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Evaluating the Usability of Online Payment Systems using ISO/IEC 9126
Quality Model
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Abstract:

The development of ICT and the online services have paved the way for the integration of different online
payment services. This development has resulted in the use of online payment systems to promote the
online payments between customers and sellers or owners. Furthermore, there are different companies
which offer the online payment services which offer the same services to the users but have different
specifications and usability features. This makes it difficult for a customer to use some of the payment
due to the variations in the usability features. So, there is an urgent need for evaluating the usability of
these payments systems to identify the alternative with the best usability features. Thus, this study aims to
evaluate and compare top 5 best online payment systems in order to help users to select the best services.
The comparison will be based on the ISO 9126 software quality model with emphasis on only the
usability criteria. Finally, the results show that PayPal is the best payment system based on the used the
criteria.

Keywords: evaluation; ISO 9126; online payment system, usability.
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1. Introduction Business to client (B2C) trade, where the

client can place an order from home and

Electronic-business has become a standard use his time to accomplish more things [13].

a part of human life because of its , .
there's no compelling reason to go to a

advantages for clients, particularly in store or a store. The client can visit different

[143]
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shopping stores within the Internet within
minimal time, then compare and contrast
the things supported the costs or qualities.
Besides, online payment systems have an
important part in internet business. E
commerce ventures utilize online payment
systems that allude to paperless money
related exchanges, which has altered the
business preparing by decreasing printed
material, exchange expenses, and work
cost. Being easy to use and fewer tedious
than manual preparing, electronic trade
enables a business association to increase
its market achievement extension [14]. in
line with the Statista report [15]c, 39% of
the payments made are performed using
the web payment systems. Also about 90%
of the net retail business in north America
are done using the web payment systems
[2]. Webpage-FX report [16] outlined the
foremost popular online payment systems
as; PayPal, Google pay, Amazon pay, Dwolla
and Authorize.net. For a a few years now,
using credit cards is growing and become
one amongst the foremost popular means
of payment for e-online businesses [1]. Also
Jetsiktat et al (2015) in their research [2]
outlined that about 90% of online retail
businesses in America were made using this
implies. in step with [1] it's very difficult for
an internet shopping or business to carry
without using the credit and debit cards
thanks
Smartcards also like credit cards; moreover,

to its widespread of usage.
it's an installed chip to transfers cash from
the buyers’ cards to the sellers’ device [3].
These card and devices are getting used for

online payments.

[144]

According to [29] Global (mobile) electronic

payments services became increasingly

important. Payment methods are how
customers will pay for his or her goods and
services. it's necessary to think about the
payment methods which will be provided
when starting a business and check
periodically whether or not they are in line
with their customers’ payment preferences,
whether or not they meet the wants of the
business. They facilitate and simplify the
payment process allowing payment to be
made consistent with the consumer’s
preferences.

Dozens of online payment systems are
available for customer’s use, most of which
are ideally controlled by third-party
companies [2]. These companies make their
profit by deducting a particular percentage
for each transaction made. the net payment
system has also been on an increase of
development within the recent years thanks
to the event in banking sectors that permits
internet-based banking and shopping [4].
due to the technological advancement
within the world nowadays, the event of
the net payment systems and processing
has also risen.

devices e-commerce

websites and online payment systems
became the most interface to attach
retailers and consumers because of the
shortage of human interaction during online
shopping [5] and it's been projected that e-
commerce and therefore the use of online
payment systems will increase will grow
20% annually and worldwide and 30%
annually within the emerging markets like

the center East and Africa [6].
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This is why there's a desire for evaluating online
payment systems to spot the most effective
option for users [7]. the highest 5 online
payment systems are listed below [8].

e Amazon Pay is an internet payment
lunched by Amazon.com in 2007
within the US and so spread to
about ten other countries within 10
years.

in 1998

which became a subsidiary of eBay

in  2002.
operating worldwide to

e PayPal was established

Since then, it's been
support
online transactions.

e Google Pay is developed by Google
to permit online transactions using
Android phones or tablets.

e 2Checkout has been lunched in 2000
to support online transactions in
over 200 markets using different
payment methods and various

currencies.

e Dwolla is a web payment system
lunched within the US in 2010, it
started with few banks and retailers
with about 20 thousand clients.

The main aim of this study is to perform a

usability evaluation study to check the 5

best online payment systems using the

ISO/IEC 9126 quality evaluation model. to

realize this aim, an in depth study must be

dispensed, which is able to take into
consideration all the system quality and
usefulness characteristics of every of the
chosen open source Learning Management
Systems and so compare them with the aim

of determining which amongst them has

[145]

the effective

characteristics.

most system quality

1.1. Problem

There are different companies which offer
services for the net financial transactions.
Those companies have different policies,
laws, and services; there's also a good
variation within the usability features of
those systems. This makes it difficult for
purchasers to use a number of the payment
thanks to poor

there's a requirement

systems, its usability.

Therefore, for
evaluating these systems to spot the best
and best alternative which can be better in

performance and repair delivery.
1.2. Aim

This research focused on the usability
evaluation of the highest 5 online payment
systems supported 2 experts’ perceptions.
The evaluation was supported the ISO/IEC
9126
standard organization I1SO 9126 created a

usability standard. International
model to judge the standard of software

products adopting accessibility,

functionality, usability, efficiency,

maintainability and portability as its criteria.
2. Related Research

Different companies offer various online
with different
and value functions,

payment services

specifications o)
there's a desire to see these payment
systems supported some set of qualities to
spot the foremost effective system for
user's needs. one altogether the foremost
used standards for

widely usability
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evaluation is that the ISO/IEC 9126 quality
model which is widely accepted globally
with over 1 million certified companies
worldwide [27].

In their research created a replacement [25]
Academic model that's suitable to figure for
a diffusion of educational systems for
example E-learning systems. The place to
begin for building our model is that the ISO
9126, just because it includes the common
software quality characteristics that the
choice six models incorporates. This novel
model Identify basic attributes and their
software
Then

identifying relationships between them in

sub-attributes for measuring

quality in Information Systems.

preparation for comparison with one
another, to detect potential weaknesses.
Then build a customary approach that
measures and evaluates the standard of the
AlS, which mix several software quality
standards to help system analysts, system
developers, and system programmers in

their AIS projects.

Some researchers have done the identical
study for evaluating the usability of online
payment systems. In their research [9]
compared BulaPay with other well-known
third  party The

comparison criteria used are supported the

payment systems.
key requirements of e-commerce systems
as follows.
Affordability,
Realworldability and Reliability. The systems

Security, Independence,

Scalability, Inerrability,
are evaluated from the customer’s and e-
shopper’s perspective by installing BulaPay
and also the selection two e-commerce

[146]

sites on a sever with the broadband
Internet connection. Thirty four participants
volunteered to be subjects for our usability
study of BulaPay. They were an equal
mixture of non-IT specialists and graduate
students. Also four participants who had
the net site design or software
development background (HTML and PHP
programming) act as e-shoppers for our
usability study of BulaPay. In their study
[26] Quality testing on the net site bios
portal using the ISO 25010: 2011 method on
email has been successfully disbursed. The
test is finished by calculating the burden
calculation for the six parameters using the
AHP method, then the
symptoms for every of the sub-criteria. Next

determining

is to check each sub-group with the
blackbox testing method, observation and
distribution. Also  [10]
Compared 9 of the foremost popular online

questionnaire

payment systems from the past, current
and future perspectives. All features of the
web payment systems and its services yet
because the factors that affect its adoption
by customers were reviewed and analyzed
from various studies. the standards used for
the comparison are; Merchant account,
back
currencies, countries, card type, mobile

cost, setup cost, charge fee,
payment, on-form payment required SSL
and phone support. While in their study
[17] developed a framework for evaluating
B2C e-commerce websites supported three
main criteria i.e. information quality, system
quality and repair quality, these three main
criteria contains total number of 17 sub-

criteria. Website user's and also the owners



Rawafed Al-Marefa Journal (Vol. 9, 2024)

Ali A. M. Wadi and Mahmud A. B. Ahmed

function the panelists, which 6 e-commerce
website was evaluated.

Also in [28] created a web site allows the
users to guage a specific product by
answering the framework questions those
directed to the user and providing his
opinion about the merchandise. the web
site registration policy assumes that the
user has already used the merchandise
before evaluating it. thanks to cultural
issues, the net site user interfaces were
written in Arabic, similarly because the
framework questions directed to the user.
The wusers’ evaluations are stored and
accumulated within  the online site
database. When a possible customer tends
to buy for for a few product for his business
needs from the local market, he can visit

the net site, view products by categories,

search by products’ features, and
appearance at stored evaluations about
products, so on urge a transparent concept

supports his purchase decision.
ISO/IEC 9126 QUALITY MODEL

The International Standard Organization ISO
9126 could be a model designed for
software quality which has 6 main criteria;
accessibility, functionality, usability,
efficiency, maintainability and portability as
Usability refers to the

characteristics that outline the standard,

its criteria.

that is, it deals with how a package is
employed to understand certain goals
within the only and effective manner
possible in any given situation [11].

ISO/IEC 9126
External quality characteristic Internal quality characteristic
Functionality Usability Efficiency Reliability Maintainability portability
Suitability Understandability Maturity Analysability Adaptability
N Time behavior Changeability Installability
Accuracy Learnability Resource behavior Fault tolerance Stability Co-existence
Recoverabilit il
Interoperability Operability y Testability Repleceability

Figure 1. ISO/IEC 9126 Quality Model [18]
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In this study, only the main criteria will be
considered for the evaluation because of
large number of the sub-criteria.

e Functionality: can be defined as the
attributes designed to ensure that
software carry out its specified set
of functions. Functionality attributes
are those aimed at that satisfying
the stated requirements of the user.
These
interoperability, accuracy, standard

include sustainability,
and security [19].

e Reliability: refers to the software
attributes with the ability to enable
the software to maintain a high level
of performance under specific time

and condition. It involves fault
tolerance, maturity, recoverability
[20].

e Usability: relates to the attributes of
software, which make it easy to use
or user friendly either by individual
assessment or an assessment guided
by specific guidelines. It is important
to have a very clear and user-

[21].

Therefore, in order to have a high

friendly  user interface
usability level for payment systems,
there are some associated factors;
understandability, learnability and
operability.
e Efficiency refers to the level of
the
involves
the

efficiency. In order to be efficient,

performance of payment
the

resource

systems, it time

efficiency and

the performance and response time

[148]

must be fast so as to fully satisfy the
needs of the users [22]. The systems
should give a user fast access to
resources.

e Maintainability refers to the ability
of the payment system to be
upgraded, updated repair or

maintain over long period of time

[23]. It

changeability

testability.

includes  analysability,

stability and
e Portability refers to the ability of the

system to be used everywhere and
different
platforms. It also includes how the

on environments and
system can be used on mobile
gadgets [24], See appendix 1 (Table
1).

3. Methodology

The 5 most popular online payment systems
were compared by 2 experts with computer
technical

background (computer

information  systems  specialist and
information technology specialist) and have
the knowledge of online payment systems,
ISO 9126

software quality standard. Because of the

the evaluation based on the

large number of payment systems available,
there is a need to carry out an evaluation to
outline the best payment system. The
online payment systems used in the study
are Amazon payment, Dwolla, Google pay,
Paypal and 2Checkout. The 6 main criteria
and the 22 sub-criteria of the ISO/IEC9126
model were used for this study. See (Figure
2 & Table 2) as shown in appendix (1) the
evaluation flowchart and evaluation scale.
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4. Results

Now, after the allocation of each criteria
scores by the experts, the total score of
each online payment system based on
individual qualities is derived by taking the
cumulated average score of each sub-
criteria, and the overall system quality of
each payment system is determined by
taking the sum of all main criteria scores,
this will help identify the aspects that are
very good and the one that in need of
improvements. The overall quality is the
total scores in each alternative which is
analyzed based on the evaluation formula
as used by [12] in order to identify the most
preferred payment system from the top 5
selected from this study, As shown in
appendix 1 (table 4).

5. Discussion

The online payment systems used in this
study have different levels of system quality
specification. From the above result, the
systems qualities of PayPal payment system
are almost all complete, and it has the
highest system quality among the evaluated
online payment systems with score of 20.8.
The second online payment system based
on the ranking is Amazon pay with very
little deficiency and has a score of 18.8. The
third online payment system is Google pay
with slight deficiency compared to Amazon
pay, it has a score value of 18.3. The last
two online payment systems have the
highest deficiencies especially the
“Usability” “Reliability”
features, 2Checkout has a score value of

in

“Efficiency”, and

[149]

16.25 while Dwolla has score value of 15.2.
This shows that the ranking order of the
online payment systems based on this study
is; PayPal, Amazon pay, Google pay,

2Checkout and Dwolla.

In some related research that perform
similar study on online payment systems
evaluations, [9] shows that PayPal is the
most preferred online payment system
followed by Authorise.net and then Wepay.
Also in another study [10], the result shows
that PayPal is the best online payment
system followed by Alipay, As shown in
appendix 1 (Table 3).

6. Conclusion

This study evaluated the top 5 online
payment systems based on the usability

characteristics of [1SO 9126 usability
standard; understandability, learnability,
operability and  attractiveness. The

evaluation was carried out by 2 experts who
have used these systems before. This study
is limited to only 5 payment systems
identified as the most popular. The results
show that Paypal is the best payment
system based on the used the criteria.
Among the limitations is that only the
1SO9126
were considered. This research proposed

usability characteristics of the

using more criteria in the future, and also
involving more payment systems in the
evaluation.
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Appendix

Table 1: ISO/IEC 9126 characteristics and sub-characteristics

IS0 Feature Criteria Explanation
Functionality Suitability Can the software perform required tasks?
Accuracy Is the expected result achieved?
Interoperability Dioes the system interact with other systems?
Security Dices the system stop unavthorized access?
Beliability Maturity Have the faults of the software been
eliminated?
Fault Tolerance Does the system handle errors?
Eecoverability Does the system still worl: after data loss?
Usability Understandability | Is the system easy to use?
Learnability How easy can the uzer learn to use the
zystem?
Operability Can the system be vzed with less effort?
Aftractiveness Does the user interface lock good?
Efficiency Time Behaviour How quickly does the system respond?
Resource Does the system utilize resources?
Utilization
Maintainability | Analysability Can the system deficiencies be diagnosed?
Changeability Can the system be modified?
Stability Has the system passed all software tests?
Testability Can the system be tested?
Portability Adaptability Can the system be changed to fit
requirement?
Installability Can the system be installed?
Co-existence Can the system perform given task?
FEepleceability Can the system be vsed in place of other?

The Evaluation Flowchart & Evaluation scale

Figure 2: evaluation flowchart

Decide
expert group

Decide

evaluation

Perform
evaluatio

Result

Table 2: Evaluation scale

Scale Interpretation
1 Poor

2 Fair

3 Good

4 Very good

5 Excellent
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Table 3: Expert’s evaluations of the online payment systems

Metric Name Sub-criteria Ideal Expertl Expert 2 Average score
value Score Score
PayPal Amazon Google 2Checkout Dwolla PayPal Amazon Google 2Checkout Dwolla PayPal Amazon Google 2Checkout Dwolla
Pay Pay Pay Pay Pay Pay

Functionality Suitability 1 1 1 1 0.9 0.6 1 1 0.9 0.9 0.6 1 1 0.95 0.9 0.6
Accuracy 1 1 1 1 0.9 0.8 1 1 0.9 0.9 0.6 1 1 0.95 0.9 0.7
Interoperability 1 1 1 1 0.9 0.6 1 1 0.9 0.9 0.5 1 1 0.95 0.9 0.55
Security 1 1 1 1 0.4 0.7 1 1 0.9 0.5 0.8 1 1 0.95 0.45 0.75

Reliability Maturity 1 1 1 0.8 0.8 0.6 1 1 0.8 0.8 0.6 1 1 0.8 0.8 0.6
Fault Tolerance 1 1 1 0.9 0.9 1 1 0.9 0.8 0.7 1 1 0.95 0.85 0.8 1
Recovery 1 1 1 0.9 0.9 1 1 0.9 0.8 0.7 1 1 0.95 0.85 0.8 1

Usability Understandability 1 1 1 0.9 0.8 0.5 0.9 0.8 0.9 0.8 0.6 0.95 0.9 0.9 0.8 0.55
Learnability 1 1 1 0.9 0.6 05 0.9 0.8 0.9 0.7 0.6 0.95 0.9 0.9 0.65 0.55
Operability 1 1 1 0.9 0.6 0.8 0.9 1 0.9 0.6 0.7 0.95 1 0.9 0.6 0.75
Attractiveness 1 1 1 0.8 0.7 0.6 0.9 1 0.9 0.6 0.7 0.95 1 0.85 0.65 0.65

Efficiency Time Behavior 1 1 0.7 0.9 0.8 0.9 1 0.8 0.8 0.8 0.8 1 0.75 0.85 0.8 0.85
Resource 1 1 0.8 0.9 0.8 0.9 1 0.8 0.8 0.8 0.8 1 0.8 0.85 0.8 0.85
Utilization

Maintainability ~ Analysability 1 1 1 1 0.8 0.8 1 1 0.8 0.8 0.7 1 1 0.9 0.8 0.75
Changeability 1 1 1 1 0.9 0.8 1 1 0.8 0.8 0.7 1 1 0.9 0.85 0.75
Stability 1 1 1 1 0.9 0.7 1 1 0.8 0.6 0.7 1 1 0.9 0.75 0.7
Testability 1 1 1 0.9 0.8 0.8 1 1 0.8 0.8 0.6 1 1 0.85 0.8 0.7

Portability Adaptability 1 1 0.6 0.8 0.8 0.7 1 0.8 0.8 0.8 0.7 1 0.7 0.8 0.8 0.7
Installability 1 1 0.5 0.8 0.8 0.8 1 0.5 0.8 0.8 0.8 1 0.5 0.8 0.8 0.8
Co-existence 1 1 0.5 0.8 0.8 0.7 1 0.5 0.8 0.8 0.7 1 0.5 0.8 0.8 0.7
Repleceability 1 1 0.9 0.8 0.8 0.6 1 0.8 0.8 0.8 0.6 1 0.85 0.8 0.8 0.6
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Table 4: Evaluation result

Criteria Ideal Scores
Value Amazon 2Checkout  Dwolla  Google Paypal
Pay Pay

Functionality 4 4 3.15 2.6 3.8 4
Reliability 3 29 2.4 2.6 25 3
Usability 4 3.8 2.7 25 3.55 4
Efficiency 2 1.55 1.6 1.7 1.7 2
Maintainability 4 4 3.2 2.9 3.55 4
Portability 4 2.55 3.2 2.9 3.2 4
Total 21 18.8 16.25 15.2 18.3 20.8
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