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Dengan menyebut nama Allah yang maha pengasih lagi maha penyvayang

Assalamu’alaikum Warahmatullahi Wabarakatuh,

Bismillahirrahmanirrahim Subhanallah Walhamdulillah Wa Laailahaillal-
< lah Wallahuakbar, Allahumma Sholli Ala Sayyidina Muhammad Wa Ala Ali Sayyid-
Q’;‘ina Muhammad. Alhamdulillah hirobbil alamin, segala puji bagi Allah Subhanahu
- Wa Ta’ala, tuhan semesta alam dan pemilik segenap perkara yang menciptakan
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o manusia dengan roh beserta akal. Tidak terhitung segala limpahan nikmat dan
< rahmat-Mu, sampai akhirnya saya dapat menyajikan Laporan Tugas Akhir ini.
Solawat beriringan salam tak lupa terucapkan kepada baginda Nabi Muhammad
Shallalluhu ’Alaihi Wa Sallam, dengan ucapan Allahumma Sholli "Ala Sayyidina
Muhammad Wa ’Ala Ali Sayyidina Muhammad. Saya persembahkan karya kecil
saya sebagai salah satu bentuk bakti, rasa terima kasih, dan hormat saya kepadamu
orang tua saya tercinta. Ayahanda dan ibunda tersayang, terima kasih untuk seti-
ap perjuangan yang engkau usahakan, ungkapan do’a terbaik yang selalu engkau
hanturkan, membimbing, dan mendorong saya dalam kebaikan dan selalu ada saat
keadaan tersulit sekalipun. Untuk itu ananda selalu mendoakan yang terbaik un-
wntuk ayah dan mama agar bahagia dunia dan akhirat kelak serta diberikan bagian
E istimewa disisi-Nya serta sehingga kita bisa berkumpul kembali bersama-sama di
zJannah-Nya. Untuk kakak, adik, dan keponakan yang sangat saya cintai. Terima
:—kasih untuk segala hal-hal berharga yang telah dilalui bersama, doa, dan dukun-
?_gan yang tiada hentinya. Terima kasih juga saya ucapkan untuk bapak dan ibu
gdosen Sistem Informasi yang sudah mewariskan ilmu, motivasi, dan panduan untuk
2. menyelesaikan Tugas Akhir ini dengan baik. Kemudian untuk teman seperjuangan
@ terima kasih telah memberikan dukungan dan motivasi, semoga terus diberikan rah-
=.mat serta karunianya, dan dilimpahkan kemudahan dengan berlipat ganda. Aamiin.
Wasssalamu’alaikum Warahmatullahi Wabarakaatuh.
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Akhir ini.

Kakak, Adik, dan keponakan tercinta. Terima kasih selalu memberikan per-
hatian, memberikan semangat, do’a, dan dorongan kepada peneliti.

Teman baik peneliti Eko Riyan Chandra, Delvi Hastari, Dini Wulandari,
Nelly Anriyani, Suri Wulandari, dan Lucky Angraeni yang selalu menye-
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tidak bisa peneliti sebutkan satu persatu.

Semua pihak yang namanya tidak dapat disebutkan satu persatu yang telah
banyak membantu dalam pelaksanaan Tugas Akhir dan menyelesaikan la-
poran Tugas Akhir ini.

Semoga segala do’a dan dorongan yang telah diberikan selama ini menjadi

o amal kebajikan dan mendapat balasan setimpal dari Allah Subhanahu Wa Ta'ala.
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Peneliti menyadari bahwa penulisan Tugas Akhir ini masih banyak terdapat keku-
rangan dan jauh dari kata sempurna. Untuk itu kritik dan saran yang membangun
sangat diharapkan untuk kesempurnaan Tugas Akhir ini dan dapat disampaikan ke
email: 12050322891 @students.uin-suska.ac.id. Semoga laporan ini bermanfaat ba-
gi kita semua. Akhir kata peneliti ucapkan terima kasih.
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Analyzing the Quality of Web-Based Scholarship
Information System Using ISO/IEC 25010 Standard
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Pekanbaru, Indonesia
12050322891 @students.uin-suska.ac.id

Angraini
Department of Information System
Faculty of Sains and Technology
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Pekanbaru, Indonesia
angraini@uin-suska.ac.id

Abstract— The Siak Sri Indrapura District Government
implements E-Government by developing a website-based
scholarship information system called BETUNAS. In its
operation, there are several obstacles in the BETUNAS
information system. To minimize these issues, researchers used
the ISO/IEC 25010 standard with eight testing characteristics
to assess the quality of the BETUNAS information system.
Based on the tests conducted, the results show that the
Functional Suitability characteristic received a score of 1,
indicating the system is valid. Performance Efficiency testing
produced valid results with a response time of 5.93 seconds.
The Compatibility characteristic was rated good and met the
standards. Usability testing achieved a result of 78%, placing it
in the good category. Reliability characteristics met the testing
standards and were deemed good. Security was rated at a
medium level, indicating it is fairly good. Maintainability
characteristics met the Land testing standards with a good
rating. Lastly, Portability testing showed that the system could
run on multiple browsers, thus falling into the good category.

Keywords— Software Testing, ISO/IEC 25010 Standard,
Betunas.

I. INTRODUCTION

E-Government is now considered a strategic approach
that plays a crucial role in improving the efficiency and
feasibility of providing public services [1]. The government
of Siak Sri Indrapura Regency has implemented E-
Government to deliver effective and efficient public services.
One of the implementations of E-Government in Siak
Regency involves building a web-based scholarship
information system called BETUNAS. The BETUNAS
Information System aims to facilitate students in registering
and submitting scholarship application documents online.
However, during the operation of the BETUNAS
information system, issues such as server downtime,
difficulties in accessing the information system, slow upload
times for documents, delayed system responses to user
inputs, and server errors have been encountered. To
minimize those issues and prevent others from arising,
conducting quality testing of the BETUNAS Information
System is essential.

There are various standards for quality testing in
software, such as McCall, FURPS, Boehm model, Dromey
model, ISO/IEC 9126, and its successor ISO/IEC 25010.
Among these, the quality testing model ISO/IEC 25010 has
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the most comprehensive quality testing sections [2]. ISO/IEC
25010 is an ICT (Information and Communication
Technology) based development designed to replace ISO
9126 as a software quality measurement method. Issued by
the International Organization for Standardization (ISO) and
the International Electrotechnical Commission (IEC),
ISO/EC 25010 is an internationally standardized quality
measurement model [3][4], that provides appropriate
procedures for using testing and measurement techniques to
evaluate software quality [S] . The ISO/IEC 25010 standard
is recognized as the SQuaRE model [6] , ISO/IEC 25010
outlines the software product quality model into a series of
quality characteristics along with their sub-characteristics.

(71

There are two assessment models for measuring software
product quality in ISO/IEC 25010 [8]: the quality in use
model, which can be applied to all human-computer systems,
including information systems and software products that are
currently in use and consists of five characteristics; and the
product quality model, which is utilized for information
systems and software products consisting of eight
characteristics [9]. In the product quality model, there are
eight distinct characteristics [10][11], that are related to the
static and dynamic properties of a computer system. [17].
Fig. 1 shows the ISO/MEC 25010 diagram with eight
characteristics along with their respective sub-characteristics.

Software Product
Quality

I
{ 1 [ I | I I |

Functional Refiability Operablity socurity || Compatibifity | Maintainabilty | Portabitity
Suitability
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——
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Narrepudetaxn
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Feul Wisane

Recoverabiity

Wodudarty
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Fig. 1 ISO/IEC 25010 Model [12]

The ISO/MIEC 25010 model used for software testing
enables more in-depth analysis and the identification of more
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critical ~characteristics [13]. Internal and external
o Measurements can be conducted on the eight characteristics
—_ of ISO/IEC 25010, providing consistent terminology for
defining systems, measuring systems, and evaluating the
quality of systems and software [14][15]. Additionally, the
characteristics of software product elements can be
considered when evaluating information systems using the
quality model [16]. Therefore, the author selected the
ISO/IEC 25010 product quality model to measure the quality
of the BETUNAS information system.

II. RELATED WORK

Several researchers have conducted studies using the
ISO/IEC 25010 model to measure the quality of an
information system. There is a study on the development
and testing of an official correspondence management
system, utilizing the ISO/IEC 25010 standard with eight
quality characteristics. The testing results indicate that the
Functional Suitability characteristic achieved 96%, which
means it is highly suitable. Performance efficiency, tested
using GTMetrix, received a Grade B, indicating good
performance. Usability scored 90%, categorized as very
good. Security was assessed at a low level, classified as
adequate. Reliability scored 100%, considered very good.
Maintainability met the standard testing requirements.
Compatibility achieved 100%, interpreted as highly suitable,
and the portability aspect was categorized as very good [17].

Another study examines the testing of the Halodoc

application with all characteristics and sub-characteristics
outlined in the ISO/IEC 25010 testing method. The Halodoc
application was then tested using different testing methods
for each characteristic. From these tests, a score of 5 was
- obtained for the Functional Suitability characteristic,
Compatibility received a score of 5, Reliability scored 5,
and Maintainability also scored 5, indicating excellent
performance. A score of 4 was achieved for Usability,
Performance Efficiency scored 4.886, Portability scored
. 3.718, and Security obtained the lowest score of 3.549.
Thus, it can be concluded that the quality of the Halodoc
application is good but requires development and
improvement in certain characteristics. [15].

In another study, research was conducted using the
ISO/IEC 25010 model as the standard to assess the quality
after the development of a laboratory application to ensure
that the application can be used as intended. The evaluation
included testing of all the main characteristics outlined in
ISO/IEC 25010. Testing of characteristics and sub-
characteristics was conducted using various supporting
tools. From the testing conducted, the results indicated that
the laboratory application has met all eight characteristics
outlined in ISO/IEC 25010, and thus, the laboratory
application is considered to meet the standard.[18].

Another study combined the ISO/IEC 25010 testing
method with the McCall method to evaluate a news portal
website. The ISO/IEC 25010 characteristics tested included
performance efficiency, security, and functional suitability,
while the characteristics tested using the McCall method
were correctness, reliability, and efficiency. The results
showed that the ISO/IEC 25010 method achieved an
average percentage of 89.08% for backend page feasibility
tests and 77.80% for frontend page feasibility tests.
Meanwhile, the McCall method achieved an average
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percentage of 87.59% for backend feasibility tests and
81.90% for frontend page feasibility tests. Both testing
methods indicated that the news portal website meets the
standards of ISO/IEC 25010 and McCall [2]

III. METHODOLOGY

The flow diagram of measuring the quality of the
BETUNAS information system with the ISO/IEC 25010
model is shown in Figure 2.

Research
Object

]

Identification
of problems

+

Determination of
Research Methods

v

Data Collection

v

Implementing measurment
ISO/IEC 25010 in dataset

v

Analysis and
Conclusion

Fig. 2 The research flowchart

A. Research Object

In this study, the case study used for testing with the
ISO/IEC 25010 standard is a website-based scholarship
information system called BETUNAS.

B. Identification of Problems

The next stage is to identify the problems that occur in
the information system. Problem identification is done to
find out what problems occur in the BETUNAS information
system.

C. Determination of Research Methods

The research method adopted for the BETUNAS
Information System is using the ISO/IEC 25010 method
with eight quality product characteristics. The eight main
characteristics used in this study can be seen in Fig. 1. The
research method selection is conducted to determine
whether the applied method is suitable for the BETUNAS
Information System.

D. Data Collection

Research data collection was carried out using three
techniques consisting of observation, interviews, and
questionnaires. Observation is done by directly observing
the Betunas information system. The interview technique
was carried out by interviewing the admin of the BETUNAS
information system. Furthermore, the distribution of
questionnaires was carried out online using G-form to
system users. The questionnaire used is the USE quesionner
with instrument validation using a Likert scale.

E. Implementation

The next stage is the implementation of BETUNAS
information system testing based on ISO/IEC 25010 testing
standards, testing is carried out using eight characteristics.
Overall system testing using ISO/IEC 25010 is carried out
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to see the gaps of failure and errors from the system.This
o stage is carried out to confirm that the system can be used as
—_needed [19]

1) Functional Suitability

Functional suitability testing aims to identify how
well the system can perform specific functions when
used to operate according to user needs. The checklist
method can be used to analyze functional suitability
testing. The Feature Completion Matrix [20] is used to
calculate the test results for the Functional Suitability
characteristic, is found in equation (1).

B (1)
X = Functionality Test Value
I = Number of function that are successful
implemented
P = Number of function designed
A value close to 1 indicates that the feature is

successful. The functional suitability characteristic test
value can be fulfilled if the value is close to 1 (0 <X 1)
[21].
2) Performance Efficiency

GTMetrix is used as a tool for Performance
Efficiency testing, by visiting the official GTMetrix
website at www.gtmetrix.com. GTMetrix can show
PageSpeed Score results, YSlow, and it is capable of
displaying the Response Time value of a system [22].
GTMetrix is used to assess the performance efficiency
of a software or website and provide recommendations
for improvement. Testing is done by entering each page
link of the Betunas Information System website into the
GTMetrix software. According to Jakob Nielsen's
standard if the system has a response time below 10
seconds then the system can be declared to meet the
characteristics [17].
3) Compability

Compatibility analysis aims to test whether
systems, products, or other computer components can
exchange information effectively, enabling them to
perform all necessary functions in sharing devices (both
hardware and software) across various environments
[18]. Testing Compatibility Characteristics in this study
uses the help of PowerMapper Software by visiting the
site www.powermapper.com and entering the link
address of the Betunas information system.
4)  Usability

The usability characteristics indicate how an
information system can provide useful functions for
users based on predefined objectives [23]. The testing is
conducted by distributing questionnaires to 100 users of
the Betunas Information System Web. Subsequently, an
analysis is carried out based on the collected data from
the users. The research questionnaire adopts the USE
Questionnaire method, USE Questionnaire introduced
by Lund (2001), consisting of three main dimensions,
namely usability, satisfaction, and convenience [24].
The questionnaire uses the Likert scale calculation
method, which was developed and popularized by
Rensis Likert in 1932 to measure individual attitudes.
The Likert scale provides values from 1 to 5 for the
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level of responses, where a value of 1 indicates strong
disagreement and a value of 5 for strong agreement
[25]. To calculate the Usability value, equation (2) is
used:

P
U=5)< 100%

(2)
U Usability Value
P = Total Score
o Maximum Score

5)  Reliability

Testing Reliability Characteristics is done using
stress testing with the help of Webserver Stress Tool 8
PAESSLER software. Reliability characteristics testing
is done by creating a system test scenario on the
Webserver Stress Tool 8 PAESSLER software which is
tested for a period of 10 minutes and accessed
simultaneously with 5 users. From the tests carried out,
results and graphs will appear containing information in
the form of click times, errors, and the average value of
the click time of each user on the Betunas Information
System.
6) Security

Security characteristics relate to the extent to which
an information system product can secure its data and
ensure that only authorized individuals have access to it
[26]. In this research, testing the characteristics of
Security uses the help of Sucuri Sitehack tools by
visiting the site https://sitecheck.sucuri.net/ and then
entering the link of the information system that will be
tested, namely the Betunas Information System.
7)  Maintability

Testing the Maintenance Characteristics 1is
conducted to ensure the level of success and accuracy
of the software product. Testing is done using standard
land metrics [17] which include Instrumentation,
Consistency, and Simplicity. The results of the test will
be analyzed and adjusted to the characteristics of
maintainability and maintainability sub-characteristics..
8)  Portability

The Portability Characteristics were tested by
accessing the Betunas Information System website
using various web browsers. The browser used is the
latest browser that is often used today based on
references from the W3counter website in March, 2024.
Fig. 3 shows the graph of Most Popular Browser
Rankings based on W3counter.

Web Browser Market Share View Monthly Trends

Carome

Salan

Intermet Expiorer & Edge

rirefox 33%

Opera

Fig. 3 Most Popular Browser Rankings based on
W3counter (March,2024)
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IV. RESULTS AND DISCUSSION

System Testing Using ISO/IEC 25010
The testing phase with ISO/IEC 25010 on the

BETUNAS information system is the most crucial part to
ensure the system has adequate levels of suitability and
functionality so that the system is considered fit for use [27].

1) Functional Suitability

Testing is done by trying all the features in the
Betunas information system. Then calculate the test
results with the checklist method on the instrument that
the researcher has made. In this study, there were 11
features that were run, from the test it was found that 11
features were successfully run and 0 features failed.
Then calculations were made using equation (1).

2
L1
T

F=1

Based on the testing results, the BETUNAS
information system, according to Functional Suitability,
falls within the good category, as the value of X is close
to or equal to 1.

2)  Performance efficiency

The GTmetrix web tool is used to test the
performance efficiency characteristics. During testing,
metrics such as pageSpeed, YSlow, and response time
are observed. The results of the testing are listed in
Table 1:

TABLE IRESULTS OF TESTING USING GTMETRIX

Tested Pagespeed Yslow Respons

NO ‘Website Page Score Score Time (s)
1 | Home Page 57% 59% 6.8
z | Towmibag 62% 72% 40
3 | Home Page 56% 64% 58
4 | Scholarship Page 51% 65% 5.6
5 | Timeline Page 43% 59% 5.8
6 | Submission Page 50% 65% 6.0
7 | Faq Page 42% 65% 6.1
8 | Account Page 51% 63% 359
9 | Complain Page 49% 65% 59

Average 51% 64% 5.93

Performance efficiency results shows the average
system response time is 5.93 seconds with a score of
(51%) using pageSpeed a score (64%) using Yslow
through the GTmetrix website.Through the GTmetrix
website. Based on the calculation of performance
efficiency, BETUNAS Information System is still in the
good category but development needs to be done so that
the acquisition is maximized.

3) Compatibility

Compability characteristics testing is done using
PowerMapper, testing on different browsers and also on
different devices, both on desktop and mobile computer

eIy WIse)| yIre

devices can be seen that the Betunas system can be used
in various browsers such as Edge, Firefox, Opera,
Chrome and android devices. However, this Betunas
Information system has minor or small problems
regarding the location and performance on some
browsers such as safari and iOs. Because the CSS code
used in the Betunas Information System does not yet
support. Fig. 4 shows the results of Compability testing
using PowerMapper.

Sunmary | bswes | Pages

Emors  Accessdilly | Compatiblity  Sewch  Sundards  Usabilty

Guideline and Line?  Count

Priority 3
Fig. 4 Results Of Compability Testing Using
Powermapper
4)  Usability

Usability testing was carried out using an online
questionnaire filled out by 100 users of the BETUNAS
information system. Table 2 shows the results of
usability testing of the BETUNAS Information System.

TABLE IIRESULTS OF USABILITY TESTING

Questions 5 4 3 2 1
Q1 48 30 15 3 4
Q2 34 36 17 8 5
Q3 28 44 19 7 2
Q4 34 38 17 5
Q5 21 40 21 11 7
Q6 43 35 12 8 2
Q7 34 33 18 8 7
Qs 42 36 17 S 0
Q9 35 38 18 5 4

Q10 32 41 15 9 3
N-ll;mr 351 371 169 70 39
Score 5 4 3 2 1
Tso:zex 1755 1484 507 140 39
Total 3925

To calculate usability used equation (2):
e
U=—x100%
)

- L J—
= Snoo "
I = 78%
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The results show usability of 78% in the good
category.
5)  Reliability

The reliability test uses the webserver stress tools 8
software test tool, which is a tool for conducting load,
stress and performance tests on websites. Testing is
carried out with a constant method, which means that
the number of virtual users when the test is carried out
does not change. The number of users is 5 users and the
test time is 10 minutes. From the test it was found that
when users use simultaneously, each user will
experience an error 1 time. Fig. 5 shows the results of
Reability testing using Webserver Stress Tools.

e [ M5 s Ol b b (ol
| 0 | § 0
100 i W
I oo
{ 11 | om0 m

[ W0

Fig. 5 Webserver Stress Testing Tools
6) Security

Betunas information system has a medium or
moderate security risk, malware on the system is not
found and is declared not blacklisted, so it can be
concluded that the Betunas Information System is
declared in accordance with the standard. Fig. 6 shows
the results of Security testing using Sucuri Sitehack
Tools.

Site Is Outdated

Cur scanner didn't detact any mahware

ﬂ hipsisatukatn sisthabgo !

Site is ot Blacklisted

CMS: Urknown
Powered by P4 8128

1P address: 150321325

Minimal Low Mediam Securiy Risk

Fig. 6 Results Of Security Testing Using Sucuri
Sitehack Tools
7)  Maintainability

Testing is done using standard land metrics which
include Instrumentation, Consistency, and Simplicity.
The results of maintainbility testing on the BETUNAS
Information System are placed in Table 3 :

TABLE III RESULTS OF MAINTAINABILITY TESTING
Result of testing

Testing

There 1s a warning on the
system if an error occurs
along with error identification
Use of one design model

Instrumentation

Consistency throughout the system design
o Ease of management, repair,
Simplicity and system development.
<
5]
-
et e
L oY
<]
w»n
el o
~

eI

8)  Portability

Portability testing is done by running the Betunas
information system in various browsers. The results of
portability testing on the BETUNAS Information
System are placed in Table 4 :

TABLE IV RESULT OF PORTABILITY TESTING

Platform Result Success
Google Success
Chrome
Edge E— Success
; BT
== -~
| 5 Befslsv@’ntuk anak SI.a
Safan ——— e Success
Peasi skwa
Firefox Success
- - -
Beasiswa untuk agak Sia
- - ¥

From the test results Betunas Information System
can be run on all browsers in this study has been tested
to run on Google Chrome, Edge, Safari, and Firefox
which indicates that the characteristics of portability on
betunas information systems are met.

V. CONCLUSION

From the testing conducted on the BETUNAS
information system, the results are as follows, the
Functional Suitability characteristic received a score of 1,
meaning the system is valid. Performance Efficiency, tested
using GTMetrix, achieved a system response time of 5.93
seconds, placing it in the good category as the response time
is less than 10 seconds. Compatibility, tested using
Powermapper, showed that the system can run on various
software such as Edge, Firefox, Safari, Opera, and Chrome,
and can operate on hardware like Android and iOS.
Usability, tested through questionnaires, received a result of
78%, categorizing it as good. Reliability is categorized as
good since system errors are minimal. Security is at a
medium  level, categorizing it as fairly good.
Maintainability, tested on three aspects of the Land metrics,
was successfully met in the BETUNAS system. And
Portability received valid results as the system can run on
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various popular browsers without errors, including Google
o Chrome, Edge, Safari, and Firefox.
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From these results,
BETUNAS information system has a good level of software
quality. However, quality improvements are needed in
certain characteristics to achieve more optimal results.

it can be concluded that the
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