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Website usability is a widespread study area which incorporates researches from
various disciplines. Several methods are available to evaluate usability of a website.
Checklists, heuristic evaluations, expert evaluations, surveys and user tests are
presented as the most popular methods for the evaluation of websites. Especially e-
commerce websites’ usability has a critical importance due to the rising in
competence and the rising in the number of e-commerce websites. The diversity of
e-commerce websites evokes typical example of multi criteria decision making
(MCDM) issue in daily life of humanity. Since different user groups have different
expectations from the websites, the evaluation method should be structured to
include appropriate measurement criteria. The main aim and the target users of the
website should be considered attentively while defining the evaluation method. In
this study, the most visited (Based on Alexa.com list in January, 2018) e-commerce
websites in Turkey are compared in terms of usability. Criteria are decided based on
the study which was published by Lee and Kozar (2015). Two different weighting
approaches are integrated to TOPSIS method. One of these approaches is fuzzy
expert evaluation and the other one is weighted regression estimate. We aim to
discover different impressions between e-commerce website designers and users on
the same criteria to provide a comprehensive viewpoint.

E-TICARET SITELERININ KARSILASTIRILMASINDA BULANIK TOPSIS VE

REGRESYON TEMELLI AGIRLIKLANDIRMA KULLANIMI
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Web sitesi kullanilabilirligi, cesitli disiplinlerden katkilarla beslenen arastirmalari iceren
yaygin bir ¢alisma alanidir. Bir web sitesinin kullanilabilirligini degerlendirmek icin
cesitli yontemler mevcuttur. Kontrol listeleri, sezgisel degerlendirmeler, uzman
degerlendirmeleri, anketler ve kullanici testleri web sitelerinin degerlendirilmesinde en
popiiler yéntemler olarak sunulmaktadir. Ozellikle e-ticaret web sitelerinin
kullamlabilirligi, bu sitelere olusan ragbet ve e-ticaret web sitelerinin sayisindaki artis
nedeniyle kritik bir 6neme sahiptir. E-ticaret web sitelerinin cesitliligi, insanligin giinliik
yasaminda ¢ok kriterli karar verme (MCDM) sorununa tipik bir érnek olarak
gosterilebilir. Farkli kullanici gruplarinin  web sitelerinden farkli beklentileri
oldugundan, degerlendirme yéntemi uygun élgciim kriterlerini icerecek sekilde
yapilandirilmaldir. Degerlendirme yéntemi tanimlanirken ana amag ve web sitesinin
hedef kullanicilart dikkatle degerlendirilmelidir. Bu ¢alismada, en ¢ok ziyaret edilen
(Ocak 2018de Alexa.com listesine gore), Tiirkiye'deki e-ticaret web sitelerinin
kullanilabilirlik agisindan karsilastirilmistir. Lee ve Kozar (2015) tarafindan dnerilen e-
ticaret siteleri kullanilabilirlik olctitleri kriter olarak dikkate alinmistir.. TOPSIS
yontemine iki farkli agirliklandirma yaklasimi entegre edilmigtir. Bu yaklasimlardan biri
bulanik uzman degerlendirmesi ve digeri agirlikli regresyon tahminidir. Bu ¢alisma ile
kapsaml bir bakis acist saglamak ve e-ticaret web sitesi tasarimcilari ile kullanicilari
arasinda ortak kriterlerdeki farkli izlenimleri kesfetmek amaglanmigtir.
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1. Background

Electronic commerce sites have been studied by many
researchers in terms of usability, design features and
user expectations. As a result of these studies, some
criteria have emerged which are generally accepted
among researchers (Lee and Kozar, 2012). However, as
in the case of every other area in the changing world, e-
commerce needs and expectations are also being
updated continuously. Therefore, there may be
differences between the developed designs and user
opinions from time to time. In other words, usability
issues for e-commerce are still existing. These issues can
be summarized as incomprehensible content,
inconsistent forms and some problems regarding
navigation, interaction and reliability (Lee and Kozar,
2012). For this reason, it is a requirement to consider
and present evaluation differences between designers
and users.

2. Introduction

The number of people using e-commerce websites has
been naturally increasing. Users do not only utilize these
websites for shopping but also for getting information
about products or comparing them. Depending on the
research of Turkey B2C E-Commerce Report 2016 by
yStats.com; internet is used for searching “product and
service related information” among more than %60 of
Turkish population and more than %20 of internet users
purchase service or product online. In 2017; 24.8% of all
internet users aged 16-74 in Turkey bought products
and services online according to Turkish Statistical
Institute. There is a growth in e-commerce since these
studies finalize and more increasing is expected in e-
commerce sales in Turkey, as do in worldwide.

Previous studies about websites usability come forward
as an attractive study area. Tracy and Albers (2006)
provide a method containing NASA-TLX test, memory
test and tapping test to compare websites’ usability in
terms of cognitive load. De Jong and Lentz (2006)
searched municipality websites’ usability via a scenario
based method. In another study researchers compared
usability of four mapping websites using an
experimental process including user tests (Nivala,
Brewster and Sarjakoski, 2008). Several studies on
usability area focus on e-commerce websites
specifically. Lee and Koubek (2010) examined usability
of nine online bookstores via user test among ten
participants. Sivaji, Downe, Mazlan, Soo and Abdullah
(2011) studied on importance of fundamental usability
and design elements and provided a case study using

heuristic evaluations and usability testing with support
of eye tracking system. Some researchers in some
countries prefer focusing on countrywide e-commerce
websites. In one of that kind of studies, six Lithuanian e-
commerce websites were compared through user
surveys in terms of quality (Davidaviciene and
Tolvaisas, 2011). Youngblood and Mackiewicz (2012)
studied on municipal government websites’ homepages
in Alabama (US). They used ten usability features
forming a checklist for evaluating the websites. Lee and
Kozar (2012) provide a fundamental study which
indicates the most important usability elements.
Besides these usability studies, some researchers try to
compare usability testing methods. Carmona et al
(2012) provided a methodology based on web usage
mining to improve one particular website’s design.
Belanche, Casalo and Guinaliu (2012) researched
website usability in terms of consumer satisfaction,
intention of use and perceived risk. Goh et al. (2013)
performed user tests via an eye tracker to compare four
types of usability testing methods (Feedback Capture
after Task, Retrospective Think Aloud, Retrospective
Think Aloud with Eye Movement and observation). They
applied all these methods on a Malaysian online gift
shop.

A lot of competitive e-commerce websites are available
all around the world. In that respect, it can be called
multi criteria decision making (MCDM) that picking the
most accomplished website alternative. Multi-criteria
decision making methods are strong tools to compare
websites and any other products or organizations.
Akincilar and Dagdeviren (2014), on the other hand,
preferred to use AHP and PROMETHE, one of the multi-
criteria decision-making methods, while examining the
preference of websites. Delice and Gilingdér (2009) are
also among researchers using the AHP method and
benefited from the intuitive approach of the experts in
weighing the criteria.Technique for Order Preference by
Similarity to Ideal Solution (TOPSIS) is one of the most
popular tools used by a great deal of researchers in
different application areas such as economics,
engineering, finance, etc. TOPSIS was firstly suggested
by Hwang and Yoon (1981). In TOPSIS technique it is
possible to compare n different alternatives by m
different criteria and it is based on trying the best
alternative which is nearest to positive ideal solution
and farthest from negative ideal solution (Hwang and
Yoon, 1981; Pal and Choudhury, 2009; Zeleny, 1982).
This technique has some critical steps such as deciding
criteria and weighting of the criteria. The weighting step
is subjective and it is the weak point of this technique.
However, there are alternative weighting methods to
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make it more consistent and persistence. Using fuzzy
sets is one of them to make it stronger. The first
introduction of fuzzy sets is made by Zadeh (1965) and
Chen (2000) in which TOPSIS is extended into the fuzzy
environment to solve multi-criteria decision making
problems.

By means of TOPSIS’s large application area, lots of
researchers use it for different aims in different sectors.
Chen, Lin and Huang. (2006) used this technique for
comparing suppliers in supply chain management with
a fuzzy approach. Huang (2008) provided a study which
combined entropy weight and TOPSIS to select an
information system. One of the combined application
studies for supplier selection was provided by Boran,
Geng, Kurt and Akay (2009). The researchers used
TOPSIS method with combination of intuitionistic fuzzy
set. Another study belongs to Pal and Choudhury (2009)
that integrates different method into TOPSIS. In their
study TOPSIS is applied with SERVQUAL instrument to
compare service qualities of Indian Banks. Guo and
Zhang (2010) provided a study containing a stock
selection model which is based on Analytic Hierarchy
Process (AHP), Factor Analysis and TOPSIS. Yue (2011)
provided a study which has a different approach of
TOPSIS. In this study an extended approach which based
on group decision making was developed. Several
studies using TOPSIS for website comparisons are also
available. As an example, Sun and Lin (2009) compared
two Taiwan e-commerce websites via fuzzy TOPSIS in
terms of service quality. In another study e-commerce
websites were ranked using AHP and TOPSIS methods
(Yu, Guo, Guo and Huang, 2011).

In this study, the most visited e-commerce websites in
Turkey are evaluated with the criteria scaled in the e-
commerce literature and they are compared through
two different approaches of Technique for Order
Preference by Similarity to Ideal Solution (TOPSIS)
method based on two types/complementary
information acquired from experts and website users. In
this study, a comparison which is thought to be
incomplete, apart from innovations such as expert
evaluations in literature, using different criteria and
changes in weighting approaches, is aimed. When the
websites were evaluated from the perspective of
designer and user over the same usability criteria, it was
investigated whether there were any changes in the
prominent sites.

The rest of the paper is organized as follows. A brief
explanation of TOPSIS method steps is located in Section
1. In Section 2, we apply Fuzzy TOPSIS with the weights
obtained from two web designer, five academicians who
have studies about web site ergonomics and usability.
TOPSIS with Weighted Regression Estimates is located
in Section 3, following Survey study and descriptive
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statistics. Some conclusion remarks are presented in
Section 4.

3. Steps of TOPSIS Method

In this study, generally validated different usability
criteria have been taken into account. Therefore, there
was a need for a method that can consider all the criteria
for evaluation. TOPSIS is a method to compare different
alternatives by keeping a variety of criteria on the
appropriate scale (Alptekin, Hall and Sevim, 2015).
Because of that aspect, it is a useful tool in the area of
web site evaluation (Nagpal, Mehrotra, Bhatia and
Sharma, 2015). The steps of the method are presented
in this section.

Step 1: A decision matrix (D) is generated with m
alternatives and n criteria. Alternatives (Ai) are placed
in rows and evaluation criteria (C;) are placed in

columns.
a1 0 Qup
Dij =| .

Am1 " Amn

Step 2: A normalized decision matrix (R) is generated
through the following formula.

a,-]-

m 2
f k=1 %k

Then the R matrix is obtained.

1 7'1nl

€y

rij =

Rij =

Tmi = Tmn
Step 3: Weighted normalized decision matrix (V) is
constructed.

Firstly, weights for each criterion are decided (wj,
j=1..n). Then each column of R matrix is multiplied by
relevant wj value and V matrix is obtained.

WiTin 0 Wil
Vij = : : .
Witm1i  ° WnTmn

Step 4: Ideal (A") and negative ideal (A") solutions are
determined. Following formulas should be used for the
solutions.

A" = {(miax vy

j€1), (minvy i)}, ©)
A- = {(miin v;j j E]’)}. 3

Step 5: Separation measures are calculated for each
alternative.

J e]) , (miax Vi

Separation from the ideal alternative can be calculated
through following formula.
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$=;m—m? 0

Separation from the negative ideal alternative can be
calculated with the formula presented below.

n
S7= ) wy - v ®)
j=1
Step 6: Relative closeness to ideal solution (C;) is
calculated through the following formula. C; is a value

which is between 0-1 and the alternative with the C;
value closest to 1 should be picked as the best option.

Si

Ccr = .
bOST+ S

(6)

Following section, includes an extended version of
TOPSIS and its decision matrices.

4 Expert Centered Approach: Fuzzy TOPSIS

TOPSIS is a method, which is able to consider various
criteria to evaluate alternatives in various areas.
However, the determination of the weight of the
different criteria is a critical process to get more realistic
results. At this point, it has been decided to use Fuzzy
TOPSIS to achieve a more precise approach.
Consequently, it became possible to use advantages of
TOPSIS with a stronger and more objective weighting
process.

Fuzzy TOPSIS method uses fuzzy numbers to decide the
weight of the criteria and values of each criterion for
each alternative. In this study, we used triangular fuzzy
numbers in the weighting and decision-making stages of
the performance scores of alternatives, similar to the
various researchers (Chen et al, 2006; Sun and Lin,
2009).

Heuristic evaluation is a common approach in
evaluating the usability of websites. Although the
criteria determined differ, it is common to see that
intuitive assessments should be performed by experts.
At this point, it is necessary for experts to score on
verbal expressions. This brings along the fuzzy
approach as a strong alternative in order to increase the
reliability of the opinions. In the preference of TOPSIS
method, the following advantages emphasized by Shih,
Syur and Lee (2007) were considered.

e A sound logic that embodies the rationale of
human choice,

e Asimple computation process that can be easily
programmed into a spreadsheet,

e A scalar value that accounts for the best and
worst alternative at the same time.
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In this study, seven experts (two web designers, five
academicians who have studies about web site
ergonomics and usability) got involved to decide
importance degrees of criteria which are proposed by
Lee and Kozar (2012), presented in Table 1 and
performance ratings of alternatives (A1, Az, Asz). While
experts were identified, there was one strict
requirement for recruitment. All the experts are needed
to be either worked in an e-commerce website design
process or reviewed an e-commerce website through
user tests at least once. After deciding the experts, they
were asked to assess the degree of importance of the
usability criteria specified through the evaluation forms
submitted to them through the Likert scale established
by the verbal expressions. The experts were also asked
to evaluate the three websites subject to the study
through the relevant criteria and another Likert scale
prepared by verbal expressions again.

Table 1
E-Commerce Websites Usability Criteria
No Criteria
C1 Consistency
C2 Navigability
Cs Supportability
Cs Learnability
Cs Simplicity
Ce Interactivity
C7 Telepresence
Cs Credibility
Co Content relevance
C1o Readability

Following steps, which are suggested by several studies
(Alptekin et al., 2015; Nagpal et al., 2015; Sengiil, Eren,
Shiraz, Gezder and Sengiil, 2015), were traced to apply
fuzzy TOPSIS as an approach owning experts’ point of
view.

Step 1: Weights of criteria were decided by K decision
makers. They used the linguistic scales which are
presented in Table 2 for evaluation (Sun and Lin, 2009).

Table 2
Linguistic Evaluation Table for Importance of Criteria

Linguistic Variable Triangular Fuzzy Number

Very Low (0.0,0.1,0.3)
Low (0.1,0.3,0.5)
Medium (0.3,0.5,0.7)
High (0.5,0.7,0.9)
Very High (0.7,0.9,1.0)
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Based on evaluations of K experts one triangular weight
was calculated for each criteria via the formula
presented below.

1
w; = E[le-l_wjz +o+ W), 7

where W}‘, the importance degree of criterion Cj is

evaluated by the expert k. Table 3 shows the weights of
criteria decided by 7 experts.

Table 3

Weights of Criteria
C1 (0.53,0.73,0.89)
Cz (0.47,0.61,0.76)
Cs (0.50,0.70,0.87)
Ca (0.40, 0.59, 0.76)
Cs (0.56,0.76,0.91)
Ce (0.44, 0.64, 0.83)
C7 (0.36,0.56,0.73)
Cs (0.67,0.87,0.99)
Co (0.59,0.79, 0.94)
C1o (0.47,0.67,0.84)

Step 2: Alternatives were evaluated for each criteria
through linguistic scale which is presented at Table 4
(Sun and Lin, 2009).

Table 4

Linguistic Evaluation Table for Performances of
Alternatives

Linguistic Variable Triangular Fuzzy Number

Very Poor (0,1,3)
Poor (1,3,5)
Fair (3,5,7)
Good (57,9

Very Good (7,9,10)

Based on evaluations of K experts, one triangular
performance rating was calculated for each alternative
via the formula presented below.

1
X = E[z}j + &5 4+ ), (8)

where fl’j is the rating of alternative Ai with respect to
criteria C; decided by the expert k. Table 5 shows the
performance ratings of alternatives based on expert
evaluations.

Table 5.
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Performance Evaluations of Alternatives with
Triangular Fuzzy Numbers

Al A2 A3
C1 36 56 74 59 79 94 36 56 74

C2 41 61 80 61 81 96 41 61 80
C3 34 53 71 41 61 81 20 39 59
Cc4 31 50 70 53 73 90 30 50 7.0
C5 41 61 79 56 7.6 90 26 44 64
cé6 37 56 74 50 70 89 33 53 73
Cc7 31 50 69 47 67 84 29 47 67
C8 39 54 67 61 81 96 23 41 6.1
Cc9 39 59 79 61 81 96 36 56 76
Cl0 44 64 81 61 81 96 30 50 7.0

Step 3: Fuzzy decision matrix was normalized.
Normalized fuzzy decision matrix is denoted by R.

R=1[ry] i=1.mj=1..n 9

Then normalization process was performed using
formula presented below and Table 6 shows the
normalized decision matrix.

-~ j i Cij
Ty = — |, ¢ = maxg; . (10)

Table 6

Normalized Fuzzy Decision Matrix

Al A2 A3

c1 038 059 079 062 083
c2 043 064 084 064 085
c3 042 065 08 051 075
c4 035 056 078 059 081
cs 046 068 087 062 084
ce 042 063 084 056 079
c7 037 059 081 056 08

cg 04 057 07 064 085
co 04 061 082 064 085
clo 046 067 085 064 085

038 0.59 0.79
043 0.64 0.84
025 047 0.72
0.33 0.56 0.78
029 049 0.71
0.37 0.6 0.82
034 056 08

0.24 043 0.64
037 0.58 0.79
0.31 052 0.73

I = T S S S = T = T e

Step 4: Weighted normalized fuzzy decision matrix was
constructed. It is denoted by V.

V=[] i=1.mj=1..n, (11

mxn’
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vy = Ty () Wy (12)

Table 7 shows the weighted normalized decision
matrix.

Table 7
Weighted Normalized Fuzzy Decision Matrix
Al A2 A3
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C1 0.2 0.43 0.7 0.33 0.6 089 0.2 043 0.7

C2 0.2 039 064 03 0.52 0.76 0.2 0.39 0.64

C3 021 046 0.77 026 053 087 013 033 0.63

C4 0.14 033 059 024 047 076 013 033 0.59

C5 0.26 051 0.8 035 064 091 016 037 0.65

C6 0.19 041 0.7 025 051 083 016 039 0.68

Cc7 0.13 033 059 0.2 045 0.73 012 031 0.58

Cc8 0.27 05 069 043 074 099 0.16 037 0.63

C9 023 048 0.77 037 067 094 022 046 0.74

C10 0.22 045 072 0.3 0.57 084 0.15 035 0.62

n
dr = Z d(By,57),  i=12,..,m. 17
j=1
Table 8
Distances Values of Alternatives
Alternatives d; d;
A1 5.93 4.87
A 4.83 6.18
As 6.38 4.41

Step 5: Fuzzy positive ideal solution (FPIS) and fuzzy
negative ideal solution (FNIS) are determined and the
distance of each alternative form FPIS and FNIS are
calculated. Since all elements of weighted normalized
fuzzy decision matrix are in the range [0-1], it is possible
to define FPIS (4*) and FNIS (A7) with the following
formulas (13,14).

AT = (71,03, ..., Dp), (13)
A” = (01,05, ., Ty), (14)
where ¥; = (1,1,1) and ¥; = (0,0,0), j=1,2,...n.

Distances between triangular fuzzy numbers were
calculated via vertex method. According to this method
the following formula should be used (15).

d(m,n) =

JAon =)+ oy =)+ =) (15)

To find the distances (d*and d~) of each alternative
from A* and from A~ following formulas were used (16,
17) and the finalized calculations are located at Table 8.

n
di = Zd(ﬁij,ﬁf). i=12..,m, (16)
j=1

Step 6: The closeness coefficients were calculated with
the formula presented below (18).

di

CC; = ——-.
od+df

(18)

The closeness coefficients of alternatives are presented
in Table 9.

Table 9

Closeness Coefficients

CGi Rank
As 0.45 2
Az 0.56 1
As 0.41 3

As a result, a ranking was obtained based on experts’
point of view and ten pre-determined usability criteria.
According to the experts, alternative 2 is the most usable
and alternative 3 is the least usable e-commerce
websites. According to the experts, the most important
three usability criteria are credibility, content relevance
and simplicity, respectively. On the other hand, the least
important usability criteria is telepresence. This result
shows how three websites were evaluated by experts
based on their point of views, expertise and ten pre-
determined usability criteria. However, some other
approach is needed to see whether the usability
understanding of the users is consistent with experts.
That's why users will be placed at the center of
evaluation process instead of experts at the next step.
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5. User Centered Approach: Survey Based Criteria
Weighting for TOPSIS

5.1. Survey Study and Descriptive Statistics

The survey conducted among 179 websites users who
made at least one online purchase from at least one of
the websites before scored the factors for that website.
Survey respondents were recruited via online notices, e-
mails, and social media channels. In the survey,
participants were asked whether they had ever used any
of the websites subject to study, before starting the
evaluation. Participants are required to evaluate the
websites they have used at least once, and if they have
used more than one site, they were asked to evaluate the
one they used the most recently. Some additional
information was collected through the questions below:

-What products did you buy from the internet in the
last year?

-Have you ordered from e-commerce sites about 40
times so far?

-How long are you using the internet?

The average survey completion time was approximately
30 mins and online surveys were active for 3 weeks.
Participants were asked to rate the importance levels of
the criteria besides usability evaluations of three
websites. For this purpose, links to the websites were
also attached to the surveys. Google Forms platform
were used to prepare and share the surveys. Common
website usability factors (Table 1) with 7-likert scale,
which are integrated from the past studies and
proposed by Lee and Kozar (2012), are used to conduct
our survey study. Demographics found at the Table 10.

Table 10

Demographics
Category Statistic
Gender (female) 48%

26.30 years 0=4.72
11.08 years 0=2.91

Average age
Average internet using
Average internet using ability = 4.12 years 6=0.79

Average online purchases 11.78 times 0=5.30

Cronbach’s Alpha Reliability is 0.904 for websites
usability criteria. After the reliability test results, we
conducted a factor analysis for these three websites for
the usability criteria. Analyses results suggest only a
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single factor, since these criteria give similar
interpretations.

5.2. TOPSIS with Weighted Regression Estimates

The sub goal of this study is to use survey evaluations
mentioned previously to rank alternatives with the
same criteria. Besides expert evaluations, user
satisfaction is also crucial for the online purchases, in
fact, they are thought as complementary. At this part of
the study, the steps of TOPSIS method are applied one
more time with the weighted regression estimates.
Since regression estimates are obtained by minimizing
the sum of squares of residuals and they give unbiased
predictions, we prefer to use regression based weights.
Also, it is well known that regression parameter
estimates for B () show the degree of dependent and
independent variables relations, so that implies a
conceptual logic for the analyses (Gelman and Hill,
2009). In multi-criteria decision making approaches,
different methods can be used to determine the
importance of the criteria. In the case of a user-oriented
assessment, the number of participants should be
higher, and a weight parameter representing the
relationship among variables should be used. This
requirement brought about the preference for using
regression in the study for the first time, according to
our best knowledge.

User evaluations about the alternatives were collected
through the conducted survey which has questions
based on criteria presented in Table 1. Then decision
matrix was constructed with these user evaluations
(Table 11).

Weighted regression estimates are implemented by
using generalized least squares and the weights are
located at Table 12. While deciding weights of the
criteria, weighted regression estimate values were
considered as the importance of criteria via the
following formula (19).

e:

]
19
eji ( )

Wi = s

j=1
where e¢; is the weighted regression estimate value of
the relevant criteria.

121



Eskisehir Osmangazi Universitesi Miihendislik ve
Mimarlik Fakiiltesi Dergisi 27(2), 116 - 124, 2019

Table 11

Decision Matrix

Al A2 A3
C1 5.02 5.27 5.18
C2 4.98 5.44 5.22
C3 451 4,78 4.77
C4 5.08 5.2 5.11
C5 4.28 4.58 4.94
Cé 4.66 5.14 4.91
Cc7 4.09 497 5
C8 5.02 5.62 5.28
C9 4.94 5.25 5.4
C10 5.08 5.57 4.97

Table 12
Weights of Criteria

C1 C2 C3 C4 C5

0.094 0.102 0.089 0.103 0.099
Cé C7 C8 C9 C10
0.106 0.097 0.108 0.096 0.106

After this step, the remaining steps of the TOPSIS
method were applied to obtain the closeness
coefficients. According to the User Centered Approach’s
results; alternative 1 was ranked 3 (CCi =0.06),
alternative 2 (CCi =0.77), and alternative 3 (CCi=0.63),
were ranked 1 and 2, respectively. This ranking shows
that users and experts agree on that the alternative 2 is
the most usable e-commerce website. However, they
have different ideas about alternative 3 and alternative
1. Users think that alternative 3 is better than alternative
1 while the experts think the exact opposite. To better
understand the different rankings, it is crucial to
investigate the importance levels of the usability
criteria. According to the users, the most important
three usability criteria are credibility, interactivity and
readability, respectively. On the other hand, the least
important usability criteria is supportability. This
criteria importance evaluation shows a huge difference
compare to the experts’ point of view. They only share
the same idea about the most important usability
criteria (credibility). While users consider interactivity
and readability as very important usability components,
experts think that content relevance and simplicity are
more important. Similarly, the users do not agree with
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the experts about supportability. Experts’ ranked
supportability as the fifth most important criteria but
users consider it as the least important one.

6. Conclusion

In this study, fuzzy TOPSIS and also regression weights
for TOPSIS are used to rank websites. The methods used
for weighting are more useful in manner of being
objective. According to the closeness coefficients of two
TOPSIS approaches, the second alternative is always the
number one, while the first and the third alternative’s
places are changeable in two methods. Ranking changes
between the first and the third alternatives can be
evaluated in terms of the differences between designers’
and customers’ behaviors. Different expectations and
different senses of criteria weighting cause a
differentiation on rankings.

Assessing expert opinions in usability studies using the
Fuzzy TOPSIS method has recently become an
interesting topic. It is the strong aspect of this method
that many different criteria can be taken into account
and a ranking can be achieved by evaluating on the same
scale. On the other hand, usability cannot be evaluated
only by the designer or the expert, and the optimum
result cannot be achieved. Therefore, user tests are also
needed. As an alternative to user tests, which are mostly
done in scenario-based and controlled environments, it
is possible to suggest a user-centered approach for
TOPSIS that makes it possible to reach more
participants and overcome the weighting step through
statistical methods. The two approaches suggested
different ranking results for the same websites. This
situation indicates different expectations for usability
between experts and simple users for such sites. It is
anticipated that taking into account both approaches'
usability ranking results such as this study can play a
critical role to enhance the satisfaction of potential
customers of that kind of websites. From this point, it
can be possible to generate new, structured and
comparative usability surveys and evaluation tools
focusing on e-commerce website usability. The
detection of design problems may become more
appropriate and consequently, user testing processes
and design iterations can be made more effectively.

The way of gathering survey results of this study may be
improved by recruiting experts and users in a particular
time and environment instead of an online platform.
Interacting with users and experts from several
backgrounds would decrease the online platform
limitations.

Since information technologies and also online shopping
is gradually changing, this type of work always crucial
for firms to hold themselves in the game. This study is
limited with three online shopping websites in Turkey.
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However, it can easily be applied in other industries
such as telecommunication, education, finance, etc. As a
future study, different type of websites will be evaluated
through more specific usability criteria besides user
tests and eye tracker data. IBM Computer System
Usability Questionnaire (CSUQ) and Technology
Acceptance Model (TAM) will be considered as
supportive tools, as well.

This study was not out of any limitations. Although the
Cronbach alpha score indicates the user survey was
reliable, different usability criteria and diverse user
population may change the results. On the other hand,
various ways for fuzzy approach and calculation
methods of evaluations results such as the use of
geometric mean, mod, or median may also cause
different rankings. From this point, they will also be
considered as future works for comparisons, to change
the usability criteria, to use different fuzzy logic
methods, and to try different calculation approach of
evaluations.
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