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FOREWORD

Welcome to the 16'[h Volume of ESTEEM Academic Journal for December
2020 issue: an online peer-referred academic journal by Universiti Teknologi
MARA, Cawangan Pulau Pinang, which focusing on innovation in science
and technology that covers areas and disciplines of Engineering, Computer
and Information Sciences, Health and Medical Sciences, Cognitive and
Behavioral Sciences, Applied Sciences and Application in Mathematics and
Statistics.

It is a pleasure to announce that ESTEEM Academic Journal has been successfully indexed in Asean
Citation Index and MyCite, a significant move, which will increase the chance for this journal to be
indexed in SCOPUS. ESTEEM Academic Journal has also been nominated as one of the top 3 of the
best science and technology journals in Universiti Teknologi MARA. Starting year of 2021, the
publication issue will be moved to March and August for every year.

In this 2020, the world has been impacted on the Covid-19 issue that has changed our daily life to a new
normal. Although Covid-19 issue has still affected the world not only on academician and research area,
ESTEEM Academic Journal have received tremendous supports and responses from authors
internationally and locally from various backgrounds in science and technology areas. Nine articles
from the field of innovation in science and technology are successfully published after undergoing
screening and reviewing processes that involved international and local reviewers. It is our aim to ensure
that all the published articles are of the highest quality.

It is an honour to have a form of partnership and assistance from panel of international advisors and
editors for this issue. Thus, I would like to take this opportunity to thank many people who have worked
together for the issue to be released. In particular, my greatest thanks are due to our Rector, Professor
Ts. Dr Salmiah Kasalong and the Deputy Rector of Research, Industry, Community and Alumni
Network, Associate Professor Chem. Dr. Nor Aziyah binti Bakhari for their unfailing support and
advice towards the successful publication of this issue. My deepest gratitude also goes to the editorial
team of ESTEEM Academic Journal December 2020; Dr Syarifah Adilah, Dr Ainorkhilah, Puan
Suzana, Dr Mah Boon Yih, Pn Isma Noornisa, Dr Salina and Dr Vicinisvarri Inderan for their support,
commitment and expertise in making this issue published on time.

My greatest appreciation also goes to the panel of reviewers for their persevering and attentive efforts in
reviewing the articles voluntarily by giving constructive and invaluable comments to ensure the quality
of the articles. Finally, my gratitude goes out to the authors who have submitted articles to ESTEEM
Academic Journal, for their trust in us in publishing their research works. Last but not least, as this year is
ending, may the New Year bring tremendous joy and success for all of us. Happy New Year 2021! Dr.

g

Ir Dr Nor Salwa Damanhuri
Chief Editor
ESTEEM Academic Journal
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PRESIMS: Requirements and Design for Preschool
Management System Using Usability Theory

Nor Hasnul Azirah Abdul Hamid?, Normalina Ibrahim@Mat? and Nurul Najihah Mustopa®
Faculty of Computer and Mathematical Sciences, Universiti Teknologi MARA, Cawangan Terengganu, Kuala
Terengganu Campus,
*corresponding author: 2normalina @uitm.edu.my

ARTICLE HISTORY ABSTRACT

Received Student Information Management System (SIMS) is a computerized system
8 October 2020  for education that can be used to manage student information and data.
PASTI An-Nur is chosen as a case study in developing the system. Thus,
Accepted several problems are identified that PASTI An-Nur faces due to the
1 December 2020 implementation of a manual system in the admission process. The first
problem is the paper-based registration form that is prone to lose, misplaced
Available online and less secure. As for the payment process, arise a problem in term of higher
31 December 2020 error rate when checking and calculating the payments. The biggest downfall
for PASTI An-Nur is the amount of space used to store all the students' files.
These problems bring inefficiency since the world is changing to
computerized, where data management become one of the most significant
issues nowadays. So, the aim of developing the Preschool Management
System (PRESIMS) is for helping the staffs and teachers in managing the
students' information. The Adapter Waterfall model was used in developing
this system. Additionally, usability heuristics was used also as a theory to
guide the development of this system. The system has been tested with the
four (4) users and two (2) experts. The testing method is the ISO/IEC 9126-
4 approach to measure usability metrics, including efficiency, effectiveness,
and satisfaction. Whereas, for the experts, heuristic evaluation is used to
bring six (6) usability principles into implementation for testing. The result
of the testing is very satisfying, which shows 75.5% of efficiency, 83.33% of
effectiveness and three (3) out of four (4) users very satisfied with the system.
The result of heuristic evaluation also shows a successful implementation of
the system. The details of the result are discussed in this paper and expected
to meet the users' specification and it is ready to go live.

Keywords: Preschool Management System; SIMS, MIS; Usability Theory;
Waterfall.

1. INTRODUCTION

Over the decades, technology has become more prominent in most industries, where it has an
overwhelming effect on managing and processing information, especially in education. As the
world becomes more technologically advanced, many universities, secondary schools, primary
schools and preschools in Malaysia are considering to have their own data management system,
especially student information management system (SIMS), that can help them in efficiently
managing all the existing students' information systematically. A student information
management system (SIMS) is a system that allows the institutions to collect, manage and
analyze a student-level data to become more accurate and comprehensive for reporting
requirements and programmatic decisions [1].
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Eventually, PASTI An-Nur, a preschool kindergarten located at Pasir Puteh Kelantan, also has
acknowledged the evolution of technologies. Therefore, PASTI An-Nur is intended to have a
student information management system (SIMS), to replace the existing manual system in
handling all of its students' information. To realize the intention, a system called as preschool
management system (PRESIMS) will be developed to replace the manual system and solve all
the problems facing by PASTI An-Nur when using the manual system. PRESIMS is an online
SIMS system developed to improve the management in PASTI An-Nur, which also helps the
staff and teachers manage the application of students, students' fees payment process, and
students records, performances and events details sharing process. Besides, usability theory is
being used in developing this system to make sure that the developed system is easy to learn
and used. According to [2], usability theory is applied to a system to fully utilize its ability to
function effectively and efficiently, while providing instinctive satisfaction to its users.
Accordingly, by implementing the usability theory into the developed system, it can be one of
the elements that will enhance the system's functionality and help achieve PASTI An-Nur
requirements, needs, and interest.

1.1 Problems & Business Process

As mentioned before, PASTI An-Nur currently is still using a manual process, especially in the
data entry processes of the students’ information. Based on the interview with PASTI An-Nur
owner at the start of the preschool's operation, the manual document filling process is still
bearable and easy to conduct for the staff and teachers. However, as the number of students
keeps increasing, the manual filling process becomes cumbersome. The current manual system
of PASTI An-Nur is depicted in Figure 1 below.

Parents walk in 0 PASTI An Mur 1o
get registration form

- Parents fulfill registration form for
. their child and complete the
document

l

Staff check the registration form

Staff stored the form registration
into the student own file and put at
shelf

: :
L L L L L L LR T T T -
-

Figure 1: Current Business Process of PASTI An-Nur
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Based on the figure above, students' registration process requires parents to submit a paper-
based registration form to the PASTI An-Nur's staff. Moreover,the staff will check whether the
form fulfils all the requirements needed. Inevitably, problems may arise where the registration
details may prone to lost, misplaced, and less secure. As for the payment process, PASTI An-
Nur also uses paper for invoices and a calculator for manual calculation when dealing with the
fee payments. Undoubtedly, this process includes pain point on higher error rate when checking
and calculating the payments. As mentioned by [3], paper-based documentation means that the
organization is placing faith in the people when handling the files. It has been proven that it is
impossible to avoid problems as even the most careful employees do make mistakes.

Additionally, this manual system's biggest downfall is the amount of space that it can take up
to fit all the students' files at the shelf as the staff need to store all the paper-based registration
form and invoices into each of the students' files. This also means that the staff need to go out
all the way when searching for a student file, and thus, very time-consuming. Based on the
staff's interview, they said that it could take minutes to hours when searching the student file
even though those files were already organized based on the students’ names in the alphabetical
order. Another problem arises is that when working with paper documents, it is tough to make
changes when it is needed. Every time the staff want to edit or make changes, they have to make
a copy first, so that they will not destroy the original document and distinguish all the changes
that have been done.

2. LITERATURE REVIEW

A literature review consists of a censorious analysis and comprehensive summary of past
research that depict the critical concepts, research methods, and experimental techniques used
in the research [4]. For this research, this paper literature review will focus more on the usability
of heuristic theory implementation.

2.1 Usability Heuristic Theory Implementation

When developing a system, human-computer interaction (HCI) has become a crucial activity
to evaluate human use in interacting with computing devices. One of the critical evaluation
instruments in the HCI area is usability, which is a technique derived by the Nielson Norman
group [5]. According to [6],usability ensures that interaction products are practical to use, easy
to learn and enjoyable from the user perspective. Another research defined usability as "the
capability of the software product to be understood, attractive to the user and easy to for the
users where they are put under specified conditions” [7]. In general, usability represents the
evaluation of a system's functionality by observing the users' behaviour and reactions to the
system.

[8] mentions that there is ten (10) general principles of usability heuristic theory, which are the
visibility of system status, match between system and the real world, user control and freedom,
consistency and standards, error prevention, recognition rather than call, flexibility and
minimalist, help users recognize, diagnose and recover from errors, and the last one is help
documentation. The original set of this usability heuristic principles was introduced by Jakob
Nielsen and Rolf Molich in 1990 [8]. Table 1 shows the principles of the usability heuristics
theory.
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Table 1: Description of the Usability Heuristics Theory.

No Principles Explanation Expected Deliverable

1 Visibility of System The system shall always keep the The proposed system will be showing
user informed of what happening, the status of the upload documents.
through appropriate feedback within
a reasonable time

2 User Control and The system shall give the user the The proposed system will be shown the
Freedom. control, freedom to navigate and button so that the user easy to control the

perform actions with proper button  system.

3 Match Between The system should speak language, The proposed system will be showing
System and Real phrases and words. The system uses the same as what the user thinks in the
World real-world conventions, logical real world and make the user easy to

order and making information understand
appear

4 Consistency and Users do not have to wonder if the The proposed system will be using the
Standard difference situation, words, and same word, same font, same color and

actions have the same meaning other to make sure the user is not
confused when using the system.

5 Error Prevention Good error messages is a careful The proposed system will be given a
design which in the first place for prompt confirmation message to inform
check and present users with a users if they have entered the correct
confirmation option before information before proceeding to the
committing to action next step.

6 Aesthetic and Dialogues should not contain The proposed system will keep the

Minimalist Design information that is rarely needed. information needed short and will
Every adjunct unit of information in  minimalist design that can user
a dialogue competes with the related  understand.
units of information

7 Help and General information should be easy The proposed system will be provided
Documentation to search, list concrete steps to carry  with extra information that would be

out and focused on user tasks. useful to the user.

8 Help Users Diagnose ~ An error message should be If the filled application is entered
Recognize and manifest in  plain  language, incorrectly, the input filled will be turned
Recover From Error constructively suggest solving and to red.

precisely indicate the problem

9 Flexibility and The system can cater to both The system should provide a navigation

Efficiency Of Use experienced and inexperienced link
users
10  Recognition Rather Minimize the user's memory load by The user does not have to remember

Than Call

making actions, options visible and
objects.

information dialogue from one part to
another

In the proposed system, this usability heuristics theory is implemented. However, only six (6)
principles are applied. According to [9], the context of usability theory heuristic represents
general rules of thumb, however, to attain optimal design, it is suggested to take into
consideration between three (3) to five (5) principles of the theory. Supported by [10]this paper
found that most of the research uses an informal process to develop usability heuristics because
there is no consensus and exact protocol on how they should use these sets of usability
heuristics. Thus, when more principles are used, more problems will be identified in turn as
these sets of usability heuristics are challenging to understand or use [10].
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3. METHODOLOGY

The methodology that is used to develop this system is based on a waterfall model. Winston W.
Royce proposed the first publication on the waterfall model in 1970 [11]. However, this
classical model of software engineering has been heavily criticized by other researchers, which
results in modifying this model into a different and new model [12]. Despite the criticism raised,
the model is still widely used in software engineering, and others also believed that this model
would be around for a more extended period. Hence, the methodology chosen for this PRESIMS
system is an adapted waterfall model because this model is a suitable methodology that can
guide the developers at various stages in the project [13]. This adapted waterfall model consists
of six (6) phases: planning, analysis, design, implementation, testing and documentation. Figure
2 shows the adapted waterfall model that has been applied to this research.

Planning

Analysis

Implementation

( Testing

Figure 2: Adapted Waterfall Model
3.1 Planning

The initial phase on this PRESIMS system development is the planning phase, which in this
phase, this research goals and objectives are determined and details plan for the intended system
development is established. This phase is the most fundamental and critical phase of the
research, which it involved three (3) primary activities that are the identification of the system
for development, feasibility assessment and creation of the project plan [13]. For the
identification of the system for development activity, an interview session is conducted to
identify the possible solution for PASTI An-Nur and collect all the possible data that could be
gained from the owner, staff, and teachers of PASTI An-Nur. For the feasibility assessment,
this research determines whether the proposed system is feasible enough for PASTI An-nur and
thus, come out with project scope and significances. As for creating the project plan, this
research has come out with a project framework and Gantt chart to kick-start the development
of PRESIMS system.
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3.2 Analysis

The second phase of this system development is the analysis phase, where this research
considerss the developed system's functional requirements. In this phase, the current business
process is analyzed, and the flowchart of the current business process was developed with
several problems presented in the form of problem statement metrics. A detailed literature
review from past researchis conducted to gain the detailed information regarding the area of
interest of this research and the theory implemented in the system development. It is also a
phase where a system analysis takes place by analyzing the needs and requirements of the end-
users, which are the staff, teachers of PASTI An-Nur, and the parents to ensure that the
developed system can meet their expectations. All the required details are gathered and placed
into a functional specification and acts as a guideline for developing the system.

3.3 Design

In the design phase of this system development, all of the previous phase's collected
requirements are transformed into design models. These design models include process flow
diagrams, context diagram, data flow diagram (DFD), entity-relationship diagram (ERD), site
map or functional hierarchy diagram (FHD), and also the proposed interface of PRESIMS
system.

3.3.1 Site Map / Functional Hierarchy Diagram (FHD)

A site map or functional hierarchy diagram (FHD) is defined as a visual way to organize the
system's navigation. The site map also describes the system's overall flow or hierarchy and
keeps this system development aligned with the user requirements in mind. Besides, the site
map listsd all of the functions that users can do when they access the PRESIMS system. Figure
3 shows the site map for this PRESIMS system.

Student Information
Management System (SIMS)
for PASTI An - Nur

Login Login
Manage

-
Registration e e

Manage student Manage ¢ fee

= | payment
homework

View
.
Update information
information i

—=| view Events

b

Register
children

1

!

I

(event)

| Manage profile

View
teacher,parent,and
student profile

View
homework

Figure 3: Site Maps of PRESIMS
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3.4 Implementation

This phase signifies the start of the system development process, where all the documents from
the previous phase are transformed into an existing system. There are two (2) primary activities
in this implementation phase: the development of the system interface, and the development of
database and code [13]. For the development of the system interface, the main goal is to develop
the user interface as simple and efficient as possible, while keeping in mind the users'
requirements. Additionally, as mentioned before, the six (6) principles of the usability heuristics
theory are integrated into the user interface. These six (6) principles are user control and
freedom, the match between system, the real world, consistency and standard, error prevention,
help and documentation, and aesthetic and minimalist design. Following this, the development
of the database and code is started to complete the development of PRESIMS system. Table 2
shows the details of the implementation in the system.

Table 2: Implementation of the Usability Heuristics Theory in System

No Principles Explanation Implemented in Design
1. User Control and The ability staff to click all
Yuran
Freedom the StUdent names at the Nama Pelajar Bulan  Tahun (RM) Status

checkbox and send the
notification payment to all
parents or Select Only one Damia izara binti Adam January = 2020 30 Belum Bayar
student and send them the IMuhammad Asyraf bin juson January 2020 30 Belum Bayar

Ammar bin Soleh January = 2020 30 Belum Bayar

nOtIflcatIOI’]. muhammad hakimi binti mustopa ~ January = 2020 30 Belum Bayar
2. Match between The orange button icon
System and Real notification and the dustbin ﬂ
World icon in the proposed system
same in the real world. ﬂ
3. Consistency and Using the same font and size
Standard in the system, for example, BB 008 oS Log ek Perggna
on the homepage. It uses the
same font’ Size’ color and HOME TENTANGPASTI AKIVITI GALERl SUBJEK  PERMOHONAN ONLINE v (s ]

arrangement.

\":.g,Fv

@8 Dashboard

i

@ Permohonan Baru
i85 Pelajar

i Guru <
i Kelas <
[ Yuran

BB Aktiviti
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4, Error Prevention

Pop up the message before
proceeding to the next step
or highlight field for empty
space

localhost says

Anda telah membuat permohonan ke PASTI An - Nur. TERIMA KASIH

NAMA BAPA NO

contoh : Mustopa Bin Ismail col

Please fill out this field.

PEKERJAAN

contoh - Buryh

5. Help and
Documentation

Provide help for parents to
input the correct information
in the field application form
and provide the admission
requirement.

MAKLUMAT PELAJAR

NAMAPELAJAR NO KAD PENGENALAN

JANTINA UMUR

TARIKH LAHIR

01/ mm 0

TEMPAT LAHIR

SYARAT-SYARAT PERMOHONAN
1. Mata Pelajaran adalah mengikut sukatan pelajar yang disediakan oleh PASTI pusat
2. Umur kelayakan memasuki PASTI ialah antara 4 - 6 tahun

3. Masa belajar ialah selama 3 jam 30 minit mualai 8.00 pagi hingga 11.30 pagi (Ahad hingga
khamis pada tiap hari persekolahan)

4. Cuti PASTI adalah mengikut cuti umum persekolahan Negeri Kelantan dan cuti yang
diperuntukan oleh pihak PASTI

5. Yuran bulanan hendaklah dijelaskan selewat-lewatnya hari ke -5 setiap awal bulan

6. Murid - murid hendaklah sentiasa memakai pakaian seragam PASTI sebagaimana yang telah
diperuntukan

HUBUNGI

6. Aesthetic and
Minimalist Design

The form is straightforward
with the necessary
information to key in, and
the design is straightforward
with a white background.

MAKLUMAT PELAJAR

NAMA PELAJAR NO KAD PENGENALAN

JANTINA MIR

TARIKH LAHIR

TEMPAT LAHIR
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3.5 Testing

The testing phase is arguably one of the most essential phases in this system development, and
it is carried out to determine whether the proposed system meets the initial set of the users'
requirements and needs [14]. For this testing phase, user testing and evaluation are carried out
by the system's experts and end-users. As the recent rise of ongoing worldwide COVID
pandemic, this system'’s testing also affected, as this research cannot bring in more users to test
the system. However, [14] state that a few end-users in range of three (3) to five (5) people are
already appropriate to set and test the effectiveness or efficiency of the system and is also
validated through expert opinions. Hence, this evaluation involves two (2) experts and four (4)
end-users testing the PRESIMS system. The evaluation with the experts is based on the heuristic
evaluation, whereas the end-users' evaluation is based on usability testing. This paper chooses
different types of evaluations for the testing because due to [15], usability testing is performed
by non-professional users with limited experience, which they need to perform and complete
specific tasks within the given times. In contrast, heuristic evaluation is more to the
professionals with experience testing process with the list of what they need to look for and
finds the potential problems [5].

3.5.1 Heuristic Evaluation

To ensure that the PRESIMS system meets the requirements, two (2) experts are involved in
the heuristic evaluation to gather their conformity on the six (6) principles usability heuristic
theory integrated into the system. This evaluation is carried out based on the open-ended
questionnaires with additional status whether they disagree, not sure or agree with the
implementation of the usability principles. The experts are free to provide any comments,
suggestions and their views about the system. Table 3 below show these experts' qualification
and experience.

Table 3: Experts Qualification and Experience

Expert Level of Education Experience
Expert 1 PhD More than five (5) years as a system supervisor
Expert 2 Master More than five (5) years in system development

3.5.2 Usability Testing

In contrast with the heuristic evaluation carried by experts, this usability testing is performed
by the end-users, who are the owner of PASTI An-Nur, two (2) of the staffs and one (1) of the
teacher. This usability testing uses three (3) metrics: efficiency, effectiveness, and satisfaction.
Efficiency is measured based on the average time the user is taken to complete each of the task
given. In contrast, the effectiveness is the success rate or the users' completion rate that also
refers to the percentage of the users, who correctly achieve and complete each of the tasks [15].
The satisfaction metric is measured using the closed-ended questionnaires that consist of ten
(10) questions with a given Likert scale (from 5-strongly agree to 1-strongly disagree). To
determine this metric, System Usability Scale (SUS) is also used to determine the result, as it
is a reliable and robust evaluation used by most of the research [16]. Table 4 below show
PRESIMS system tasks categorization for this usability testing.
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Table 4: PRESIMS system tasks categorization

Users Components Tasks
Login
Manage registration

Staff Manage student fees Task 1

Update event information

View teachers, parents and students' information
Login

Manage students' attendance

Teacher Manage students' homework Task 2
View events information
Login
Registration for children

Parent Make fees payment online Task 3

Manage profiles
View children's homework
View events information

3.6 Documentation

Documentation is the last phase of this research, where all of the data and information gathered
is recorded and documented in a report format. The purpose of documentation is to help keep
track of all aspects of the development of the system and any changes that have been made into
the system and improve the quality of the developed system [11]. Furthermore, it is also crucial
and essential to record all the details information in each phase of the development for referral
later when any changes are meant to be made or any major rework that needs to be done.

4. RESULT AND DISCUSSION

This section focused on the result and discussion of the PRESIMS system, which is related to
the usability testing and heuristic evaluation that have been carried out in the testing phase.

4.1 Usability Testing Using Metrics

The system was tested using three (3) usability metrics: efficiency, effectiveness and
satisfaction. Each of the results of the calculation for each of the metrics is discussed below.

4.1.1 Efficiency

Efficiency is measured in terms of task time. The task time means time taken for the user to
complete the task. The efficiency can be calculated using two (2) ways: time-based efficiency
and overall relative efficiency (17). To calculate this system's efficiency, the formulae of overall
relative efficiency are used which is shown in Figure 4.
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Overall Relative Ef ficiency = ——  x 100%

N = The total number of tasks (goals)

R = The number of users

nij = The result of task 1 by user j; if the user completes the task,
then
Nij =1, if not, then Nij =0

Tij = The time spent by user j to complete task i. If the task is not

completed, then time is measured until the moment the user
quits the tasks.

Figure 4: Formulae for Overall Relative Efficiency [17]

Taking the above equation into implementation, four (4) users have tested and performed the
same tasks in this system. Each of the users' result is tabulated in Table 5 below.

Table 5: Result of the Completion Time for All Users

User Task 1 Task 2 Task 3

User 1 Completed (10 sec) Completed (5sec) Completed (8 sec)
User 2 Completed (15 sec) Completed (6 sec) Completed (11 sec)
User 3 Uncompleted (18 sec) Completed (8 sec) Completed (15 sec)
User 4 Completed (13 sec) Completed (12 sec) Uncompleted (24 sec)

Therefore, based on the result of each of the users, the calculation is made by placing the values
into the equation as follow:

Task 1 =((1x10) + (1 x 15) + (0 x 18) + (1x13)) =38
Task 2 =((1 x5) + (1 x6) + (1 x8)+ (1x12)) =31
Task 3=((1x8) + (1 x11) + (1 x 15) + (0x24)) =58
Overall timetaken = 10+15+18+13+5+6+8+12+8+ 11+ 15+ 24 =169
Overall Relative Efficiency =38 + 31 + 58 x 100%
169
=75.15%

From the above calculation, it can be seen that the efficiency of this PRESIMS system is
approximately 75.15%. Based on [5], most often, research falls within the average of 70% of
the efficiency, which means that it is already considered good enough for the system testing
that at least 70% of efficiency is on their first attempt. Based on the result. It shows that the
PRESIMS system is efficient and can supports user in achieving the tasks and goals in minimal
time, without having to think harder and put more efforts when using the system.
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4.1.2 Effectiveness

Effectiveness can be calculated by measuring the completion rate. The number of tasks
completed successfully determines the completion rate, and the total number of tasks
undertaken by the user [17]. The formulae for this effectiveness metric is shown in Figure 5.

Number of tasks completed successfully

Effectiveness = x 100%

Total number of tasks undertaken

Figure 5: Formulae for Effectiveness [17]

Using the above equation and information from Table 5, the overall user effectiveness is
calculated as follows:

Task 1 = 3 users completed, 1 uncompleted Effectiveness=(3+4 +3) x 100%
Task 2 = 4 users completed (4 +3)

Task 3 = 3 users completed, 1 uncompleted
=83.33%

From the above calculation, it can be seen that the effectiveness of this PRESIMS system is
approximately 83.33%. Based on [17], the rage of effectiveness between 80% to 100% is
considered an exemplary usability implementation of the system, as the success rate (or
completion rate) is higher enough. Therefore, this paper can imply that the PRESIMS system
effectively allows users to achieve their goals and carry out their tasks.

4.1.3 Satisfaction

For the users' satisfaction level, this paper uses the system usability scale (SUS) method, which
provides a reliable tool for measuring user satisfaction. [17] SUS is an easy tool to scale and
administer user satisfaction and is suitable for small sample sizes with reliable results. To
calculate the satisfaction level, the scale in the questioners is converted into numbers for each
of the ten (10) questions and put into the formulae from [17] as below:

Strongly disagree = 1 points o

Disagree = 2 points SUS Score=(X+Y)x 2.5
Neutral = 3 points

Agree = 4 points
Strongly agree = 5 points

X = Sum of the points for all odd-numbered questions - 5
Y =25 - Sum of the points for all even-numbered questions

Using the above equation, the SUS score for each of the user is calculated as follows:

User1l:(18+19)x25=925 User3:(14+17)x25=775
User2:(15+17)x2.5=80 User4:(11+13)x2.5=60
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Based on the result, it can be concluded User 1, User 2 and User 3 places this system in an
acceptable acceptability score margin. In contrast, User 4 put this system in the marginal
category of the acceptability score. Hence, this research can conclude that User 1 think that this
system is a best imaginable system that can satisfy users' requirements and needs, while User 2
and User 3 think that this system falls into a sound system that can satisfy users but need to
rethink of the better improvement. Lastly, User 3 thinks that this system is still acceptable and
can be implemented even though some existing pain points need to be catered.

4.1 Heuristic Evaluation

This section presents the result obtained from the heuristic evaluation that is carried out for the
experts. Table 6 below shows the result of this heuristic evaluation.

Table 6: Result of the Heuristic Evaluation for All Experts

No Usability Principles Expert 1 Expert 2
1. User Control and Freedom Agree Agree
2. Match between System and Real World ~ Agree Disagree
3. Consistency and Standard Disagree Agree
4. Error Prevention Agree Not sure
5. Help and Documentation Agree Agree
6. Aesthetic and Minimalist Design Agree Agree

Based on the table above, all of the experts agree that this system is fully utilized the usability
principles of user control and freedom, help and documentation, and aesthetic and minimalist
design. However, for the match between system and the real world, Expert 2 disagrees, as she
said that some icon of the buttons that are being used are not suitable for its function and thus,
make it difficult for the user to understand the functionality of the button. In terms of
consistency and standard, Expert 1 disagreed as she said that some text fields were not
consistent in terms of height and width, and the placement of the buttons on the system was not
consistent. Expert 2, on the other hand, said that for the error prevention, she is not sure whether
to agree or disagree because some of the message boxes stated "localhost” which it should be
stating the title of the message instead of the word "localhost”. Overall, both experts said that
the implementation of the usability principles is successful but need to improve before running
in the real environment.

5. CONCLUSION

In conclusion, as for the usability testing result, it shows that in terms of efficiency, this system
has a percentage of 75.15%, which means it is efficient enough for the user. This system has a
percentage of 83.33% for the effectiveness, which placed this system in the right category of
effectiveness. For satisfaction, three (3) out of four (4) users are fully satisfied with the systems.
Besides, both experts agreed that this system implemented all of the proposed usability
principles for the heuristic evaluation. However, some adjustment needs to be carried out later.
There are some limitations when developing this system and the major limitation is this system
cannot capture the parent with more than one child who wants to register into the system. Hence,
this system is recommended to provide a single login and registration for more than one child
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for the parent. Hopefully, with the result obtained in this research, this system is expected to
give enormous advantages to the PASTI An-Nur and provide guidance for future work.
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