 different product samples. 
The order of the products was dis-
played randomly each time the survey 
was accessed; also, the ranking of the 
KW list was displayed in random or-
der each time. In total, data from the 90 
people who claimed to enjoy drinking 
tea and who responded to each and ev-
ery question in the survey, were used. 
The participants were from 13 different 
cities of Turkey with a high participa-
tion from Istanbul 73%, followed by 
Ankara 7%, Izmir 4%, Bursa 3% etc. 
68% of the participants were women, 
32% were men. The ages of the partic-
ipants varied between 18 and 65 with 
the mean value of 38 years.

2.3.2. Phase III: Analysis & results
The KW for each product sample 

were evaluated by every participant. 
To be able to see the dimensions of the 
KW from the data, Principal Compo-
nent Analysis (PCA) was run on IBM 
SPSS Version 24. According to PCA re-
sults Kaiser-Meyer-Olkin measure was 

Table 1. Semantic Differentials scale with 5-points.
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0.958, which indicates there is adequa-
cy of sampling, (Laerd Statistics, 2015). 
With the rotation method using Vari-
max with Kaiser Normalization, PCA 
has grouped the KW pleasant, beauti-
ful, joyful, sincere, warm, delicious and 
relaxing to the first component and the 
KW easy to grip and useful to the second 
component. The PCA rotated compo-
nent matrix is given in Table 3.

PCA result of the two components 
corresponded to the Kansei referring 
to Norman’s (2004) visceral and behav-
ioral emotional design levels as hypoth-
esized. The result of the PCA not only 
confirms the expected emotional design 
levels but also makes it possible to cal-
culate average scores of the Kansei com-
ponents as visceral and behavioral level 
Kansei scores for each product sample 
if one wishes to compare the products.

In terms of explaining the relation 
of each KW (dependent variable) with 
the independent design features (item/
category), ordinal logistic regression 
(OLR) analysis was used since the 
dependent variable is ordinal with 5 
categories and the design features are 
nominal. In ordinal logistic regres-
sion the dependent variable has to 
be ordinal whereas the independent 
variables could be continuous, ordi-
nal or categorical (Kleinbaum & Klein, 
2010, p.635). Although several differ-
ent multivariate analysis methods are 
used in KE, there is growing popularity 
for logistic regression with evidence 
of better performance (Alves, 2018; 
Marco-Almagro & Schütte, 2014; Er-
doğmuş, Koç & Ayhan, 2011). 

In this study the design features, in-
dependent variables, are all categorical 

Table 2. Item/Category Classification List.

Figure 3. Visual representation of the items.
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where six of them are dichotomous 
variables with 0 and 1 values and two 
of them have categories of three as seen 
in Table 2. To be able to conduct the 
necessary analysis for the two inde-
pendent variables with three categories 
dummy variables were produced as di-
chotomous variables with values 0 and 
1. Although there are two major com-
ponents found from PCA, OLR model 
was run for every KW for checking the 
results. For every KW the correspond-
ing model which relates each KW to 
the design features were identified sep-
arately.

For using the OLR analysis, 2 as-
sumptions were checked. First the as-
sumption of no multicollinearity and 
the assumption of proportional odds. 
From the multicollinearity test results 
for the KW beautiful the Collinearity 
Tolerances were found to be greater 
than 0.1 which suggested that there was 
not a multicollinearity problem in the 
data. 

Next, the assumption of proportion-
al odds was checked by the test of par-
allel lines from OLR. The assumption of 
proportional odds was met, as assessed 
by a full likelihood ratio test comparing 
the fit of the proportional odds location 
model to a model with varying loca-
tion parameters, χ2(30) = 40.528, p = 
0.095. As this assumption was not vio-
lated, each independent variable could 
be treated as having the same effect for 
each cumulative logit (Kleinbaum & 
Klein, 2010). Since its two assumptions 
were met, the cumulative OLR with 
proportional odds model was ready for 
interpretation. Also, according to the 
likelihood-ratio test for model fitting, 
the final model statistically significantly 
predicted the dependent variable over 
and above the intercept-only model, 
χ2(10) = 139.684, p < 0.001. The esti-
mated parameters for the KW beautiful 
are given in Table 4.

The interpretation of each indepen-
dent variable’s effect on the dependent 
variable KW beautiful is explained be-
low:

1. The odds of glass designs without 
handle (X1_Handle=0) to be consid-
ered as more beautiful was similar to 
the glass designs with handle, with the 
odds ratio of 1.294 (95% CI, 0.974 to 
1.719), Wald χ2(1) = 3.150, p = 0.076. 

Since this is not a statistically significant 
effect (p > 0.05) we cannot conclude for 
the handle to be affecting peoples’ deci-
sion regarding the KW beautiful.

2. The odds of convex and concave 
shaped (X2_Line=0) tea glass designs 

Figure 4. 18 sample products from the market.

Table 3. PCA rotated component matrix.
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to be considered more beautiful was 
3.319, 95% CI [2.551, 4.317] times 
that of only convex shaped tea glasses, 
a statistically significant effect, χ2(1) 
= 79.934, p < 0.001. We can conclude 
that tea glass designs with convex and 
concave form are 3.319 times more 
likely to be found more beautiful than 
the ones with only convex form.

3. The odds of the glasses between 
80 and 90 mm (X33_Height=2) to be 
considered more beautiful was 1.486, 
95% CI [1.089, 2.028] times that of 
the glasses longer than 90 mm, a sta-
tistically significant effect, χ2(1) = 
6.246, p = 0.012. Hence, the tea glass 
designs with heights between 80 and 
90 mm are 1.486 times more likely 
to be found beautiful than the ones 
with longer than 90 mm. When we 
compare glasses shorter than 80 mm 
(X33_Height=1) with glasses longer 
than 90 mm, we see that the odds of 
glass designs which are shorter than 
80 mm to be found more beautiful 
was 0.760 times of the designs which 
are longer than 90 mm, which means 
a lower probability. We can conclude 
that tea glass designs with heights be-
tween 80 and 90 mm perform better 
considering the KW beautiful.

4. X6_Rim=0 means no rim on the 
top part. X6_Rim=1 means glasses 

with rim. The odds of tea glass designs 
with no rim (X6_Rim=0) to be consid-
ered more beautiful was 0.430, 95% CI 
[0.317, 0.584] times that of designs with 
rim (X6_Rim=1) a statistically signifi-
cant effect, χ2(1) = 29.318, p < 0.001. 
Hence, we conclude that designs with 
rim are 1/0.430=2.326 times more like-
ly to be considered beautiful than the 
designs without rim.

5. The odds of tea glass designs 
with a medium thick base material 
(X77_BaseThickness=2) to be consid-
ered more beautiful was 1.836, 95% CI 
[1.304, 2.585] times that of designs with 
thick base material (X77_BaseThick-
ness=3) a statistically significant effect, 
χ2(1) = 12.098, p = 0.001. Also the odds 
of tea glass designs with a thin base 
material (X77_BaseThickness=1) to be 
considered more beautiful was 2.242, 
95% CI [1.554, 3.236] times that of de-
signs with thick base material (X77_
BaseThickness=3) a statistically signif-
icant effect, χ2(1) = 18.619, p < 0.001. 
We can conclude that the thinner the 
base material, the glass design is more 
likely to be considered beautiful.

6. The odds of glass designs with the 
ratio between the rim and the thinnest 
part to be small indicating a rather 
straight upper part’s image (X10_Ra-
tioofthetoptoshortestradius=0) to be 

Table 4. Parameter Estimates for the OLR model for the KW beautiful.
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considered as more beautiful was sim-
ilar to the glass designs with a larger 
ratio between the rim and the thinnest 
part indicating a rather thin waist up-
per part’s image (X10_Ratioofthetop-
toshortestradius=1), with the odds ra-
tio of 0.980 (95% CI, 0.730 to 1.315), 
Wald χ2(1) = 0.019, p = 0.891. Since 
this is not a statistically significant ef-
fect (p > 0.05) we cannot conclude for 
this design feature to be affecting the 
peoples’ decision regarding the KW 
beautiful.

7. The odds of glass designs with the 
thinnest waist in below or equal to the 
4/8 portion of the glass (X11_Placeoft-
heshortestradius=0) to be considered as 
more beautiful was similar to the glass 
designs with the thinnest waist in above 
the 4/8 portion of glass, with the odds 
ratio of 1.133 (95% CI, 0.935 to 1. 374), 
Wald χ2(1) = 1.628, p = 0.202. Since 
this is not a statistically significant ef-
fect (p > 0.05) we cannot conclude for 
the place of the thinnest waist to be af-
fecting the peoples’ decision regarding 
the KW beautiful.

8. The odds of tea glass designs with a 
large belly (the ratio of the middle part 
of the glass with the shortest radius to 
the part with the longest radius below is 
low, X12_Ratioofshortestandlongestra-
dius=0) to be considered more beau-
tiful was 0.568, 95% CI [0.405, 0.795] 
times that of designs with a straighter 
belly, a statistically significant effect, 
χ2(1) = 10.884, p = 0.001. Hence, it is 
concluded that designs with a straight-
er belly are 1/0.568=1.761 times more 
likely to be considered beautiful than 
the designs with a larger belly.

The OLR model tested for the KW 
beautiful which was interpreted above 
was repeated for all the remaining KW 
as well. Similar results were found for 
seven of the nine KW whose data met 
the assumptions of OLR. In Table 5, the 
coefficients for interpretation of Kansei 
words beautiful, pleasant, relaxing, deli-
cious, warm, joyful and useful are given 
since they all covered the test of parallel 
lines for proportional odds assumption. 
Kansei words sincere and easy to grip 
were left out because they did not meet 
the assumption of proportional odds.

Those coefficients indicate the odds 
ratio showing the likelihood of con-
sumer preferences. The highest prefer-

ences are highlighted in Table 5. The 
following results for the eight design 
items representing the design features 
are listed below:

1. The design item having a handle 
or not was only significant for the KW 
useful, which belonged to the behav-
ioral level. Designs with handle were 
found to be 1.7 times more likely to be 
considered useful. Although the coef-
ficients for the designs without handle 
were higher for the visceral level Kan-
sei, they were not significant, hence 
the odds were similar for designs with 
or without handle. 

2. The tea glass designs with both 
convex and concave form were ap-
proximately 3 times more likely to be 
found more beautiful, pleasant, relax-
ing, delicious, warm, joyful and useful 
than the ones with only convex form. 

3. Tea glass designs with heights be-
tween 80 mm and 90 mm performed 
better than designs that were longer 
than 90 mm considering the Kansei 
words beautiful, delicious, warm and 
useful. Tea glass designs that were lon-
ger than 90 mm performed better than 
the designs, which were shorter than 
80 mm considering the Kansei words 
beautiful, pleasant, relaxing and joyful. 

4. The designs with rim were ap-
proximately twice more likely to be 
considered beautiful, pleasant, relax-
ing, delicious, warm, joyful and useful 
than the ones without rim. 

5. It was observed that the thin-
ner the base material, the more likely 
the glass design was to be considered 
more beautiful, pleasant, relaxing, deli-
cious, warm, joyful and useful. 

6. The ratio between the rim and 
the thinnest part (upper part’s image) 
of the glass did not show any signifi-
cant difference in any of the KW. 

7. For the Kansei words relaxing, 
delicious and warm the place of the 
thinnest waist (belly’s place) being 
4/8 and below was approximately 1.2 
times more likely to affect peoples’ 
preferences. 

8. The designs with straighter bel-
lies were approximately 1.8 times more 
likely to be considered beautiful, pleas-
ant, relaxing, delicious, warm, joyful 
and useful than the designs with larger 
bellies.
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3. Discussion
Kansei Engineering methodology 

has proven to be a successful tool in 
converting consumers’ desires into 
product design elements. From the 
most famous KE based design of Maz-
da Miyata car (MX-5) from 1990s until 
currently KE has been widely used in 
industry for products in many areas 
such as textile, electronics, cosmetics, 
food and home appliances. Moreover, 
research on KE continues to grow in 
engineering, experience design, ergo-
nomics, statistics, computer science, 
branding and business (Levy, 2013). 

Although KE methodology is widely 
used in designing of products it has not 
been studied extensively in the tradi-
tional industrial product design disci-
pline. One reason for this could be the 
rigorous statistical analysis required 
in order to be able to use KE which 
may be beyond the scope of design 
curricula. However, currently multi-
disciplinary attempts and collabora-
tions are proposed in design education 
(Meyer & Norman, 2020). The collab-
orations from the disciplines such as 
engineering, economics, psychology 
and marketing may encourage design 
educators to make more use of KE and 
train designers to use KE in analyzing 
the relationship between the products 
and the corresponding emotions of us-
ers and thus designing more attractive 
products. 

The tulip-shaped design was found 
to be crucial when it came to the tea 
drinking experience for Turkish peo-

ple. They seem to have an emotional 
attachment to this particular design.  
Literature exists on the use, cultural 
meaning and historical roots of the tu-
lip shaped tea glass (Sağıroğlu, 2014, 
Timur Öğüt, 2009; Ger & Kravets, 
2009). This study, which aimed to in-
troduce the emotional design features 
of the tulip-shaped tea glass gained 
through Kansei Engineering contribut-
ed to the literature by providing quan-
titative evidence on the relationship 
between emotions and design features. 
For each emotional perception of the 
consumers that were represented by 
the Kansei words beautiful, pleasant, 
joyful, relaxing, delicious, warm and 
useful it was possible to find a statisti-
cal model fitting the data. 

Interpreting the results with the fo-
cus on the visceral and behavioral lev-
els from Norman’s (2004) emotional 
design framework led to the following 
conclusions. The visceral level Kansei 
words pleasant and joyful correspond-
ed to the same design feature choices. 
Similarly, Kansei words delicious and 
warm were related to the same design 
features. The KW useful, which reflects 
the behavioral level was related with 
similar design features as the visceral 
level KW beautiful where its only dis-
tinction was identified in the design 
feature of having a handle or not. It 
was interesting to see the design choic-
es which would lead to better perfor-
mances for the Kansei words beautiful 
and useful were similar to each other 
with the only exception of the han-

Table 5. Parameter Estimates of OLR model comparison for each KW.
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dle. This may be explained by the fact 
that the tulip-shaped design evolved 
throughout the years so that it was 
collectively internalized and the pre-
ferred design features were considered 
both as beautiful and useful at the same 
time. Apparently, the tulip-shaped tea 
glass’s special emotion laden character-
istics will be studied and redesigned for 
years to come.

As to the limitations, concerning 
Norman’s (2004) emotional design 
framework only the concepts regard-
ing the visceral and behavioral lev-
els of design were included and the 
reflective design was left out of the 
scope of this study. Although consum-
ers’ purchasing decisions are known 
to be affected by the price, packaging, 
and brand image as well (Townsend & 
Sood, 2012) the focus was deliberate-
ly on the design form. Moreover, two 
methodological limitations exist. The 
KW choice section which corresponds 
to the span the semantic space phase in 
the KE model  was limited to the expert 
designer opinions. Literature indicates 
that determining KW in the span the 
semantic space phase could also be 
achieved by an additional survey and 
factor analysis for the Kansei words re-
duction (Lokman, 2010). Likewise, the 
data collection of the research was real-
ized as an online survey therefore some 
tactile sensory information had to be 
disregarded. In the literature there are 
other methods such as eye tracking and 
neuroscientific tools used for data col-
lection (Köhler, Falk & Schmitt, 2014).

4. Conclusion
As the Turkish traditional tu-

lip-shaped tea glasses’ design features 
were analyzed with the Kansei Engi-
neering methodology, the results point-
ed out several design features/choices 
to be effective in terms of the emotion-
al evaluation of tea drinkers’ choices 
in Turkey. The results can be used in 
the industry for designing tea glasses 
which would lead to desired emotional 
responses from the consumer. 

The results can also be used in de-
sign education. The findings can be in-
troduced to novice designers as addi-
tional information which comes from 
quantitative data during the research 
phase of their design process. 

Apart from carrying out this re-
search in a theoretically more com-
prehensive way by including reflective 
level aspects of Norman’s (2004) emo-
tional design framework, the study 
may be carried further by research that 
may validate the KW and the corre-
sponding design features. Tea glasses 
which are designed with the results of 
the KE can be tested for performance 
which will complete the KE methodol-
ogy’s validation step. Cross-cultural re-
search may also be conducted especial-
ly with the British, Chinese or Japanese 
cultures where tea is an important part 
in cultural ceremonies.

KE provides tools for evidence-based 
research for designers during their re-
search phase in their design process. 
This study was a demonstration of us-
ing such data and analysis. This proce-
dure can be used for different products. 
Additionally, research studies can be 
carried out in implementation of KE 
in industrial product design and other 
design disciplines.
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