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Abstract— Aesthetics is a branch of science that discusses 
about the philosophy of beauty and harmony among design 
elements. Discussion on the domain of aesthetics are often 
produce subjective result, where every user has their own 
opinion. Website is the first gateway of any universities to 
introduce themself. Based on aesthetics concept, the quality of a 
university website can only be measured well when users are 
involved in the design process. Users are involved as subject that 
play role as person who measure several relevant existed website. 
Result of the measurement is mental model which can be used to 
produce interaction design (IxD). IxD is a design concept where 
focus lies on the quality of the interaction between system and its 
users. In this research, IxD was obtained based on the 
measurement on the user's expectation. User expectations can be 
measured utilizing Kansei Engineering (KE). Twenty website are 
selected based on their characteristic. Characteristics of the 
selected websites represent three aspects, information 
architecture, navigation design, and user interface. The result of 
this research are IxD, represented by several element which can 
be used to develop the mobile-based design of university’s 
website. 

Keywords—aesthetics, interaction design, university website, 
kansei words 

I.  INTRODUCTION 
Website is the first gateway for any university to introduce 

and promote themselves. Website can be used by students to 
find out information about the activities being held in the 
campus environment. Moreover, website is also used by 
prospective students to find out all about the university they 
want to propose. Based on those background, we can see that 
the role of website for any universities is very crucial. 
Currently, mobile devices are growing very rapidly in terms of 
quantity and technology improvement. In early 2017, 91 
percents users in Indonesia access internet utilizing mobile 
devices, which is the highest in world [2]. Including students 
and prospective students, as the majority of mobile device 
users. They use mobile devices for various purposes, one of 
them is accessing information on university website they want 
to propose. To accomodate those trends on users behaviors, 
universities must respond those challenges using appropriate 
strategies. Mobile website is expected can answer those 
condition. The development of mobile devices becomes a new 
challenge for an interaction designer to provide an intuitive 
website. 

In order to develop mobile website appropriately, the 
interaction design (IxD) that is provided must meet usabilities 
aspect. Usabilities aspect can be used to make sure that website 
can be used by users easily using mobile devices. There are 
several constraint appeared in practice of mobile website, such 
as space limitations and users mobility when accesing the 
website. In the research, observations conducted on twenty 
university websites that already implemented mobile-based 
design. Results of the observation conducted using the mental 
model of the user utilizing Kansei Engineering (KE) [3]. 
Kansei Engineering is statistical technique that can be used to 
develop affective product design [14]. Overall research was 
conducted to determine the user's mental model on university 
site. The mental model is used to produce an IxD of website 
that meet ther rules of aesthetics. In the rest of the papers, we 
will be divide into several sub chapters. First, we will discuss 
about the aesthetic concept on the website. Second, we will 
discuss about the concept of IxD used to refine the user's 
mental model of the website. Third, we will discuss about 
Kansei Engineering (KE) which is used as research technique 
to measure user's mental model. In the last two chapters, we 
will discuss about the results and discussion, and at the end will 
be closed by conclusion. 

II. AESTHETICS ON INTERACTION DESIGN 
Aesthetics is a branch of science that discuss about the beauty 
and harmony among design elements. The discussion of 
aesthetics can not be separated from the philosophy of the art, 
which is user centered. User centered means every user has its 
own point of view in order to assess the quality of aesthetics  
[1]. Regard to interaction design on the website, aesthetics can 
be described as the selection of elements design used in the 
interface and the combination among the design elements. 

III. RELATED WORKS 
Kansei Engineering (KE) was used in wide range domain of 
research, such as product, services, and system development. 
One of them are related to the system design (web and mobile-
based design). Spesifically, similar research that discussed 
about the applied of KE on the user interface design of website 
has conducted several times. Implementation of KE on the 
design of website, mostly found in the field of e-commerce 
and e-learning, such as research conducted by Hu-tsiang et al 
[9], Ngip Khean [10]. In the field of e-learning, there is 
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research conducted such as Hadiana  [11] and  [12]. 
Spesifically, research discussed about KE on the website of 
university found on Noori et al  [13]. But, we cannot found 
research that discussed about the applied of KE on the mobile-
based design of university’s website.   

Another differences between previous research with 
research that is conducting lies on the systematics of research. 
In this previous research, result is revealed after the KE 
analysis is completed. While in this research, KE analysis still 
need to be confirmed against three highest rating of the 
websites.  

IV. INTERACTION DESIGN 
Interaction design (IxD) is related to the design practice, 
environment, and service  on the interactive system design  
[4]. Unlike the concept of user experience (UX), where the 
focus is lies on how to develop an interactive system, in IxD, 
focus lies on how the user behaves when interacting with the 
system [7]. In this research, goal lies on how to design the IxD 
of the university website based on user behavior. IxD are 
designed based on several aspects: 
1. Informations Architecture  
The Information Architecture is focused on how a website 
display information and how to select content on it. 
2. Navigation Design 
Navigation design focused on interactions that occur between 
pages inside website and between websites with users. 
3. User Interface 
User interface focused on how the aesthetic look of the 
interface is presented on a website. 
 
Norman’s Emotional Framework 
The general approach that is used in this research adopt the 
Norman Emotional Framework designed by Don Norman. 
Norman Emotional Framework utilizing three paths, Visceral, 
Behavioral, and Reflective [5]. Visceral is a phase of 
adaptation used by users to find out and adapt to specimens to 
be measured. Behavioral is the phase of measurement 
performed to users. While the Reflective is phase that used to 
confirm the result of measurement compared with the previous 
expectations of users.  

V. KANSEI ENGINEERING 
Kansei Engineering (KE) is a statistical technique used to 
measure the user's mental model of the ideal system. 
According to Marco-Almagro and X. Tort-Martorell in 2012, 
KE was able to identify both functionality aspect and non-
functionality aspect of the system [6]. In the measurement 
process, Kansei Words (KW) is used to represent the user's 
mental model of the ideal system [8]. 

A. Participants 
Users who recruited as participant to measure the universities 
website are 47 students, which are blend of UII students and 
MAN 3 Sleman Jogjakarta (equal to high school) students. As, 
Nagamachi recommend minimum twenty sample to be 
recruited as participant  [8]. 

B. Kansei Words 
Kansei Words (KW) is a word or phrase used to represent 
user's mental model on a website. Several of the collected 
KWs were obtained based on literature studies from previous 
research and several KWs collected to adjust to the case study 
in this research. 

TABLE I.  KANSEI WORDS COLLECTED 

Information Architecture 
Complete: 
Completeness of informations 

Minimalist: 
The information displayed is few 
and relevant 

Streak: 
The information displayed is 
cascading 

Relevant: 
Relevant information based on 
domain 

Simplicity Infographics: 
Infographics rather than text 

Fullness: 
Fullness of information in element 

Interaction: 
Comment and Like feature 

Staining: 
Categories division of information by 
color 

Videographics: 
Videographics rather than text 

Categorization: 
The information displayed is 
categorized 

Headline news 

Solid: 
Full of information and little empty 
space 

Navigation Design 
Clear: 
The obvious difference between 
navigation and text 

Laying: 
Laying the appropriate navigation 

Sitemap 
Sitemap to prevent users from 
getting lost 

Staining: 
Color utilization for navigation 
design 

Metaphor: 
The use of metaphors and analogies 

V-Scroll: 
Ability to scroll down 

H-Scroll: 
The ability to scroll to the side 

Flat: 
The navigation design is flat and 
simple 

Effect: 
Provides emboss, shadow, and luster 
effects on navigation 

Interaction: 
Enable Comment and Like feature 

Navigation direction (back, next, 
home) 

User Interface 
Minimalist 
Simple design 

Flat design: 
Flat design utilizes color differences 

Infographics: 
Graphics rather than text 

Animative: 
Animation to add interesting 
impression 

Staining: 
Color usage optimization 

Tipography: 
Utilization of typography on the 
design of letters 

Contrast: 
Using color contrast between 
background and foreground 

Cool: 
Color selection is cooler than warm 

C. Observation on Universities Website 
Specimens are objects that are measured using KW based on 
aspects of information architecture, navigation design, and 
user interface. The specimens are chosen in this research is 
twenty university websites that are collected based on 
different characteristic. Based on introduction measurement on 
those twenty website, generated average value 3.22 (scale 1 to 
5). In accordance to the Visceral Concept in Norman's 

International Conference on Electrical Engineering and Computer Science (ICECOS) 2017

138



Emotional Framework, participants are instructed to interact 
with those twenty university websites. The interaction is 
aimed at triggering the user expectations against an ideal 
system.  

TABLE II.  UNIVERSITIES VISCERAL OBSERVATION 

University URL Avg 

John Hopkins university www.jhu.edu 4,04 

University of Maryland www.umd.edu 3,43 

University of Notedrame www.nd.edu 3,04 

Bucknell University www.bucknell.edu 3,45 

University of Chicago  www.uchicago.edu 3,34 

University of Michigan www.umich.edu 2,98 

George Washington University www.gwu.edu 3,46 

Middlebury College www.middlebury.edu 3,34 

University of Nebraska www.unl.edu 2,96 

Rhode Island School of Design www.risd.edu 3,85 

Virginia Commonwealth University www.vcu.edu 3,20 

Bates College www.bates.edu 4,07 

Brown University www.brown.edu 3,03 

Clemson University www.clemson.edu 2,63 

Oberlin College home.oberlin.edu 2,45 

Universitas Sebelas Maret www.uns.ac.id 2,75 

Universitas Diponegoro www.undip.ac.id 3,29 

Universitas Negeri Semarang www.unnes.ac.id 2,58 

Binus University www.binus.ac.id 3,05 

Universitas Brawijaya www.ub.ac.id 3,45 

 
Three highest rated websites based on users measurement 

are John Hopkins University, the Rhode Island School of 
Design, and Bates College. In the tables above, some university 
website are marked by different background colors to show its 
average values, above average (gray background color) and 
below average (white background). 

VI. RESULT AND DISCUSSION 

A. Result of Analysis 
After the initial observation, it is expected that participants 
already have a picture of the ideal university website, along 
with the KW terms those are used in the measurement. 
Measurements were made using questionaire, designed using a 
Likert scale. Furthermore, the results were measured using 
Kansei Engineering (KE) technique [3]. Analysis were made 
using factor analysis (FA). In the process, measurements will 
continue to be repeated, by deleting unqualified variables (0,5 

or below), until all variables have values above 0,5. The result 
of the KE measurement on three aspect are as follows. 
Information Architecture 
After conducting four times the measurement iteration, 
generated KMO with a value of 0,617 (above 0,5 so it is 
considered feasible to use). Then, advanced analysis 
conducted utilizing Anti Images Matrices result some 
variables that must be eliminated, they are Solid, Interaction, 
and Headline. Furthermore, matrix component has been 
rotated with the following results in Tables 1. The result of the 
matrix component, grouped based on the highest value on 
each KW element on the components formed. 

TABLE III.  COMPONENT MATRIX ON INFORMATION ARCHITECTURE 

Rotated Component Matrix 

KW Component 
1 2 3 4 

Complete 0.680 -0.235 0.195 -0.030 
Minimalist 0.045 0.047 -0.247 0.812 
Streak 0.731 0.262 0.115 0.007 
Relevant 0.157 -0.126 0.803 0.012 
Simple -0.061 0.042 0.161 0.823 
Infographics 0.103 0.796 0.040 0.058 
Fullness 0.786 -0.166 0.132 -0.016 
Staining -0.317 0.579 0.217 0.312 
Videographics -0.137 0.711 -0.273 -0.083 
Categorization 0.192 0.065 0.771 -0.056 
 

Navigation Design 
After through five conducted measurement iterations, KMO 
values is generated at 0,618 (above 0,5 so it is feasible to use). 
Then, advanced analysis conducted utilizing Anti Images 
Matrices result that some KWs must be eliminated, they are 
Navigation direction, Coloring, Navigation layout, and 
Interaction. Generated component matrix and the grouping 
based on its component are as follows. 

TABLE IV.  COMPONENCT MATRIX ON NAVIGATIONAL DESIGN 

Rotated Component Matrix 

KW 
Component 

1 2 

Clear 0.061 0.544 

Site Map 0.627 0.359 

Metaphor 0.399 -0.100 

V-Scroll 0.764 0.148 

H-Scroll 0.734 0.069 

Flat -0.010 0.721 

Effect 0.114 0.739 
 
User Interface 

After through three conducted measurement iterations, 
generate KMO with value 0,651 (above 0,5 so it is considered 
feasible to use). Then, advanced analysis conducted utilizing 
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Anti Images Matrices result that some variables must be 
eliminated, they are Animative and Cool. Furthermore, the 
generated component matrix grouped by their highest value 
are as follows. 

TABLE V.  COMPONENT MATRIX ON USER INTERFACE 

Rotated Component Matrix 

KW 
Component 

1 2 

Minimalist 0.781 -0.188 

Flat Design 0.658 0.503 

Infographics 0.247 0.631 

Animative -0.078 0.827 

Typographics 0.601 0.187 

Contrast 0.345 0.282 

B. Discussion of Analysis 
Information Architecture 
Based on factor analysis, the correlation between KW in 
Information Architecture aspect has been grouped into four 
components. These four components can be described as 
Systematic information provided, Content Presentation, 
Information Presentation, and Arrangement. 

TABLE VI.  GROUPING OF INFORMATION ARCHITECTURE 

Systematic  
Information  

Provided 

Content  
Presentation 

Information 
Presentation Arrangement 

Complete Infographics Relevant Minimalist 
Cascading Staining Categorization Simple  

Solid Videographics     
 

Systematic of information provided – Strategy of presenting 
information on a website should be complete, any information 
is expected easily to be found and accessed. To facilitate users 
in finding and understanding the information provided, 
website should present information in a row. So, user can 
identify what information should be accessed next after 
understanding the information. However, any information 
provided should also meet the rules of completeness, 
unambiguous and untruncated. For example, when a user 
wants to find out about information in Faculty A, the 
information provided should be complete and consistent with 
the flow that they expects (eg list of majors, registration 
procedures, costs, and curriculum design). In addition, the 
information provided must comply with the rules of 
completeness, which is user obtains the required information 
on one accessed content. 
 
Content Presentation – Visual presentation is favored by the 
user. Users can easily identify information in visual form. 
Infographic and Videographic can be applied to replace the 

role of text, in order to deliver information effectively. As an 
alternative, Staining are suitable to be used to clarifying 
different between categories. For example, green is used to 
represent information about the faculty and red is used to 
represent tuition. 
 
Information Presentation – Information presentation relating 
to what kind of information that is relevant to be presented. 
Based on measurement, the information presented must be 
eligible and Relevance to website domain. For example, 
prospective students only need information about, in example 
faculty or tuition fees. If the information is irrelevant, the user 
will ignore it. Another way to presenting information,  system 
can present information based on its Categorization. 
Categorization can be obtained using several ways, for 
example login authorization or information categorized based 
on user needs. 
 
Arrangement – Users want interaction design that can be 
easily understood and has simple flow. A minimalist 
information architecture can be used to allow users to identify 
the flow inside the system. Furthermore, empty space should 
be provided to give the user time to understand the 
information obtained. 
 
Navigation Design 
Based on the factor analysis, the correlation between KW in 
the aspect of Navigation Design are grouped into two 
components. Both components can be described as Navigation 
Presentation and Navigation View. 

TABLE VII.  GROUPING OF NAVIGATIONAL DESIGN 

Navigation 
Presentation 

Navigation 
View 

Sitemap Clear 
Metaphors Flat 
V-Scroll Effect 
H-Scroll   

Navigation presentation – Sitemap still relevant to be used to 
prevent users from getting lost when exploring on the website. 
In addition, metaphors is used to help users easier to identify 
the navigation between pages, for example, home logo is used 
to represent the navigation to the main page and ‘ ’ logo is 
used to represent the navigation to previous page. V-Scroll 
and H-Scroll have same impact from the analysis, so both 
elements has no great impact in interaction design. 
 
Navigation View – From the visual aspect, navigation view 
should contain Clarity elements, where users can identify the 
goal of the navigation. For example, students have different 
understanding with prospective students. Therefore, it is 
important to use term or metaphor that can be understood by 
both parties. In terms of design, flat design navigation is 
preferred to be used, maybe by adding some effect, such as 
shadows or light, but do not too flashy. 
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User Interface 
Based on the factor analysis, the correlation between KW on 
User Interface aspect has been grouped into two components. 
Both components are Interface Design and Interface 
Presentation. 

TABLE VIII.  GROUPING OF USER INTERFACE 

Interface 
Design 

Interface 
Presentation 

Minimalist Infographics 
Flat Design Animation 
Typography 

Contrast 
 
Interface Design – In accordance with current interface design 
trends, the measurement results show that the minimalist 
design and flat design is chosen by the user. Furthermore, to 
attract user attention and avoid boredom, typography is used 
to decorate each font on the information presented. The 
contrasting colors between the background and the foreground 
make human eye easy to identify the information presented. 
Therefore, the selection of colors should considering human 
aspect in order to avoid the illusion of the eye due to 
inappropriate contrast.  
 
Interface Presentation – In line with the measurement results 
in information architecture aspect, Infographics element is 
used to present information rather than text. The Support of 
multimedia elements, such as animation could add the 
aesthetics value of the interface. However, addition of an 
animation element should considered several things, such as 
interoperability between browsers and bandwidth-consuming.  

C. Relation between KWs Analysis and Specimens Analysis 
Highest Speciments Ranks  
Three specimens were chosen as subject to confirm the results 
of the KWs analysis result. These three selected specimens are 
Bates College, John Hopkins University, and Rhode Island 
School of Design. These three websites have the highest 
average value after measured against 47 users. These three 
website interface can be seen on Fig 1. 
 

  
 

 

Fig. 1. Three highest Speciments (bates.edu, jhu.edu, risd.edu) 

KWs Analysis and Speciments Analysis 
Confirmation is done by confirming the availability of design 
elements that represent each element (KW) on these three 
selected specimens (three highest mobile web). In this chapter, 
contribution from the research that is conducting is revealed. 
The result of KE is still need to be confirmed against those 
three highest speciments. Confirmation of each design element 
bsased on Information Architecture aspect is as follows. 

TABLE IX.  CONFIRMATION BETWEEN INFORMATION ARCHITECTURE 
AND SPECIMENTS 

Aspect Elements jhu.edu risd.edu bates.edu 
Systematic 
Information 
Provided 

Complete    
Cascading    
Solid    

Content 
Presentation 

Infographics    
Staining    
Videographics    

Information 
Presentation 

Relevant    
Categorization    

Arrangement Minimalist    
Simple    

In the table IX, it is generated that only KWs with 
Complete elements, Infographics, and Staining are confirmed 
owned by all three specimens. While the elements Videografis, 
Relevant, Categorization, and Simple, confirmed maximum 
owned only by one specimen. Furthermore, in Table X as 
follows displayed confirmation on the Navigation Design 
aspect. 

TABLE X.  CONFIRMATION BETWEEN NAVIGATION DESIGN AND 
SPECIMENTS 

Aspect Elements jhu.edu risd.edu bates.edu 
Navigation 
Presentation 

Sitemap    
Metaphor    
V-Scroll    
H-Scroll    

Navigation 
View 

Minimalist    
Flat design     
Effects    

In the table X, it is generated that only KWs with V-Scroll and 
Flat Design elements are confirmed owned by all three 
specimens. While the elements Sitemap, Metaphor, H-Scroll, 
and Effects maximal only owned by one specimen. 
Furthermore, in Table XI below, confirmation on User 
Interface aspect is presented. 

TABLE XI.  CONFIRMATION BETWEEN USER INTERFACE AND 
SPECIMENTS 

Aspect Elements jhu.edu risd.edu bates.edu 
Navigation 
Presentation 

Minimalist    
Flat design    
Typography    
Contrast    

Navigation 
View 

Infographics    
Animation    

 

International Conference on Electrical Engineering and Computer Science (ICECOS) 2017

141



Based on the above table, it is generated that only KW with 
Minimalist and Infographics elements are confirmed owned by 
all three specimens. While the Animation element is only 
owned by one specimen. 

Final Result 
Based on the result of the confirmation relationship between 
the specimen and KW analysis, KWs elements in each aspect 
can be elmininated. Elimination of elements and aspects is 
done if the elements and aspects can only be found on less 
than two speciments. The final result of aspects and elements 
can be seen in Table XII. 

TABLE XII.  FINAL RESULT 

Information Architecture 
Aspect Elements 

Systematic Information 
Provided 

Complete 
Streak 
Fullness 

Content Presentation Infographics 
Staining 

Arrangement Minimalist 
Navigation Design 

Aspect Elements 
Navigation Presentation V-Scroll 

Navigation View  Minimalist 
Flat Design 

User Interface 
Aspect Elements 

Interface Design 

Minimalist 
Flat design 
Typography 
Contrast 

Interface Presentation Infographics 

VII. CONCLUSION 
Based on a series of analyzes conducted, obtained some 
aspects and elements that can be used as a consideration in 
designing interaction design (IxD) from the university 
website. The measurement series begins with measuring using 
the Likert Scale on twenty specimens. The measurements 
resulted three highest-rated specimens, they are Bates College, 
John Hopkins University, and the Rhode Island School of 
Design. Furthermore, conducted measurements on the mental 
model of the user using Kansei Words (KW). KW 
measurements produce some recommended components in 
three aspects. Several components those are obtained then 
confirmed by three highest value specimens. The results of 
confirmation then revealed several aspects and elements (KW) 
that must be eliminated. The final outcome of this research is 

expected to be used as a guide for developing IxD on 
university websites based on the user's mental model. 
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