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Abstract

SMAN 3 Bengkalis Library is a school library with a collection of reading books and lessons located in
Bengkalis Regency, Riau Province. Currently, the system that operates in the SMAN 3 Bengkalis library
is still conventional and is prone to physical damage. In addition, with current technological advances, the
registration system for students as members is also still written using paper cards, plus the difficulties of
library staff in procuring and managing library books. Based on these problems, a web-based library
information system development is proposed, expected to solve the problems that occur. With
prospective system users who are pretty laymen, a particular way is needed to develop the system,
especially when carrying out user needs and system design. With this need, a prototyping method is
used, which does function to accommodate these needs. Each phase of this method is carried out
carefully to produce a product that meets expectations. In this study, an evaluation of the development
process was carried out. The evaluation is carried out in several ways, such as UAT and Usability
Testing with ISO 9126 and 9241-111. Based on the results of the evaluation, it was found that with the
application of this method can produce a library information system product that is good and runs
according to functionality and is to the expectations of users in solving the problems they face.
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INTRODUCTION to data collection are still in the form of

Information technology is growing more
rapidly, having a significant impact on the
progress of an organization or agency because
by applying information technology, access to
information becomes easy and fast, so the
application of information technology becomes
an absolute thing to be applied because it
increases performance excellence and becomes
effectiveness and efficiency [1]. Of course, it will
work, including educational institutions that have
started to implement information technology in
library development because the library is the
heart of education that provides various sources
of knowledge and information to improve the
quality of education [2].

SMA Negeri 3 Bengkalis is one of the
public high schools domiciled in Bengkalis
Regency, Riau Province, Indonesia [3]. The
Library of SMA Negeri 3 Bengkalis has a
collection of readings and lessons according to
learning standards according to high school
learning standards. However, the ongoing
process at the SMA Negeri 3 Bengkalis Library
is still done manually, like all processes related

bookkeeping, so the data search process takes
a long time. Students who want to borrow books
must be registered as members who are still
made in the paper cards so that they are
vulnerable to damage and loss of member
cards, coupled with the pandemic situation so
that access to library visits becomes challenging
to borrow books to get materials and the ratio of
books to be borrowed is not sufficient.

It is hoped that developing a library
information system can help the library manage
book collection, borrowing, returning,
membership, and creating member accounts
and reports quickly and easily. Meanwhile,
members make it easier to search for books and
read and access uploaded electronic books.

Based on these problems, the solution to
solving the problem is developing a website-
based Library Information System that makes it
easier for users to access information flexibly.
The Library Information System will be
developed using the Codeigniter framework to
make it easier for developers to develop
dynamic websites quickly and efficiently [4].
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Moreover, to support the system development,
the methodology used is the prototyping method
because it is considered appropriate because it
helps collect user requirements so that users
can interact directly in making system designs,
so that system development becomes easy and
can quick because it is developed based on
user input and requirements [5].

With the hope that the development of a
library information system can assist the library
in managing book collection, borrowing,
returning members, creating member accounts,
and helping generate reports quickly and easily.
Meanwhile, members can make it easier to
search for books and read and access
electronic books uploaded through the website
online.

Based on various researchers stated
that the development using the prototyping
method was one of the appropriate methods for
the case in this study, as stated by Sahfitri [6],
which develops a prototype e-catalog designs
and mobile-based library book lending so that it
can provide easy search and borrowing of
books that are difficult to borrow because of the
small amount. In addition, Arrafiq [7] also
developed the Dashboard for Cooperation,
Business, and Marketing at Caltex Riau
Polytechnic using the Prototype Method. The
system developed using this method can work
and run well according to existing needs.

Based on these various references, it
strengthens that the development carried out in
this study can utilize the prototyping method to
produce a good library information system for
SMAN 3 Bengkalis, where using the prototype
development methodology is considered
suitable because it helps collect user
requirements so that users can interact directly
in making designs system, then system
development is easy and can be completed
quickly because it is developed according to the
needs along with input from the user so that it
can develop product design into a final product
that can meet user requests.

RESEARCH METHODOLOGY

In this study, the library information
system developed will utilize the work stages
recommended by the prototyping method. In
addition, Testing and evaluation are carried out
with the Functional and User Acceptance Test
(UAT) to find out how user acceptance of the
developed library system is and to find out the
system developed has been successful and
runs according to the expected functionality.
Then a system's evaluation process is also
carried out using Usability testing by utilizing the
ISO 9126 framework to find out how large the
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percentage of users is in understanding the
system being built and 1ISO 9241-11 to find out
how much the effective and efficient value of the
system being built is.

The prototyping method is one of the
software development methodologies involving
developers' and users' interaction in the system
development process [8]. The prototyping
methodology can help illustrate the system
model to be built. The purpose of using the
prototype development methodology is to make
it easier to collect information from users so that
users can play a direct role in system
development.

There are advantages of the prototyping
method compared to other methods is that it can
establish communication between users and
developers, then users can provide input on the
system to be built and every improvement made
in the development of the system is a
suggestion, and feedback from users, so that
provides efficiency and time in developing the
system [5].

The stages of development with the
recommended prototyping methodology are
shown in Figure 1 below.

Listen to
customer

Build/revise
mock-up

Customer
test drives
mock-up

M\
Figure 1. Stages of Prototype Methodology

Based on the image shown in Figure 1,
the following are the results of the
implementation of the library information system
development carried out:

A. Listen to customer

Collecting user requirements for the
SMAN 3 Bengkalis library using several
techniques, as illustrated in Figure 2 below:
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Method of Collecting Data

( Interview ]
3
Choosing Interview
Targets

Literature Study ]
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Project Report

Head of Library

Creating an Interview
Form
Conducting Interview
Librarian Process
Library Members

dan To Be Process
Figure 2. Method of Collecting Data

Secondary Data

The following describes the process
stages of the method of collecting user
requirements by the developer.

I. Interview

a. Choosing Interview Targets

Target interviewees are parties who are
actively involved with activities at the library of
SMAN 3 Bengkalis, namely the head of the
library, librarian, and library members. So based
on the results of interviews with the three
parties, the user needs are obtained that can be
used in system development.

b. Creating an Interview Form
After knowing the target of the interview,
the next thing to do is to make a list of
questions. A form that will be used in the
interview process, where the questions on the
interview form are made based on a grid of
questions as follows:
1. Questions related to the problems that
occurred.
2. Questions regarding the current state of
the system.
3. Questions related to business processes
that apply and will be made.
4. Questions regarding the desired system
characteristics.
5. Questions related to features/menus to be
made.
6. Questions regarding the expected system
development.

c. Conducting The Interview Process

After making the interview form, the
next thing to do is conduct interviews. This
activity was carried out in the library room of
SMA Negeri 3 Bengkalis 2 times. The first
activity was carried out with the head of the
library. Then the second was carried out with
the librarian and library members.

From the results of the interviews
obtained, identification of problems that occur in
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the SMAN 3 Bengkalis library is carried out, like
the process related to data collection is still in
progress. Bookkeeping, member registration,
and paper cards are still being made, plus the
pandemic, the difficulty of borrowing books, and
the ratio of books are not enough.

d. Business Process Analysis

The business process that occurs at the
SMA Negeri 3 Bengkalis library is that students
who want to borrow books must be registered
as library members by fulfiling the list
requirements, namely bringing one sheet of 2 x
3 photos for making member paper cards. At the
same time, teachers do not require making
membership cards because registration is only
recorded in the form of books. Then for the
process of borrowing books, mainly textbooks,
they are borrowed using a session change
system depending on the class that has a
schedule of subjects that need these textbooks.
This process is done because the ratio of books
owned by the library is insufficient for all
members, causing most students not to study
comfortably. After all, books can only be
borrowed during the teaching process and can
only be read.

From the analysis of the problems and
the users' needs, it is known that the system
running at the SMAN 3 library can be identified
as an as-is process business process. Based on
the analysis of the as-is process business
process, it is known that there are potential
problems with the system running at the SMAN
3 library. Like data collection is still made in the
books so that it is difficult to search for data,
registration as a library member is still in the
form of paper cards so that it is vulnerable to
lose and damage, and difficulty borrowing books
because of the procurement of books that do
not match the ratio.
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Figure 3. Business Process As-Is

After knowing the potential problems
from the ongoing business process, the solution
to the problem is done by identifying business
processes in a to-be process. Based on the to-
be process analysis of business processes, it is
known that the solution to the problem is to
develop a library information system that has
several features. The features can manage
book collection, members, borrowing and
returning books computerized, then features
help create library member accounts and
features help members to access or read books
online.

e. User Requirement Analysis

Based on the results of the problem
evaluation, in order to obtain a system analysis
of user requirements for system development,
such as shown at table 1 below.

Table 1. User Requirements

Head of Librarian Library

Library Member
Create a Create a View the list of
member member

books
account account
Upload book Upload book Read a book
Manage data View borrowing
g Data .
collection and M and returning
anagement

officers book
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transactions
. Change Change
Print Report Personal Data  Personal Data
[I. Study of Literature

It was collecting information through
searching, reading, studying, and researching in
various research journals, reference books, final
project reports, and other references related to
the development of a web-based library
information system to know the application of
methods and methodologies that can be used in
solving problems that happened.

[ll. System Design
Based on user requirements obtained,
then in this use case diagram, there are three
actors: library members, librarian, and librarian.
To find out more detailed functionality of
the system it can be seen in the following use
case diagram.

SMAN 3 Bengkalis Library Information System ‘

 printrepors

Manage fibrarians data
S ——

" Reade-books

— W\

N =
(& @]

X : ~ Change personal data 1

Library Member —
View list of books
T
(- Manage books data

«exiend»
e e e 4
Uploading e-books > ] D),

Head of Library

BEea s A

< Manage books borrowing data >
—_ Mansoebooks borfowing deie. =

Manage return books data
. Mansgereumbookedes.
Manage library members data —
S T8 n

S

«exiend»

‘ Create library members account
sty mentissaccons.

Librarian

Figure 4. Use Case Diagram

Furthermore, to describe the
relationship between objects in the system that
was built, an entity relationship diagram (ERD)
was designed. The results of the entity
relationship diagram (ERD) design were built in
accordance with system requirements, as
illustrated in Figure 5 below.
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Figure 5. Entity Relationship Diagram

Make a temporary design based on the
analysis of the evaluation of problems and user
requirements obtained from the needs gathering
stage through interviews.

Where the prototyping design is divided
into three parts of the design.

Table 2. Feature Design

Head of . . Library
Library Librarian Member
= Login Form = Login Form = Login Form
= Dashboard = Dashboard = Dashboard
= Book = Book = Book List
categories categories view
management management = Read an e-
= Book = Book book
Management Management = Transaction
= e-book = e-book View
management management
= Member = Member
Management Management
= Officer = Transaction
Management Management
= Transaction
Management
= Reporting

Here are some views of the interface
design page used to evaluate the mockup.
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Figure 8. E-book Reading Page Design

At the prototyping evaluation stage, an
evaluation or trial process is carried out on the
design of the mockup that has been previously
made to the user, namely from the head of the
library, librarian, and library members, so that a
review of the evaluation results carried out from
the user's side is reused to revise the mockup
design.

The evaluation process for the
preparation of the mockup was carried out
through interviews with the 3 users consisting of
1 respondent from library members, 1
respondent from the librarian and 1 respondent
from the head of the library, so that from the
interview results a prototyping evaluation
document was obtained which contained the
evaluation results of the mockup, criticism and
suggestions from users that will be used to re-
evaluate the appearance of the mockup design
which is carried out repeatedly until the results
of all the display designs from the mockup are
approved by the user.

The following describes the stages of
each evaluation iteration carried out, such:
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1. First Iteration

In this first iteration, the developer
evaluates the user features for the head menu
and librarian, where the evaluation results are
set out in figure 9 below.

Pages

® Category Data List Page
* Book Data List Page
* Teacher Member Data List Page

* Teacher Member Data List Page
¢ Student Member Data List Page

Revision Note

* Change the type of book in the category form
* Added book details button
* Added member details button for teachers

* Teacher member list change, delete card print
¢ Added student member details button

Reason of Revision

* The client wants the type of book to be packaged
and non-packaged

* Don't know detailed book information

* Don't know the details of teacher member
information

* Print membership cards for student members only

* Don't know the details of student member
information

Figure 9. Revision of First Iteration

2. Second lteration

For the second iteration, the developer
shows the improvement results from the first
iteration in this second iteration. Then the
developer evaluates other features with the
head and librarian. The results of the evaluation
in the second iteration are shown in Figure 10
below.
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FaBES

* Book Borrowing List Page
¢ Book Borrowing Form page
* Report Page

Revision Note

* Adding the type of loan column on book lending
¢ Change of book loan term for package book
¢ Added report download feature

Reason of Revision

¢ Make it easier for clients to know the type of
book borrowing

* For this type of book package, the maximum loan
is 1 year

* Report results can be saved on the device

Figure 10. Revision of Second lteration

3. Third Iteration

In the third iteration, the developer
shows the revised results of the second
iteration, and in the third iteration, the developer
evaluates the features for members. The results
of this iteration evaluation can be seen in Figure
11.

Pages

¢ Transaction Page
* Book data list

Revision Note

* Add information regarding the number of
transactions made

¢ Added a column related to the status of the book

Reason of Revision
* To make it easier for clients to know the amount of
borrowing and returning books

* To make it easier to find out the availability of
books

Figure 11. Revision of Third Iteration

4. Fourth lteration

The fourth iteration contains
improvements from the third iteration and is the
last iteration of the evaluation of the design of
the SMA 3 Bengkalis Library. The evaluation
results in this fourth iteration state that all
repairs have been completed without any further
changes.
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Figure 12. Final lteration of Prototyping

Evaluation is carried out repeatedly by
involving several parties until the expected
system is achieved. In the development of the
Bengkalis 3 Public High School Library System,
there were four evaluation iterations, based on
the results of interviews with the users regarding
mockup evaluations made in the form of
documents, it is known that in the fourth mockup
evaluation stage the users have agreed to all
the results of the mockup design of the library
system so that the parties involved agree to use
the results of the 4th iteration, so the iteration
process is only carried out 4 times.

With the stages that have been carried
out, an analysis of the entire process is carried
out to see the success of the application of the
method in developing information systems,
especially in the case of a library information
system in a high school.

After the mockup is complete, the next
step is to design the system architecture. The
system architecture is designed based on
system requirements to facilitate the system
development process and know how the system
works. The design of the system architecture
that is built is depicted in Figure 12 below.

LIBRARY SMAN 3 BENGKALIS

REQUEST
HEAD LIBRARY SERVER

RESPONSE

. WEB SERVER

OFFICER REQUEST
LIBRARY

RESPONSE
MEMBER REQUEST
LIBRARYS

RESPONSE

REQUEST
P MySQL
PHP RESPONSE

DATABASE

Figure 13. System Architecture

Based on Figure 13, there are three
system users: the head of the library, the
librarian, and library members. Besides that,
several essential components are needed in
building the final project design architecture,
namely the web server and database server.
The web server is the PHP programming
language, while the database server is the
MySQL database. For the mechanism of the
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system architecture process, starting from the
user can request to access data on the server,
then the server will process the data request
from the user by querying the database to
retrieve the data, and then it will be sent back to
the user in the form of a response.

IV. System Coding

The next thing to do is the coding stage of
the system. In this phase, the program code is
defined if the temporary design is under the
wishes and needs of the user, then the next
step will be translated into the PHP
programming language with the Codeigniter
framework and MySQL database as the
database.

IV. System Testing & Evaluation

After completing the system coding
process, the next step is testing and evaluating
the built system. This test is planned to be
carried out in several ways, namely Functional
Testing, User Acceptance Testing (UAT), and
Usability Testing.

Functional Testing focuses on testing
the system's functionality that has been made
by the user's requirements, where Testing is
carried out by executing features on the system
to determine whether the functional features are
as expected.

User Acceptance Testing is a test
carried out directly to educational institutions
that implement the system by providing several
questions related to the system in the form of a
questionnaire answered by the respondents.

The evaluation of the system is carried
out to measure the quality of the software
developed by usability testing, namely in the
ISO 9126 and ISO 9241-11 Standards.

ISO 9126 evaluation is used to assess
user responses related to user understanding of
the system to be developed, which consists of 4
criteria, namely understandability, learnability,
operability, and attractiveness.

Evaluation of I1ISO 9241-11 is used to
assess whether the system to be developed has
been able or not to increase effectiveness and
efficiency for users. Where SO 9241-11
consists of 3 criteria, but only two criteria are
used, namely effectiveness and efficiency,
because only software evaluation is effective
and efficient.

RESULTS AND DISCUSSION

Based on the problem identification of the
SMAN 3 Bengkalis Library, it is known that the
process related to data collection is still
conventional. Also, the member registration is
stil made in paper cards. With the unstable
COVID-19 pandemic, it is difficult for all related
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parties to borrow books because the
procurement of books does not match the ratio.

Therefore, the development of a library
information system for SMA 3 Bengkalis is
carried out, which can assist the process of
managing data in the library, helping to create
member accounts and helping to read and
access books online.

From the system coding stage, it is
defined to create features to help solve
problems by creating features for managing
data, such as bookkeeping.

==
e =]
e
I s o

N
Figure 14. Books Data Management Page

In addition, it also helps manage data
related to members, officers, borrowing,
returning, and others.

Then create a feature to help solve
problems related to creating member accounts.

PERPUSTAKAAN SMAN 3 BENGKALIS

@

M

PERPUSTAKAAN SMAN 3 BENGKALIS

Figure 15. Member Card Printing Feature

Lastly, making a feature to overcome the
procurement of books that do not match the
ratio, namely by creating an online reading
feature that members can easily access.

Figure 16. E-book Reading Features

After successfully defining the program
code, the next step is the testing process for the
system being built, namely by using tests in the
form of:

a. Functional Testing
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Perform functional Testing with the black-box
method on three feature users, namely the
head of the library, librarian, and library
members, where the developer tests each
test item by entering the input conditions,
and the output results issued by the system
will be assessed by the developer to find out
whether each functionality on the system has
been running correctly or not.

Based on the test results, it is concluded that
every functionality in the system has been
running as expected, so that the SMAN 3
Bengkalis Library Information System can be
declared successfully built and the system
has run as expected in terms of system
functionality.

b. User Acceptance Testing (UAT)

Conduct user acceptance testing for system
users, where each user verifies whether the
system's functionality meets user
requirements. Based on the results of user
acceptance testing (UAT), which was carried
out on three system users consisting of the
librarian, librarian, and library members, it
can be concluded that the SMAN 3 Bengkalis
Library Information System was built was by
the needs and requests of the system users
and every functionality in the system. the
system has been running well.

In addition, a system evaluation is carried
out to determine user ratings regarding the
library information system that has been built.
Where at the evaluation stage, usability testing
is carried out with different models because to
determine the level of user understanding of the
system being built, the type of usability testing
used is Standard ISO 9126, which focuses on
understanding software consisting of 4 criteria
used, namely understandability, learnability,
operability, and attractiveness. Meanwhile, to
determine the effectiveness and efficiency of the
system, usability testing is used in the form of
Standard 1SO 9241-11, which consists of three
criteria. However, only two criteria are used,
effectiveness and efficiency, because only
software evaluation is effective and efficient.

Usability in the ISO 9126 Standard is
carried out to determine the percentage of users
understanding the system being built. The
evaluation was carried out using a
Questionnaire totaling 12 questions consisting
of 4 criteria: understandability, learnability,
operability, and attractiveness.

Table 3. Criteria of ISO 9126

No CRITERIA
Understandability
1 | understand the presentation of information
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contained in the system
2 Menus and features on the system are easy
to understand

3 | understand the use of the system easily
without requiring instructions.
Learnability

4 The system is easy to learn how to use

5 | have no difficulty in learning to use the
system

6 I have no difficulty in collecting data
Operability

7 The system for uploading books is easy to
operate

8 | learned quickly to operate the features
available on the system

9 | can operate all available features to display
information.
Attractiveness

10 | am interested in using the system for data
collection

11 I'minterested in the system's performance in

uploading books
12 | am interested in reading books through the
system.

Table 3 shows 12 statement items from
the 1ISO 9126 questionnaire. Respondents must
fill in 12 statement items to provide a subjective
assessment of several options Strongly
Disagree, Disagree, Neutral, and Strongly
Agree, then the results of the assessment of the
respondent's responses will be measured using
a Likert scale.

The results of calculations based on Likert
scale measurements at ISO 9126 can be seen
in Table 4 below.

Table 4. Calculation of ISO 9126
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ISO 9126

QP12 @P11 @P10 EP09 EIP08 EIPO7 EPO6 EIPOS [IPO4 P03 EPO2 EPO1

P05 84%

84%

84%
74% 76% 78% 80% 82% 84% 86% 88%

Figure 17. Evaluation results with ISO 9126

Based on the ISO 9126 percentage
graph displayed, it is known that the criteria that
have an enormous value on understandability in
P02 are 87%, and attractiveness criteria in P11
are 87%. Then from the evaluation
recapitulation results, it can be concluded that if
the system users are the librarian, librarian, and
members, the library strongly agrees regarding
the ease of understanding, learning, use, and
attractiveness of the Bengkalis High School 3
Library System that was built.

To find out the percentage of users related to
the efficiency and effectiveness of the system
being built. The evaluation was carried out using
a Questionnaire totaling 12 questions to 15
respondents, comprising six people from
teacher-type library members, six student-type
library members, two librarians, and one head of
library.

Table 5. Criteria of ISO 9241-11

Value Amount Percentage

No Total Score  Score (Total/Max)*
Ss S N TS STS Value Min Max 100%
(1) 5 8 2 0 0 63 15 75 84%
2) 5 10 0 0 0 65 15 75 87%
3) 6 6 3 0 0 63 15 75 84%
4) 5 7 3 0 0 59 15 75 79%
(5) 6 6 3 0 0 63 15 75 84%
(6) 5 5 5 0 0 60 15 75 80%
7) 3 8 4 0 0 59 15 75 79%
8) 5 5 5 0 0 60 15 75 80%
9) 4 7 4 0 0 62 15 75 83%
(10) 6 4 5 0 0 61 15 75 81%
(11) 6 8 1 0 0 65 15 75 87%
(12) 7 5 3 0 0 64 15 75 85%

The results of the recapitulation of the
assessment with ISO 9126 can be seen in
Figure 17 below.

No CRITERIA
Efficiency

1 | can complete structured data collection with
the help of the system

2 | can easily find and find the desired
information by using the system

3 | can find information quickly and can fulfill
needs easily

4 | find it easier to find books

5 | feel that using the system makes the task
easier

6 I find it very helpful in managing data
collection to be faster.
Effectiveness

7 | find the system very practical to help get

the job done
| find it practical to read books online
| can get information quickly
0 | find it helpful for users to know the list of
available books
11 | find it saves time in helping with data
management
12 | feel that the system improves the user's
performance in doing work.

= ©
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After testing with 1ISO 9241-11, then the
results will be measured using a Likert scale.

The results of calculations based on Likert
scale measurements at 9241-11 can be seen in
Table 6 below.

Table 6. Calculation of ISO 9241-11

Value Amount Percentage

No Total Score  Score  (Total/Max)*
SS S N TS STS Value Min Max 100%
(1) 3 8 4 0 0 59 15 75 7%
(2) 7 6 2 0 0 65 15 75 87%
3) 5 8 2 0 0 55 15 75 73%
(4) 2 10 3 0 0 59 15 75 79%
(5) 5 9 1 0 0 64 15 75 85%
(6) 5 5 5 0 0 60 15 75 80%
(7) 10 4 1 0 0 69 15 75 92%
(8) 8 6 1 0 0 67 15 75 89%
9) 7 7 1 0 0 66 15 75 88%
10) M1 4 0 0 0 71 15 75 95%
(11) 8 7 0 0 0 68 15 75 91%
(12) 9 4 2 0 0 67 15 75 89%

The results of the recapitulation of the
assessment with ISO 9126 can be seen in
Figure 18 below.

I1SO 9241-11

80%

Figure 18. Evaluation results with ISO 9241-11

Based on the ISO 9241-11 percentage
displayed, it is known that the criterion with the
most significant effectiveness value is 95%. At
P10 from the evaluation recapitulation results, it
is concluded that system users consisting of the
head of the library, librarian, and library
members strongly agree regarding effectiveness
and efficiency in the management of data
collection using the help of the SMAN 3
Bengkalis Library Information System that has
been built.

CONCLUSION

Based on the research that has been
done, it can be concluded that the application of
the prototyping method in the development of
the library information system of SMAN 3
Bengkalis that has been carried out can produce
a good information system product with the
process of reaching an agreement after four
iterations so that the system can run well and
help the library in managing the library.
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For future research, evaluation should
be carried out when the system features are
successfully built to display a more realistic
system picture so that users get a clear picture
of the system being developed.
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