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ABSTRACT 
Aesthetic denotes the high loading of general feeling, 
beauty, and meaningfulness. The aesthetic of the web 
interface is vital since it could influence the users’ 
initial impression, attention, satisfaction, subjective 
experiences and successful communications. However, 
the aesthetics of the web interface is very subjective 
because different individuals might have their own 
perspective. Hence, the judgement whether the web 
interface is aesthetically appealing or not, is not 
absolutely accurate and reliable based on the subjective 
evaluation. As a result, there is uncertainty in the 
decision of aesthetically web interfaces. Thus, in order 
to response to this issue, this research aims to construct 
a model that can objectively measure the aesthetic of the 
web interface. The present study intends to focus on the 
web-based learning interface because the aesthetic of 
the interface could attract students to the content of the 
learning modules and drive students to further explore 
the learning materials. The objectives of this research 
are to design web-based learning interfaces based on 
the aesthetic design principles selected, to develop a 
model for measuring aesthetic web-based learning 
interfaces based on Fuzzy Analytic Hierarchy (FAHP) 
approach and, to evaluate the proposed model in a 
web-based learning domain. In order to construct an 
aesthetic measuring model for web interfaces, this study 
will employ FAHP approach. The expected findings of 
the current research are the ranking of aesthetic criteria 
that used to create the web interfaces, and subsequently, 
can give a consistent criterion that could contribute to 
the aesthetic of web interfaces, this research is 
significant because it is able to produce a model that 
can assist in determining the aesthetic web-based 
learning interfaces. Taken together, it is also could 
contribute to the body of knowledge in the interface 
design and decision support system fields.  
 
Keywords: Fuzzy Analytic Hierarchy Process, Human 
Computer Interaction, Web Interface.  
 
 

 

I. INTRODUCTION 
Aesthetic refers to the high loading on the whole of 
impression, beauty and meaningfulness. The aesthetic of 
the web interface is crucial since it effect the users’ 
initial impression, attention, satisfaction, subjective 
experiences and effective communications. However, 
the aesthetics of the web interface is very subjective 
because different individuals might have their own 
perspective. Hence, the judgement whether the web 
interface is aesthetically appealing or not is not 
absolutely accurate and reliable based on the subjective 
evaluation. As a result, there is uncertainty in the 
decision of aesthetically web interfaces. Thus, in order to 
response to this issue, this research aims to construct a 
model that can objectively measure the aesthetic of the 
web interface. The present study intends to focus on the 
web based learning interface because the aesthetic of the 
interface could encourage students to the content of the 
learning modules and inspire students to further explore 
the learning materials. The objectives of this research 
are to design web based learning interface based on the 
selected aesthetic design principles, to develop a model 
for measuring aesthetic web based learning interface 
based on the FAHP approach and to evaluate the 
proposed model in web based learning domain. In order 
to construct an aesthetic measuring model for web 
interfaces, this study will be employing FAHP approach. 
The expected findings of the current research are the 
ranking of aesthetic criteria that used to create the web 
interfaces, and subsequently can give a consistent 
criterion that could contribute to the aesthetic of web 
interfaces. This research is significant because it is able 
to produce a model that can assist in determining the 
aesthetic of web based learning interfaces. Taken 
together, it could also contribute to the body of 
knowledge in the interface design and decision support 
system (DSS) fields. 
 The remainder of the paper are discussed in the 
following sections. Section II discusses the problem 
statement of this paper, whereas Section III discusses 
about the literature used in this research. Afterwards, the 
methodology adopted the paper is explained in Section 



International Journal of Engineering Trends and Technology (IJETT) – Editor’s Issues - 2020 
 

ISSN: 2231-5381                           doi : 10.14445/22315381/CATI1P204                             Page 27 

 

IV which is the FAHP approach. Finally, the conclusion 
of this paper in presented in Section V. 
 

II. PROBLEM STATEMENT 
In the millennium age, web based platform becomes an 
essential medium to transfer information, knowledge 
and doing business as well. In human system 
interaction, the users need to interact with the software 
interface in order to perform the business activities. 
Therefore, the user interface of a web based application 
plays a crucial role to make sure that the interaction 
process went smoothly. This is because the interface of 
an application is the first thing the user see when 
browsing the web based application. A study by [1] 
discovered that it took only 50 milliseconds for people to 
determine whether they like or dislike the web page they 
were presented with, and that this decision was 
attributable to the page's visual appeal. This study 
reveals how quickly the beauty of web page attracts users 
to use the application. 
 However, the aesthetics of the interface is very 
subjective because different people might have their own 
different views.When individuals are judging 
something, even using the same words they may 
significantly differ since each of them has different 
subjective perception or personality [2].  Similarly, in 
designing web interfaces, the web designers usually 
based on their subjective perception. Undoubtedly, there 
is design guidelines for facilitating the web designers but 
there is still no standard design rules or models that web 
designers may follow in order to produce aesthetic web 
interfaces. Subsequently, it is very challenging to 
measure the aesthetics of interfaces based on the 
subjective evaluation. In addition, Fuzzy Analytic 
Hierarchy Process (FAHP) approach have been applied 
mostly in evaluating teaching performance [3] and 
others field but the use of this approach is still limited in 
evaluating the aesthetic of interfaces. Therefore, there is 
a need to develop an objective evaluation in measuring 
the aesthetic of the interfaces using FAHP approach in 
order to produce consistent aesthetic web interfaces. 
 The current study will focus on the web based 
learning interfaces. This is because the user interface is 
the point of interaction between student and application 
in the web based learning environment. Generally, a 
well-designed interface provides students with good 
experience and effective learning [4]. In addition, a good 
interface could elicits a variety of emotions [5] and it is a 
motivating factor for engaging learners in an online 
learning domain [6]. Overall, even though the greatest 
advantage of an interface is its ability to evoke student’s 
emotions and influence student's engagement and 
cognition, there is still no standard design guidelines for 
facilitation the web based learning process using 

interface design components. In addition, despite the 
significance of an instructional interface design, very 
few instructional designers are knowledgeable with the 
specific functions of an instructional interface, the 
designing process, or the criteria for good design [7].  
 

III. LITERATURE REVIEWS 
A number of research has been carry out to measure the 
visual appeal or aesthetic of web interfaces or pages. 
With regard to objective measurement, a number of 
studies have assessed the visual appeal of interfaces by 
calculating the values of the design principles such as 
symmetry, balance and unity - just to name a few 
[8]–[13]. Ngo et al., (2000) identified fourteen design 
principles that are crucial for getting user's attention to 
use the created computer systems. These design 
principles are balance, density, symmetry, sequence, 
cohesion, unity, proportion, simplicity, equilibrium, 
homogeneity, economy, regularity, rhythm, as well as 
order and complexity.  
 Ngo et al., (2000) later extended their research to 
identify whether or not the user perception is congruent 
with the fourteen design principles values (derived from 
their first study) measured by the system. They used the 
mathematical formulae to calculate the values of design 
principle. There are seven (7) participants in this study 
that are from multi-media company that are working as 
Graphical User Interface (GUI) designers. They could 
all be classified as professionals, with one (1) to six (6) 
years of experience in GUI design. The result of the 
experiment indicated a highly significant relationship 
between these two (2) data which shows that the model 
is to some extent is related to the viewer's perceptions of 
aesthetics. Other studies such as the works by Zain, Tey, 
& Goh (2007) [14] and Zain et al., (2008) [15] applied a 
part of the fourteen aesthetic design principles 
introduced by Ngo et al., (2000) [9]. They found that the 
aesthetic values measured for the interfaces using this 
model were congruent with the aesthetic ratings of user 
perceptions. Table I summarize the studies of aesthetic 
measurement based on the design principles and 
element values. 
 
Table I: Literature in the field of aesthetic judgementbased on 

design elements/principles 
Author(s)/Year Elements 

Zain, Tey, Goh 
(2008) [13] 

Measured six (6) design 
elements drawn from Ngo et. al. 
(2000) - balance, equilibrium, 
symmetry, sequence, rhythm, 
order, complexity 

Jiang, Wang, Tan, 
Yu (2016) [16] 

Measured five (5) design 
elements - unity, complexity, 
intensity, novelty, interactivity 
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Lazard et al., 
(2016) [17] 

Measured four (4) design 
principles -  simplicity, 
diversity, colorfulness, 
craftsmanship  

Reinecke, 
Bernstein (2011) 
[18] 

Measured ten (10) design 
principles - information density, 
navigation, accessibility of 
functions, guidance, structure, 
colourfulness, saturation, 
image-to-text ratio, support, 
help-text 

Moustakis, Litos, 
Daviligas, Tsironis 
[19](2004) [19] 

Measured five (5) design 
principles - content, navigation, 
design and structure, 
appearance and multimedia, 
uniqueness 

Reinecke et al., 
(2013) [20] 

Measured two (2) design 
principles - colorfulness and 
visual complexity  

 
 As can be seen from Table I, there are many design 
principles (criteria) that contributing to the aesthetic of 
interfaces. However, the previous studies did not 
determine the criteria is the most or least important in 
constructing web interfaces, that have aesthetic value. In 
addition, the previous studies were just adding or 
combining the criteria in measuring aesthetic of web 
interfaces. There is no firm combination of criteria that 
could be a model to be obeyed to construct a pleasant web 
interfaces. On the other hand, none of the previous 
studies as stated in Table I applied DSS method in 
measuring the aesthetic interfaces. 
 
Table II: Literature for measuring websites using DSS/model 

Authors Elements Measured Technique
s 

Ecer (2013) 
[21] 

Websites quality using 
a hybrid model that 
considered three (3) 
main criteria which are 
information, service 
and system quality 

Analytic 
Hierarchy 
Process (AHP) 
and  
Grey Complex 
Proportional 
Assessmen
t 
(COPRAS-
G) 

Mu, 
Wormer,   
Barkon, 
Foizey,     
Vehec (2009) 
[22] 

Making Selection of 
e-portfolio using the 
criteria of functionality 
that is the ease of use 
and aesthetic. 

AHP 

Dominic, Quality of Asian                 AHP 

Jati, 
Kannabiran 
(2010) [23] 

e-government website 
focusing in four (4) 
criteria which are  
service, user, content, 
usability 

Vatansever,  
Akgul (2017) 
[24] 

Airlines companies 
websites performance 
using criteria such as 
traffic, page rank, 
design optimization, 
load time, response 
time, mark up, broken 
link. 

Entropy 
Weight 
Method, 
Grey 
Relational 
Analysis & 
AHP 

Yee et al., 
(2018) 
[25] 

Performance of hotel 
booking website 
through load time, page 
size, number of items, 
broken links, response 
time, page rank, traffic, 
design optimization 
and markup validation 

AHP 

Garg, Jain 
(2017) [26] 
 

Evaluating e-learning 
website by two (2) main 
criteria that is quality 
factors and e-learning 
specific factors. The 
quality factors are the 
function, ability to be 
maintain, ability to be 
use in different devices, 
reliability, usability and 
efficiency. Whereas the 
e-learning factors are 
ease of learning 
community, 
personalization, system 
content and general 
factors. 

FAHP, 
COPRAS, 
Visekriterij
umskoKom
promisnoR
angiranje 
(Vikor) & 
Weighted 
Distance 
Based 
Approxima
tion 
(WDBA) 

Harshan, 
Chen, Shi 
(2017) [27] 

Library website 
usability measured by 
using accessibility, 
content, efficiency, 
learnability, 
navigation, satisfaction 
and usefulness 

AHP 

Masudin 
(2016) [28] 

Usability of B2C 
website by evaluating 
nineteen (19) usability 
factors which are 
security &privacy, 
authorization, 
feedback, 

FAHP & 
Hierarchic
al Fuzzy 
TOPSIS 
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easy-to-follow shop and 
checkout links, content 
arrangement, loading 
instance, constructive 
error message, clear 
link, description, 
instruction & help, 
robust search, easy 
navigation, clear 
layout, the use of 
jargon, constant term & 
design, orderly page, 
appropriate navigation 
information, 
interesting to explore, 
visually appealing and 
personalize 

Anggraining
sih, Umam, 
Setiadi 
(2017) [29] 
 

E-learning success 
factor at Sebelas Maret 
University by two (2) 
factors that is through 
lecturer perspective and 
what effected students.                                                                                                                             
Factors according to 
lecture perspective are 
the financial policy, 
regulatory policy, 
course quality, relevant 
content and technical 
support. Whereas, 
factors effecting 
according to student are 
course importance, 
related content, 
completeness of 
content, view toward 
student, flexibility in 
taking course. 

FAHP 

 
Table II above illustrates the growing body of literature 
for measuring website using DSS technique/model. The 
table shows that, so far, most of the previous studies have 
used DSS technique/model to measure the website based 
on the quality, usability and the accomplishment of the 
interfaces. Those factors are regarded as important as it 
is considered as the deciding factor in determining the 
success of a website. However, it seems that only a little 
studies measure the web interfaces based on the aesthetic 
criteria using DSS technique/model. Thus, in order to 
fill in the gap, the purpose of the present study is to 
evaluate the aesthetic of the web interface objectively 
which is based on FAHP approach in order to develop a 
model that could be used as a rule in developing 

aesthetic web interfaces.  

IV. METHODOLOGY 
The present study will adopt FAHP approach in 
facilitating decision making for measuring the aesthetic 
web based learning interface. Fundamentally FAHP 
approach is originated from Multi Criteria Decision 
Making (MCDM) approach. MCDM provides an 
outline for inter-websites disparity involving the 
evaluation of multi criteria[30]. MCDM is divided into 
two (2) approaches which are Multi Attribute Decision 
Making (MADM) and Multi Objective Decision Making 
(MODM). Subsequently, FAHP approach is considered 
under MADM, in which the overall MCDM 
classification can be seen in Fig. 1. 
 

 
Figure 1: Classification of MCDM used in this study 

[31] 
 
 As illustrated in Fig. 1,  Analytic hierarchy process 
(AHP) is one of the most commonly applied MADM 
[31]. Thomas L.Saaty first introduced AHP in the 1970s 
and since it had been broadly accepted by researchers 
and practitioners [31]. AHP aids decision makers in 
structuring complex problem to a form of a simple 
hierarchy and to assess a large number of quantitative 
and qualitative factors in an organized manner under 
multiple contradicting criteria [32]. Furthermore, AHP 
is flexible, whereas it could be incorporated with the 
other techniques like Linear Programming, Quality 
Function Deployment, Fuzzy Logic and so forth [33].  
 On the other hand, the father of the fuzzy set theory 
which is Zadeh (1965),  stated that fuzzy logic or fuzzy 
set theory is a method of dealing with vague concepts 
and provides a means for expressing uncertainty in order 
to handle the vagueness involved in the real situation 
[34]. Due to the fuzziness and vagueness of human 
decision making, fuzzy is often applied to tackle MCDM 
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problems. As a result, AHP which breaks down a 
complex problem into simple hierarchical decision 
making processes can be integrated with fuzzy logic to 
suggest the relative strength of the factors in the 
corresponding criteria, thereby enabling the 
construction of a fuzzy judgment matrix to facilitate 
decision making [32]. The combination of Fuzzy Logic 
and AHP is commonly known as Fuzzy AHP or FAHP.  
 A FAHP algorithm for evaluating aesthetic web based 
learning interfaces are explained [32] by first identifying 
the problems to be solve and then a hierarchical 
structure will be constructed. Then fuzzy judgment 
matrix is established and weight vector define. After 
that, weight numbers will be calculated and fuzzy scores 
will be formed so that it can be rank to determine the 
optimum alternative 
 This study aims to focus on interfaces for web based 
learning for evaluation purpose. This is because the 
visual aesthetic in the appearance of the system is 
important since it can enhanced the process of learning 
by giving on how the learning material is presented and 
how interaction between the students and the material is 
done [34]. Furthermore, the appeal and visual 
organization (structure) of the interface can draw the 
students to the content of the learning modules and lead 
students to further explore the learning materials. There 
are many approach that can be applied to design web 
interfaces, but this study will apply most commonly used 
approach of design principles in web design which are 
contrast, balance, alignment, simplicity and 
consistency.  
 The principles of design are the rules of designing 
anything [35]. The rules acts as the fundamental idea 
that provide guidance to the design practice and 
determine the influence of arrangement of  design 
objects within a composition such as shape, line and 
space [36]. They have been applied in various mediums 
including canvas, film, paper, and on the web [37], [38]. 
For a web interface, a well-built design principle can 
formulate an effective layout which reinforces a site's 
content organization by letting user knows what content 
items are related, consequently making navigation 
easier.  

This research consists of five (5) phases which are 
feasibility study, design of web interface and FAHP 
algorithm, model development, evaluation, and analysis 
results. Fig. 2 illustrate the phases of this research. At 
the first phase, a literature review had been done on 
aesthetic domain, including the process of measuring 
interfaces and what does it took into consideration for 
measurement. As a results, the design principles that 
will be applied in designing web interfaces had been 
selected which are contrast, balance, alignment, 
simplicity and consistency.  

Alignment is the principle that depict the alignment of 
elements in the interface whether in horizontal or 
vertical sense. Centered, justify, flush left and flush right 
are the four (4) types of horizontal alignment. Aligning 
interface elements will help create a more cohesive web 
page and make it easier for the user to use the website.   

The principle balance is the way a designer uses the 
elements in a design. Pictures or shapes are among the 
most commonly used elements by the way of the sizes of 
the picture or the size of the shapes use in the design. 
This is attributed by perception that large elements are 
consider heavier than their small counterpart. Balance 
can be design in three (3) ways; symmetrical, 
asymmetrical and discordant or off-balance. A balance 
design is easier on the eye and it create a pathway for the 
eye to focus on the design.  

The use of contrast in design can be applied through 
many elements such as color, size, shapes or direction. It 
is an important aspect in influencing the ability of user  

 

 
Figure 2: Phases of research methodology 

 
to scan through the design. It also creates a visual 
hierarchy of the page by presenting the layout in a way 
that guide the user towards primary points of interaction 
and the following. Contrast is effective in capturing user 
attention and are easy to utilize as it is among the 
commonly used principle of design. Without the use of 
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proper contrast, the website can be hard to read and may 
create difficulties to visually challenge individual. 
Simplicity is the principle of minimizing a design. In 
graphic design, simplicity is best to achieve the best 
result. Simplified design ensure that the message is 
clearly understood by the user and not to be confused 
with other elements in the website. Simplicity 
incorporates other principles such as balance to create a 
harmony in a design and it is not only about removing 
unnecessary element in a design. For the user, this 
principle helps them to work effortlessly and more 
proficient.  

Consistency or consistent design is important in a 
design as user tends to stick to something that is familiar 
to them and rarely choose to adapt to something new. 
Consistency is about how design should stay the same 
way throughout the site. A design that is consistent from 
the start to the end is preferable than an interface that 
switches elements between each page. An interface 
should avoid being confusing, a user may become 
frustrated if the navigation of the interface keeps on 
changing. There four (4) types of consistency, they are 
visual, functional, internal and external consistency.  

The second phase is to design interfaces based on the 
design principles selected at the Phase 1. The design will 
be used combinations of design elements (such as font 
color, background color, font size and others) to form 
each of design principle that applied in the designing 
web interfaces. Then, the completed design will be 
evaluated by the experts in web design. The experts will 
be choosing ten (10) the most aesthetic interfaces out of 
20 interfaces given. This evaluation is important to filter 
the interfaces in order to ensure that the interfaces 
selected are aesthetic from the experts’ views. The third 
phase is to develop the prototype based on the FAHP 
approach.  

The fourth phase is evaluation phase by the 
participants. Around 40 participants among higher 
education students will be participated in this 
evaluation. The participants are required to evaluate and 
rank the interfaces and to answer the questionnaire as 
well. The purpose of the questionnaire is study the effect 
of the interfaces on the user’s satisfaction, user’s 
engagement and ease of interface used. This is because 
previous studies indicates that there is a link between the 
usability of the web and the web aesthetics [39,40]. The 
first criteria, user’s satisfaction refers to the level of like 
the user have to the interface, whereas user engagement 
is about how engage the user is with the interface and 
can be measure by the time the user spends on the 
website. Meanwhile, ease of use refers to how easy it is 
for end user to use the interfaces. This research intends 
to study the effect of interface design based on principles 
selected and how it effects the user perception on these 

criteria. During the evaluation, the interfaces will be 
displayed using the prototype developed in third phase. 
The evaluation will be performed in a controlled 
environment to avoid bias result.   
The fifth phase which is the final phase, the data 
obtained from the evaluation, will be analysed that it will 
become the outcomes of this study. 

V. EXPECTED OUTCOME 
The expected outcome of this study is to produce a model 
that enables the measuring of aesthetics of web interface 
objectively and to provide a more reliable and robust 
decision in web interface evaluation. In addition, the 
study could produce a guideline in designing an 
aesthetic interfaces based on the design principles.  
 

 
VI. CONCLUSION AND DISCUSSION 

This research aims to design web-based learning 
interfaces based on the selected aesthetic design 
principles and develop a model for measuring aesthetic 
web-based learning interfaces based on the FAHP 
approach.  FAHP were used in many fields and not 
widely used in Human Computer Interaction domain. 
The fuzzy element in FAHP counter the vagueness of 
human elements in choosing the most aesthetic 
interface. There are quite a number of design principles 
for designing interface, however, this study applied four 
(4) design principles which are contrast, balance, 
alignment, simplicity and consistency. The expected 
results of this research is to produce a model for 
measuring aesthetic of web interface, in which this 
model could provide measurable and more reliable 
decision in web interface aesthetic aspect. This model 
can be used as a guide for future designer in designing 
interfaces that conform to the aesthetic principles. 
Interface aesthetic is important as it relates to the 
usability of the interface. An interface that is aesthetic is 
more pleasing to use and in turn will be more usable.  
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