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ABSTRACT

Nowadays, there are various e-shopping websites that make our life
convenient and comfortable. However, when using some websites, we may encounter
negative phenomena that prevent us from achieving the desired goals or receiving
ineffective interactions. For example, websites show incorrect results with different
screen resolutions. Also, when you press the navigation link there are no results
displayed or erroneous results are displayed instead, that prevents us from going to
the desired webpage. These problems are known as “usability problem” causing
dissatisfaction when using those websites. Therefore, e-shopping websites should be
validated and evaluated before deploying. This thesis proposes a method for
evaluating usability problems by using evaluation questionnaires. The usability
problems were designed based on the important features of e-shopping websites.
These important features were determined by considering buyer's decision-process
principles. Then, the usability problems and evaluation questionnaires were evaluated
with the e-shopping websites. The results show that the designed usability problems
and evaluation questionnaires are practical. In addition, this questionnaire evaluation
method was developed into a web application as a tool for evaluating e-shopping

websites.
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3.1.4 AS2UIUNN589% (Purchasing Process)
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Abstract—Today there are numerous of the electronic
shopping accessible via website that made our life convenient and
comfortable. However, in the use of certain websites, users may
encounter negative situation, such as user’s inability to reach
their goal, inefficient interaction or inconsistency of design
elements. These issues are called usability problems. These
problems cause user dissatisfaction in using the website.
Therefore, electronic shopping websites should be evaluated
usability problems before deploying. This paper we proposed
usability problem evaluation method for electronic shopping
websites by using user-based evaluation through evaluation
questionnaire. The proposed method was applied to six Thailand
based electronic shopping websites that have difference ranking
analyzed by Similarweb. The experiments show that the
proposed method can be used to evaluate electronic shopping
websites. The results reveal that users encounter more usability
problem in low-ranking than high-ranking websites and the
problems most found in purchasing process feature, especially in
order cancellation sub-feature. Thus, developers can improve
their websites based on these results.

Keywords—usability, usability problem, usability evaluation,
electronic shopping websites

L.

Nowadays, e-commerce websites are widely used to
facilitate our life such as electronic shopping, air ticket booking
and financial transactions. Electronic shopping is one of the
most popular types of e-commerce. In Thailand, the number of
electronic commerce users keeps climbing every year. There
are approximately 33.7 million users in 2020 [1]. This rise of
users has made many organizations looks for developing
websites that have good usability.

INTRODUCTION

According to Nielsen [2], usability refers to the quality that
is measured by the ease of use of the system as the following
features: how long the user can learn to use, error handling and
user satisfaction.

When using some websites, users may encounter some
issues that might reduce the usability of the website, such as
displays incorrectly on different resolutions, or press the link
and receive information that does not match the name of the
link. Which these problems cause ineffective and difficulty to
use or lack of satisfaction. These problems are called usability
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problems that are the most important factors affecting the
success of a websites [3] [4].

The website encountered a lot of usability problems; it will
be a the low usability website. Therefore, electronic shopping
websites should be tested to check and assess usability.

There are several paper studies about e- commerce website
usability evaluation [S] [6] [7] [8] and directly identifies
usability problem through website design features. But there
have few papers bring focused on the buyer decision process to
specify usability problem. Therefore, in this paper, we propose
a usability problem evaluation method for electronic website
by using user-based evaluation through evaluation
questionnaire. The buyer decision processes are used to specify
relevant features that then are used for identifying usability
problems.

This paper is organized as follows. Section II mentions
theoretical background about theoretical basis and reviews the
literature. Section III summarizes our methodology. The
hypothesis and evaluation process are explained in Section IV.
Section V presents the results of the research, together with a
discussion of the results. Finally, a conclusion and future work
are given in Section VI.

II. THEORETICAL BACKGROUND

A. Usability Evaluation Methods

There are several methods for evaluation usability.
According to Hasan et al. [9], the evaluation methods are
divided into three categories: user-based evaluation, evaluator-
based evaluation and software-based evaluation. User-based
usability evaluation method usually involves users being
observed undertaking pre-defined tasks with the purpose of
identifying usability problems. In evaluator-based usability
evaluation method, a number of expert evaluators assess the
user interface to examine whether it conforms to a set of
usability principles. Software-based usability evaluation
method is an automatic assessment model. It means using
automated tools to collect interface usage data and identify
usability.

B. The Buyer Decision Processes

The buyer’s decision process is divided into 5 stages [10],
explained as following:



Need recognition: — the buyer recognizes a need. The
need can be triggered by internal stimuli for example
hunger or thirst. A need can also trigger by external
stimuli for example an advertisement might get you
thinking about buying a new mobile phone.

Information search: — the buyer may or may not search
for more information. If the buyer satisfying product,
they are likely to buy it then. If not, the buyer may store
the need in memory and search information about
product. For example, once you are decided, you need a
new shirt at the least you will probably pay more
attention to shirt advertising, shirt owned by friends.

Evaluation of alternatives: — the buyers will evaluate
various alternatives. However, depends on individual
buyers and the circumstances at the time, some buyers
to think carefully about the reasons and principles to
support. On the other hand, some buyers rarely
evaluating.

Purchase decision: — the buyer purchase decision will
be to buy the most preferred brand, however two factors
can come between the purchase intentions. The first
factor is the attitudes of others. If someone important to
you suggests that you should buy the lowest priced car
then the chance of you buying a more expansive car are
decreased. The second factor is unexpected situational
factors. The consumer may form a purchase intention
based on some factors such as expected income and
expected price. However unexpected event may change
the purchase intention. For example, the economy
might take a turn for the worse; a close competitor
might drop its price. Thus, preferences and even
purchase intentions do not always result in an actual
purchase choice.

Post-purchase evaluation: — post-purchase satisfaction
or dissatisfaction is determined by buyer’s expectations
with the product.

C. Literature Review

Due to effect caused by usability problems makes the user
facing arduous experience when using e-shopping websites.
Therefore, the literature of this section will be focused on the
study about e-commerce usability evaluation and usability
problem identifying methods. Also, there are studies about

tools which were implemented for detecting usability problems.

Ebba Thora Hvannberg et al. [12] experimented for
comparing two sets of heuristics between Nielsen’s heuristics
and the cognitive principles of Gerhardt-Powals and comparing
usability evaluation methods between user-based evaluation
methods and software-based evaluation methods to report
usability problems. However, the results reveal that no
significant differences.

Julian Grigera et al. [13] implemented the tool called
Usability Smell Finder that used to analysis logs file from the
user’s data usage which consist 16 usability problems. This
tool could auto detect and report results together with suggest
refactoring of each usability problem in web application.
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Chiew et al. [11] implemented website usability evaluation
tool called WEBUSE (WEBsite USability Evaluation Tool)
which consists 24 evaluation questionnaires for evaluating
website usability by using user-based evaluation to measure the
user’s preferences. The results of the analysis reveal the good
and bad usability aspects of the website.

Chelule et al. [5] evaluated e-commerce websites in South
America. They discovered usability problems from user
observation were confirmed by the experts such as cluttered
website layout, complicated register process and, difficult
navigation. The results of the evaluation show that South
American users have unique needs.

Panda et al [6] identified important features for
development and for usability evaluation of e-commerce
websites such as navigation, content, design, ease of use and
structure. They use a user-based evaluation method by given
rating and weight. The results show that navigation is the most
aspect that affects the usability.

Hasan [7] evaluated of the Arab world’s top four e-
commerce websites and determined common strength in design
issues and common usability problems by using the evaluator-
based evaluation method. The results obtained from the
assessment are used to determine the design guidelines for e-
commerce websites to improving the usability.

Gautam et al. [8] investigated aspects important features for
evaluating usability on e-commerce websites: including
navigation, organization, ease of use, content and design by
using user-based evaluation method through user likes and
dislikes. The results show that the priority sequence of features
is navigation, content, design, ease of use and organization,
respectively.

In this paper we considered to use a user-based evaluation
method based on questionnaires. The questionnaires method is
one of low-cost evaluation methods according to Carl Gutwin
et al. [14]. Although the evaluator-based method, heuristic
evaluation [12], has little preparation and relative low-cost
[15], but this method might require more costs caused by
laboriously finding usability expert [16], and the software-
based method, the logs file analysis evaluation method [13],
might auto detect usability problems that provides accurate
result but this method will require a lot effort to implement for
using in specific domain.

[II. METHODOLOGY

The aim of this research is to propose usability problem
evaluation method. The method can be state as follows. First,
the websites features and sub-features of electronic shopping
websites are designed. These features and sub-features
consistently linked at each stage of the buyer decision
processes as explained in section 2, from need recognition
stage to purchase decision stage. Second, usability problems
that related with features and sub-features are specifies. Finally,
questionnaires, corresponding with the usability problems are
formulated and used to evaluate the usability problem of
websites.



A. Design Features and Sub-features

The research first website features and sub-features that
each stage of the buyer decision processes. The feature
identified in each stage is an important aspect of the stage. The
identified features are explained as following:

e Design feature: — during the need recognition stage, a
buyer will visit the website to fulfill their specific need.
This stage determines whether the user wants to buy
products on this website or not. Therefore, the
appearance of the website design is an important part of
the buyer decision process. The design feature involves
the way the buyer looks at the website. The main part of
design is User Interface (UI) design generally refers to
the visual layout such as background, font size and
color. Moreover, a buyer is always requested to fill and
submit forms when visiting e-shopping website. To
protect error, form submission should be designed with
validation. Thus, the design feature focuses on Ul
design and from submission.

Navigational feature: — during the information search
stage, a buyer needs to go to different pages of the
website to explore and find the interested products.
Therefore, the navigation style of a website is an
important part of this buyer decision process. The
navigation feature involves the link, structure and
search that make navigation more comfortable.

Content feature: — during the alternative evaluation
stage, the buyer examines the details and evaluates the
product from various alternatives. Therefore, the
content quality of the website is an important part of
this stage. The content feature is related to content
organization and information that should be consistency,
accurate and sufficient.

Purchasing process feature: — during the purchase
decision stage, the buyer makes an order and makes a
payment. Therefore, the purchase process could be
made easy and convenient. The process involves
register, shopping cart, order cancellation and payment.

B. Design Usability Problems

The next process is study and design usability problems
related to each features and sub-features. The detailed
explanation is as following:

Design

Ul design
Display error: a website did not work properly with
different monitor resolutions.
Inappropriate color and background: a website does
not use appropriate colors and background, it might
be annoying users.
Inappropriate font color and font size: a website does
not use appropriate font colors on some of their pages,
and they also used a small font size that hard to see
clearly.
Inappropriate layout design: a website has
inappropriate layout design that make user difficult to
understand how to use.
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— No processing status: a website usually takes long to
process, and no information is presented to the user
for indicating there is an ongoing process or status.
Error handling: a website is not response when error
occurs. It makes users don’t understand and feel
difficult to solve this error.

Form submission

— No validation: a form lets users submits wrong data.

Late validation: a form lets users submit wrong data

and only informs the issues after they click the

submit button.

Navigational

Links
Misleading: the linked contents are not correctly
represented by the link name.

Orphan pages: a website had dead-end pages that did
not have any link.

Not working properly: when the link is clicked, the
destination page did not open but stay on the same
page or error display.

Search
Scarce search results: searching usually fails to bring
results.

Useless search results: a search form does not bring
results what users were searching for.

Structure
Distant link: users are seeking for the contents in the
final node, but this requires a long path of links to
reach.

Content

e Content organization
Overlooked content: users do probably not read or
see the content.
Construction pages: web page is not yet completed or
ready for viewing.

Information
Insufficient / Inaccurate information: information is
not displayed or display incorrect.

Inconsistent information: information does
correspond or conflicts within the website.

Purchasing Process

e Register
Long registration forms: users feel unnecessary long
with the register form.
Retype information: when user fails to register, a
website lets user to retype information that already
done.

Shopping cart
No notification: no notification is displayed when an
item was added to the shopping cart.

Checkout
Long order process: the ordering process is long, and
uses had to do for a long time.

Not much choice delivery: a website supports only
one method of delivery, no choice for delivery.

not



Order cancellation
Cumbersome cancel order: user does not know how
to cancel an order or cumbersome to cancel an order.
Cannot cancel order: user cannot find order
cancellation and cannot be cancelled.

Payment
Not much choice payment method: websites no
support alternative methods of payment.
No preference payment method: websites no support
user preference payment method.

C. Design Questionnaires

An evaluation questionnaire corresponding to a usability
problem from previous subsection is designed; therefore 27
questions are formulated for evaluation. Because we want to
evaluate the problems thus the questions were designed be the
negatively worded question, for example: “do you feel that
your font size is not appropriate and unclear?”, and were
measured on the 5-point reverse scoring Likert scale as shows
in Table I. From this negatively worded question and reverse
scoring, if users agree with the question, their scoring will be
low; it means the usability problem appears in this question.

The evaluation experiment and analysis results will be
explained in the next two sections, respectively.

TABLE 1. REVERSE SCORING LIKERT SCALE
Response Definitely Neutral Definitely
do no feel feel
Original 1 2 3 4 5
Reverse 5 4 3 2 1

IV. EVALUATION EXPERIMENT

A. Population and Hypothesis

To evaluation the proposed method, we select six e-
shopping websites in Thailand which have difference ranking
analyzed by Similarweb [www.similarweb.com]. Two websites
are chosen from each three categories, high, intermediate and
lower ranks. Table II shows the detail of selected websites. We
assume as follows:

Users will satisfy for a higher-ranking website than a
lower ranking website.

A usability problem on a lower ranking website is more
than a higher-ranking website.

TABLE II. SELECTED E-SHOPPING WEBSITES IN THAILAND
. . . Traffic Monthly
Ranking E-shopping Websites Share Visit
1 shopee.co.th 27.47% 45.61M
2 lazada.co.th 20.51% 34.06M
25 portal.weloveshopping.com 0.52% 0.86M
47 taradplaza.com 0.20% 0.33M
706 winniebois.com 0.01% 7,760
712 unionaudiosale.com 0.01% 7,654

Evaluation Process
The steps for usability problem evaluation are as follows:
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Select the website to be evaluated: six e- shopping
websites are selected as explained in previous
subsection.

Run tasks and answer questions: two experts answered
evaluation questionnaires based on following tasks:

Investigate detail in home page.
Register and login.

Search for product or services.
Complete purchasing process.

Evaluate usability problem according to the response:
we used the mean value for each question from reverse
scoring Likert scale questionnaires to consider as the
usability problem points:

V. EXPERIMENT RESULT

The results of usability problem evaluation of six websites
are depicted in Table III. The average of usability problem
point refers to user’s satisfaction. The number of usability
problem refers to usability problems identified by our criteria
as explained in Section III. The experiment results show that
the top-ranking website, shopee.co.th, has got the highest
score in usability problem point, that is 4.86% and the lowest
ranking website, unionaudiosale.com, has got the lowest score
in usability problem point, which is 2.24%. As mentioned
before that we use negatively worded question and reverse
scoring, the lower score gives an impact that users encounter
cumbersome experience or difficult to complete the task. With
these results have shown users satisfy to the higher-ranking
website than the lower ranking website and the number
usability problems in the lower ranking websites is more than
the higher-ranking websites. The experiment results consistent
with our hypothesis.

TABLE III. RESULT OF EVALUATION E-SHOPPING IN THAILAND
U(:clzzgl) Number of
Rank E-Shopping Website ility Usability
Problem
. Problem
Point
1 shopee.co.th 4.48% 0%
2 lazada.co.th 4.46% 0%
25 portal.weloveshopping.com 4.21% 6.90%
47 taradplaza.com 3.09% 41.38%
706 winniebois.com 2.26% 68.97%
712 unionaudiosale.com 2.24% 68.97%

The Table IV shows about detail of the number of
usability problems in each feature of six websites. The two top
high-ranking websites have no usability problems. This
corresponds with several resources which the companies
invest for websites implementation including testing. The
group of intermediate ranking websites has some usability
problems. On the other hand, the group of low-ranking
websites has a lot of number usability problems. According to
our hypothesis, this low-ranking group has bad usability and
results more usability problems that come from purchasing
process features.



TABLE IV. DETAIL OF NUMBER OF USABILITY PROBLEM EACH
FEATURES
The Number of Usability Problems in features
Rank |E-shopping Websites Design | Navigational | Content Purchasing
Process
1 shopee.co.th 0% 0% 0% 0%
2 lazada.co.th 0% 0% 0% 0%
25 portal.welove 0% 0% 0% 6.90%
shopping.com
47 taradplaza.com 10.34% 3.45% 6.90% 20.69%
706 winniebois.com | 20.69% 10.34% 6.90% 31.03%
712 | unionaudiosale.com | 20.69% 10.34% 10.34% | 27.59%

Each feature of the selected websites was analyzed as
shows in Table V. The result shows that the purchasing
process feature has a minimum score of usability problem
point 3.01%; this gives an impact that the task is difficult to
complete by user. Order cancellation sub-feature in purchasing
process also has a minimum usability problem point 2.19%.
This shows that the websites are difficult to cancel order, or
cannot cancel order.

VI. CONCLUSION AND FUTURE WORK

This research proposed usability problem evaluation
method for electronic shopping websites based on features that
related to the buyer decision process. The usability problems
were evaluated by wusers through questionnaires with
negatively worded questions and reverse scoring. The
proposed method can be used for evaluation electronic
shopping websites. The selected six websites ranked by
Similarweb were used for evaluation the proposed method.

TABLE V. OVERALL RESULTS EACH FEATURES
Usability
Features Sub-features Problem Points Average
. UI design 3.71% o
Design Form submission 3.82% 3.74%
Links 4.22%
Navigational | Search 4.57% 4.19%
Structure 3.32%
Content organization 3.50% o
Content Information 4.46% 3.88%
Register 3.68%
. Shopping cart 3.55%
P“rrcohca:;;‘g Checkout 3.44% 3.01%
P Order cancellation 2.19%
Payment 2.57%

The result shows that the group of high-ranking websites
has no usability problem and the group of low-ranking
websites has a lot of usability problems identified to be bad
usability websites.

The purchasing process feature had more usability
problems than other features in user’s point of view. In
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purchasing process feature, the order cancellation sub-feature is
the priority that has the most usability problems and the
payment sub-feature is the second priority. This result can
guide for electronic shopping websites design and development.

In the future we will recruit more users and might
implement tools for automatically identifying usability
problem that will more convenient to usability problem
evaluation.

REFERENCES

Statista, "eCommerce," [Online]. Available:
https://www.statista.com/outlook/243/126/ecommerce/thailand.

J. Nielsen, Usability Engineering, New York: Morgan Kaufmann, 1993.

J. Nielsen and L. Hoa, Prioritizing web usability, Pearson Education,
2006.

D. G. Gregg and S. Walczak, "The relationship between website quality,
trust and price premiums at online auctions," Electron. Commer. Res.,
vol. 10, no. 1, p. 1-25, 2010.

E. Chelule, "E-commerce usability: do we need guidelines for emerging
economics?," in IADIS International Interfaces and Human Computer
Interaction 2010, 2010.

S. K. Panda , "A Usability Evaluation Framework for B2C E-Commerce
Websites," Computer Engineering and Intelligent Systems, vol. 5, no. 3,
pp. 66-85,2014.

L. Hasan, "Guidelines for improving the usability of ECommerce
websites in the Arab world," in Third International Conference on
Advances in Computing, Electronics and Electrical Technology - CEET
2015, 2015.

A. Gautam, P. S. Saxena and S. Shiwani, "Quantitative analysis of
usability issues of E-commerce portals," Journal of Statistics and
Management Systems, vol. 20, no. 4, pp. 681-692., 2017.

L. Hasan, A. Morris and S. Probets, "A comparison of usability
evaluation methods for evaluating e-commerce websites," Behaviour &
Information Technology, vol. 31, no. 7, pp. 707-737, 2012.

P. Kotler and G. Armstrong, Principles of marketing, London, England:
Pearson education, 2010.

T. K. Chiew and S. S. Salim, "WEBUSE: Website USability Evaluation
Tool," Malaysian Journal of Computer Science, vol. 16, no. 1, pp. 47-57,
2003.

E. T. Hvannberg, E. L.-C. Law, and M. K. Larusdéttir, “Heuristic
evaluation: Comparing ways of finding and reporting usability
problems,” Interact. Comput., vol. 19, no. 2, pp. 225-240, 2007.

[3] J. Grigera, A. Garrido, J. M. Rivero, and G. Rossi, “Automatic
detection of usability smells in web applications,” Int. J. Hum. Comput.
Stud., vol. 97, pp. 129-148, 2017.

C. Gutwin and S. Greenberg, “The mechanics of collaboration:
developing low cost wusability evaluation methods for shared
workspaces,” in Proceedings IEEE 9th International Workshops on
Enabling Technologies: Infrastructure for Collaborative Enterprises
(WET ICE 2000), pp. 98-103, 2002.

M. Pearrow, Website usability handbook. Rockland, MA: Charles River
Media, 2000.

[16] J. Vanderdonckt, A. Beirekdar, and M. Noirhomme-Fraiture,
“Automated evaluation of web usability and accessibility by guideline

review,” in Lecture Notes in Computer Science, vol. 3140, Berlin,
Heidelberg: Springer Berlin Heidelberg, pp. 17-30, 2004.

[10]

(1]

[12]

[13]

[14]

[15]



58

vAa Y A
Useangiueu
Yo @na WdUNU B
SYaUITINNIWNANY 6210220027
AN15ANE
a a o o & P
'gm YA T1UU UndLsanisanen
AAINTIUANERTUAR 1MINYREALULATS19LIARFASITY 2561
=
NUNTTANYD
VG LRRM

NSANUWLHELWINAITU
Usability Evaluation Method for E-Shopping Website in Conference 2021 International Conference
on Information Management, Innovation Management and Industrial Engineering, Osaka

International Convention Center, Osaka, Japan, Sep. 16-18, 2021



