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Abstract: In the current digital era, almost all health care sectors require fast, precise, detailed,
and valid services. The results of observations show that during lectures, students still have dif-
ficulty understanding the flow of input, process, and output of a good application, and do not
know and have an idea about Application Software in Health Care Facilities that are already
running in health facilities because some students do Field Work Practices. placed in health care
facilities institutions still use manual systems with paper and recording in ledgers, during the
current pandemic. In this study, an electronic medical record information system was designed
and built as a student learning application regarding health service applications, system accura-
cy test using ISO 9126, where ISO 9126 looks at Functionability, Reliability, usability, efficien-
¢y, maintainability, and portability of a good system and provides recommendations if there are
findings that the system does not meet the needs. The results of this study obtained the value of
the Information System that was built only 75,92593 % which is the result of quality meas-
urement so that this application does not fall into the category of the 1SO 9126 standard because
there are Portability Characteristics, namely Adaptability and Installability elements are not met,
for these finding recommendations for improvements are given so that the system can run per-
fectly. according to the need for use.
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Abstrak: Pada era digital sekarang, hampir semua sektor pelayanan kesehatan membutuhkan
pelayanan yang cepat, tepat, detail, dan valid. Hasil observasi menunjukkan bahwa selama
perkuliahan mahasiswa masih kesulitan memahami alur input, proses, dan output dari suatu
aplikasi yang baik, serta belum mengetahui dan mempunyai gambaran tentang Software
Aplikasi di Fasilitas Pelayanan Kesehatan yang sudah berjalan di fasilitas kesehatan
dikarenakan beberapa mahasiswa yang melakukan Praktek Kerja Lapangan ditempatkan di
institusi fasilitas pelayanan kesehatan masih menggunakan sistem manual dengan kertas dan
pencatatan di buku. Pada penelitian ini dirancang dan dibangun sebuah sistem informasi rekam
medis elektronik sebagai aplikasi pembelajaran mahasiswa mengenai aplikasi pelayanan
kesehatan, uji akurasi sistem menggunakan ISO 9126, dimana ISO 9126 menilik
Functionability, Reliability, usability, efesiency, maintainability dan portability sistem yang
baik serta memberi rekomendasi apabila ada temuan sistem yang belum sesuai kebutuhan. Hasil
dari penelitian ini diperoleh nilai Sistem Informasi yang dibangun hanya 75,92593 % yang
merupakan hasil pengukuran kualitas sehingga aplikasi ini tidak masuk kategori standar 1SO
9126 karena ada Karakteristik Portability yaitu unsur Adaptability, dan Installability tidak
terpenuhi, untuk temuan ini diberikan rekomendasi perbaikan agar sistem dapat berjalan
sempurna sesuai kebutuhan penggunaannya.

Kata kunci: Covid-19, Media Pembelajaran, Rekam Medis Elektronik, ISO 9126
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INTRODUCTION

Covid-19 is a new type of disease
that has never been identified by humans,
on January 30, 2020, WHO has designat-
ed Covid-19 as Global virus [1]. The de-
cline in the quality of learning for stu-
dents due to changes in learning media
from offline to online is a multidimen-
sional problem faced due to Covid-19[2],
there is no other choice if the learning
system is replaced with online learning
so that the learning process continues to
be carried out during the Covid-19 emer-
gency[3], this changes the pattern of
learning that requires educators and edu-
cation developers to provide teaching and
learning materials for students directly
through remote digital tools[4]. Online
learning is a distance education system in
which there are educators' activities that
are carried out separately from
students[5]. Online learning is organized
through the internet and websites[6][7]. It
is evident from several studies that ex-
plain that online learning has been widely
carried out in the context of universities
[8][9]online learning provides benefits in
helping provide access to learning for
everyone, thereby eliminating physical
barriers as a learning factor in scope clas-
ses[10], even seen as something that is
effective to be applied, especially in
higher education[11]. Online learning
allows students to have the flexibility of
learning time so they can study anytime
and anywhere. The success of a model or
learning media depends on the character-
istics of students. Based on the article
from Nakayama[12] that all literature
shows that not all students will succeed
in online learning, this is due to differ-
ences in learning environment factors and
student characteristics. Motivation can
influence what is learned, how it is
learned, and when to choose to learn.

One of the successes in learning is related
to student motivation. Motivation pro-
vides the impetus for the desired directed
action in the direction both physically
and mentally, so that activity becomes a
very important part[9]. One of the ser-
vices in health care facilities that can be
integrated with information technology is
Electronic Medical Record (RME).
Health care facilities implement RME as
an effort to improve service quality, in-
crease patient satisfaction, increase doc-
umentation accuracy, reduce clinical er-
rors, and accelerate patient data
access[13]. The RME application is an
alternative to encourage students' enthu-
siasm for understanding medical records.
Utilization of RME learning media appli-
cations in the learning process will shift
boring learning into fun learning. Stu-
dents' interest in learning media will also
increase student learning motivation, en-
abling students to explore data and in-

formation more broadly and
practically[14].
From the results of software

quality measurements carried out using
the 1ISO 9126-1 standard through the per-
centage of feasibility and practical tests,
it can be concluded that the event man-
agement information system software has
met the 1SO 9126-1 standard with an av-
erage criterion of "good". With each per-
centage result as follows: (1) the aspect
of functionality is 89% (good) with the
level of system vulnerability classified in
the Low category so that the level of sys-
tem security can be declared good, (2) the
aspect of reliability is 85% (good) with
an average percentage WAPT 9.3 practi-
cal test average is 96.25% (very good),
(3) usability aspect is 86% (good), (4)
efficiency aspect is 82% (good) with an
average percentage of YSlow practical
test of 85.67% (good), (5) maintenance
aspect of 83% (good), (6) portability as-
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pect of 91% with an average percentage
of practical test using a web browser of
100% (very good)[15].

To provide an easy and fast in-
formation and communication platform
and support organizational innovation to
thrive in today's competitive era of glob-
alization, information system (IS) in-
vestment in information technology (IT)
IS very much needed by organizations.
Investment in an organization provides
strategic opportunities in improving the
organization's business processes. This
business process is ultimately used as
capital that will generate a flow of new
IT projects in a fast time [15]. Therefore,
the world of commercial information
technology today is very aggressively
offering IT investment products in an or-
ganization. IT investment also has an im-
portant role in helping organizations to
successfully implement information sys-
tems in the form of effective and efficient
IT governance. IT governance is ex-
pected to be able to monitor the perfor-
mance of the stakeholders of an organiza-
tion effectively following the goals of the
organization itself. When implementing
IT in the organization, there is still the IT
Productivity Paradox, namely IT does not
provide benefits to the organization. In
addition, the conclusion of the Nobel lau-
reate in Economics-Robert Solow (1987)
who wrote "IT is everywhere, except in
productivity statistics” is the result of re-
search on the Productivity Paradox which
was popular at that time. This picture
casts doubt on the benefits derived from
such a large IT investment and IT Dbe-
comes a constraint. For this reason, to
avoid the IT Productivity Paradox, organ-
izations must measure success in imple-
menting IS, so that organizations know
how successful they are in implementing
existing 1S and know at what level the
company is testing the system used by

several methods, one of which is 1SO
9126 which has been identified by [16] in
WebQEM includes functionality, effi-
ciency, reliability, and usability. 1SO
9126 was chosen because it is an interna-
tional quality standard that has been test-
ed for validity and reliability.

In this case study, we will discuss
measuring the success of an electronic
medical record information system built
as a media for student literacy in online
learning based on the ISO 9126 standard.

METHOD

The research method that the au-
thor uses is to develop a medical record
information system program using the
waterfall model development method and
test the accuracy of the system formed
based on the 1SO 9126 reference. For
more details, the research flow is shown
in Image 1:

System application using
watersl meh

method
» Frgam e
Nzl s
Literature study ‘ Spemoesin wilhg

sy Seamdayiss ,
i RSN T -heztn ol Testng 130 9126
mmmmmmmmmm

Image 1. Flow Of the Research Frame-
work
Based on Figure 1, the flow of re-
search carried out is:

1. This stage is the initial stage in the re-
study where the background of the
problem can help in determining the
goals and objectives to be achieved
from the research conducted. This re-
search starts from the literature study
after finding the problems obtained to
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strengthen the research based on de-
termining the background of the prob-
lem;

2. This stage is a data collection stage
which is divided into primary data col-
lection and secondary data collection
after obtaining several references as
literature studies, then collecting data
for application in research.

3. From the data collected, the next step
is to design/develop a medical record
information system using the waterfall
method.

4. Program implementation is the stage of
delivering the results of program de-
velopment for testing.

5. Testing is the last step of this flow, this
test/test uses 1SO 9126 which is car-
ried out by experts, the experts in
question are the users themselves con-
sisting of students, lecturers, and
health workers.

The quality factor according to

ISO 9126 includes six characteristics

quality [17]:

1. Functionality. Software capabilities for
provide functions according to user
requirements, when used in certain
conditions.

2. Reliability. Software capabilities for
maintain a certain level of perfor-
mance, when used under conditions
certain.

3. Usability. The ability of the software
to understand, learned, used, and of in-
terest to users, when used in certain
conditions.

4. Efficiency. The ability of the software
to provide appropriate performance
and relative to the amount of resources
used at the time of the situation.

5. Maintainability. Software capabilities
for modified. Modification includes
correction, improvement or adaptation
to environmental changes, require-

ments, and functional specifications.

6. Portability. Ability of the software to
be transferred from one environment
to another.

\

O
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/ Portabil ity N
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Image 2. Measurement Aspects of the
Life Cycle of ISO/IEC 9126

Based on the image 2, the Meas-
urement Aspects of the Life Cycle of
ISO/IEC 9126, this research will produce
output in the form of a list of sub-
characteristics according to each charac-
teristic of ISO/IEC 9126 to help evaluate
gaps and design based on ISO/IEC 9126,
as shown in the following table [18]:

Table 1. 1SO 9126-Functionality

Sub-Characteristics Parameter

Suitability 1. Data Input Func-
tion
2. Data Processing
Function
3. Data Output Func-
tion

Accuracy 1. Data processing
accuracy
2. Accuracy in dis-
playing data

Security Data save security

Interoperability The ability of software
components to interact
with components or

other systems.

The software that has
been created must be
comply with laws and
regulations
applicable

Compliance
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Table 2. 1SO 9126-Reliability

Sub-Characteristics Parameter
Maturity Maturity model
Fault tolerance Error in use
Recoverability Data repair

Table 3. 1SO 9126-Usability

Sub-Characteristics Parameter

Understandibility The features in this soft-
ware are easy
user understandable

Learnability How to install and con-
figure

Operability Operation: Open Help
Exit

Attractiveness User interface forms dis-
play

Table 4. 1SO 9126-Efficiency

Sub-Characteristics Parameter

Time behavior The length of the ac-
cess/loading process

Resource behavior Memory and data storage

used is not large capacity

RESULT AND DISCUSSION

This study uses an experimental
method, with the following stages: re-
search design, analytical techniques. This
study will assess the quality of the RME
Information System application using the
ISO 9126 standard.

This Software Assessment Re-
search Methodology Using ISO 9126 can
be seen in the image 3.

| Software Assessment
- Using IS0 9126

Medical Record Information
System Software

Rating result

Determination of Software
Test Case

Determination of Device
Quality Assessment
Characteristics Model

Determining Measurement
Parameters

Table 5. 1SO 9126-Maintainability

Sub-Characteristics Parameter

Analyzability Analyze the cause if
something goes wrong

Changeability Upgrade feature changes

to the next version

Stability Stability ability.
Testability Verification

capability

Table 6. 1SO 9126-Portability

Sub-Characteristics  Parameter

Adaptability Opportunity to adapt to a
different system
different

Instalability Software capability to be
installed

in different environments

Coexistence The ability of software to
coexist with other software
in one environment by

sharing resources

Replaceability The ability of the software
to be used in place of other

software

Scoring system

N\

Rating result

Image 3. Software Assessment Stages
Using ISO 9126

The implementation of the elec-
tronic medical record system that has
been built is illustrated in the context di-
agram in image 4, the context diagram is
a diagram that describes the outline of the
information system with the entities in-
volved in the system. Context diagrams
also describe incoming and outgoing data
flows.
v DoctorDs 0

+  Admin Data
+  Drug Ofiicer D2

A . Drug Offi
. Medical Record . -rLg -
¢ Dng Datx

Information System

+  Inspzdtion Report

+  Patient Data Report

¢ Dng Data Report

¢ Redipe Data Report

¢ Payment Dais Report

¢ hooming Drug Data
Repot

*  Incoming Megcine

+  Bxaminafion
¢ Medcal prscipon
v Reks

Image 4. Diagram Context
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The implementation of the Medical Rec-
ord Management Information System is
shown in Images 5, 6, 7, 8, 9 and 10:

Rekam Medis ¥

Halaman Login Admin

Masuk sebagai Petugas Obat!

Image 5. Page Login

REKAMMEDIS =

Halaman Beranda Admin
Selamat Datang admin

16

L[ P

Image 6. Page Dashboard

REKAM MEDIS

& Dashboard

£ Master Data

S Pembayaran

£ Master Laporan

Image 7. Menu Master Data Page Admin

© 06

REKAM MEDIS

& Dashboard

=2

Master Data

$ Pembayaran

£f] Master Laporan

Image 8. Menu Report Page Admin

Halaman Beranda Dokter
Selamat Datang dokter

16 13
D Pasen) Rekam Meds (fM)
il Dta Pasien © Moz e ©

Image 9. Page Doctor

Halaman Beranda Pefugas Obat
Selamat Datang Nadia Rohadatul Afsyi

16 13
Tdla Pastn) Rekam Meds [B)
L8 Dz Pasin Noe

Image 10. Page Drug Officer

Based on the results of the system
that was built, the success of the electron-
ic medical record information system was
measured. The measurement of the suc-
cess of the medical record information
system is based on findings during re-
search in the field. To make it easier to
measure the success of an electronic in-
formation system, first, measure the ca-
pability level of the system from the
backend perspective and then measure
the capability level from the frontend
perspective. From this analysis, the over-
all success rate of the information system
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Table 7. Characteristics of Software Quality Assessment

Characteristics Evaluation Parameter Question Answer
1. Data Input Function Are the functions of the  1=Very Appropriate;
2. Data Processing  features that have been  2=Appropriate; 3=Not
Suitability Function made in accordance with  Appropriate; 4=Not
3. Data Output Function need for medical ~ Appropriate
records?
1. Data processing Is the data input, 1=Very Accurate;
A accuracy process, and output 2=Accurate 3=Poor; 4=Poor
ccurateness

Functionality

2. Accuracy in displaying
data

accurate or integrated?

Interoperability

The ability of software
components to interact with
other components or systems

How the application
capabilities if it interacts
with the components or
any other system?

1=Very Good; 2=Good;
3=Medium; 4=Poor

The software that has been Has the application 1=Highly satisfied;
created must comply with  program created  2=Satisfied Less;

Compliance applicable laws and complied with  the 3=Satisfied; 4=Not satisfied

regulations applicable laws and
regulations?
Data save security How is the security of 1=Very safe; 2=Safe; 3=Not

Security the data that has been safe; 4=No safe
processed?

Maturity Maturity model Does the application that  1=Highly satisfied;
has been made refer to  2=Satisfied; 3=Less Fulfil;
existing maturity  4=Does not meet
models?

Reliability Fault tolerance Error in use How is the ability of the 1=Very Able; 2=Able;
application to resolve 3=Poor Capable; 4=Unable
errors?

Recoverability Data repair How to repair the system  1=Very good; 2=good;
if an error occurs? 3=Poor good; 4=Bad

Understandabilit ~ The features in this software Is the Application made 1=Understood;

y are easy for wusers to useunderstandable? 2=understood; 3=Badly

understand, understood; 4=Difficult
understood

Learnability how to install, how to Are the menus easy to 1=Very easy; 2=Easy;

Usability configure learn? 3=Not easy to understand,;

4.=Difficult

Operability Operation : Open Help Exit How does the 1=Very easy; 2=Easy;
application operate? 3=Not easy to understand;

4=Difficult

Attractiveness User interface Forms look How's the user interface? ~ 1=Excellent; 2=Good;
How do the forms look?  3=Medium; 4=Bad

Time behavior Transaction processing time How long is the 1=Very fast; 2=Quick;
transaction  processing  3=Slightly Old; 4=0ld

Efficiency time?

Resource Memory and data storage How are the application 1=Very small; 2=Small;

behavior used is not large in capacity resources used? 3=Large; 4.=Very big

Analysability Cause Analysis if something Is the application made 1=Very good; 2=Able;

goes wrong? capable of analyzing the  3=Poor; 4.=No capable
cause of the error?

Changeability Upgrade feature changes to  How is the capability of 1=Very good; 2=Able;

the next version the application made, if 3=Poor; 4=No Capable
Maintainability there are changes?

Stability Stability ability What is the ability of 1=Very good; 2=Able;
that  application to 3=Poor Able; 4.=No
remain stable, in case of  Capable
changes?

Testability Verification Ability What is the ability of the  1=Very Capable; 2=Able;
verification results? 3=Poor; 4=No Capable

Adaptability Opportunity to adapt to How is the ability to 1=Very Capable; 2=Able;

different systems adapt in different  3=Poor Capable; 4= Unable

Portability environments?

Installability Ease and speed when How fast is the install 1=Very  fast; 2=Fast;

installed time? 3=Slightly Old 4=0Id
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Table 8. Software Quality Measurement Assessment System

Characteristics Module Set Assessmgnt Weight
Presentation
Suitability 20% 1,2,3,4
Accuracy 20% 1,2,3,4
. . Interoperability 20% 1,2,3,4
Functionality Obedience 20% 1,2,3,4
Security 20% 1,2,3,4
Total 100%
Maturity 35% 1,2,3,4
Reliability Fault tolere_m_ce 30% 1,2,3,4
Recoverability 35% 1,234
Total 100%
Understandability 25% 1,2,3,4
Learnability 25% 1,2,3,4
Usability Operability 25% 1,2,3,4
Attractiveness 25% 1,2,3,4
Total 100%
Time behavior 50% 1,2,3,4
Efficiency Resource behavior 50% 1,234
Total 100% 1,2,3,4
Analysability 25% 1,2,3,4
Changeability 25% 1,2,3,4
Maintainability Stability 25% 1,2,3,4
Testability 25% 1,2,3,4
Total 100%
Adaptability 50% 1,2,3,4
Portability Installability 50% 1,2,3,4
Total 100%

In table 7, for the assessment cri-
teria, if there are many answer choices,
the score is 1 or 2, then the assessment of
software quality according to the I1SO
9126 standard, if there are many answer
choices, the score is 3 or 4, then it is not
appropriate. Furthermore, the Assessment
system in measuring the quality of the
software used is shown in table 2.

Tables 1 and 2 are reference tables in as-
sessing software measurements based on
the ISO 9126 standard, the dataset of
measurement results for the I1ISO 9126
standard software based on the distribu-
tion of forms 1 to 9 from experts (stu-
dents, lecturers, health workers) is shown
in table 9:
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Table 9. Dataset of ISO 9126 standard software measurement results from 58 respond-

ents
No Form  Measurement Results ISO Standard
9126

1. 1 1 2 In accordance

2. 1 2 2 In accordance

3. 1 3 1,75 In accordance

4, 1 4 2,5 It is not in accordance with
5. 1 5 2 In accordance

6. 1 6 1 In accordance

7. 2 1 1,8 In accordance

8. 2 2 2 In accordance

9. 2 3 1,75 In accordance

10. 2 4 2,5 It is not in accordance with
11. 2 5 2 In accordance

12. 2 6 3 It is not in accordance with
13. 3 1 2 In accordance

14. 3 2 2 In accordance

15. 3 3 1,75 In accordance

16. 3 4 2,5 It is not in accordance with
17. 3 5 2 In accordance

18. 3 6 2 In accordance

19. 4 1 2 In accordance

20. 4 2 2 In accordance

21. 4 3 1,75 In accordance

22. 4 4 2 In accordance

23. 4 5 2 In accordance

24. 4 6 3 It is not in accordance with

CONCLUSION

From the results of the accuracy
measurement using 1SO 9126 which was
carried out from the initial stage to the
measurement process, it was found that:
Measurement of software quality stand-
ard 1SO 9126 has a level of conformity
with ISO 9126 standard of 75.93%; With
these tools for software measurement, it
can help those who want to know the
quality of the software being developed
or to get accurate measurement results,
can take measurements repeatedly at each
stage with a view to preventing it from
being implemented in a company effec-

tively; To validate the quality of the
RME Information system using the 1SO
9126 standard, it can be tested with 6
(six) characteristics, namely functionabil-
ity, reliability, usability, efficiency, main-
tainability and portability; 1SO 9126
Standard Software Quality Measurement,
can be used as a measurement reference
for software applications for data errors
due to human error.
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