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ABSTRACT

This study aims to 1) develop and evaluate Progressive Web App (PWA) for student internship
management, 2) assess the effectiveness of these PWA, and 3) evaluate user satisfaction with
the PWA. The research sample consists of 102 students and teachers selected through purpo-
sive sampling, along with five experts in system development. Data collection tools used in this
study include a system performance evaluation questionnaire and a user satisfaction question-
naire. Data analysis was conducted using mean and standard deviation. The results indicate
that the PWA for Student Internship Management, developed using the ADDIE Model, supports
cross-platform functionality and can be used immediately without installation. The system
efficiently streamlines the management of student internships, reducing workflow steps, and
allowing teachers to manage student internship data and evaluate performance effectively.
Teachers can also provide continuous supervision and consultation throughout the internship
period. According to the satisfaction evaluation, the PWA effectively meets user experience
needs, with an average User Experience score of 4.85. The overall system performance is rated
asvery high with a score 0f 4.76, and user satisfaction is also rated very high with a score of 4.80.
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1  INTRODUCTION

In Thailand, higher education mandates that professional experience training be
an essential course for students [1]. Professional experience training for students
before graduation is designed to provide real-world learning and working experi-
ences in a professional setting. This training allows students to live and practice in
actual workplaces, enhancing their direct work experience. It aims to give students a
realistic understanding of workplace situations and conditions and to apply the the-
oretical and practical knowledge they have acquired. Professional experience train-
ing is considered a process that enhances skills and provides valuable experience for
career development. Students can use advanced technological tools and equipment
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that are rapidly evolving in the business world, preparing them to become quality
graduates who meet the needs of various organizations. In Thailand, professional
experience training is included in the undergraduate curriculum standards, requir-
ing both theoretical and practical coursework, such as internships or fieldwork [2].

The Bachelor of Business Administration program in Management at Nakhon
Si Thammarat Rajabhat University requires students to undergo professional expe-
rience training as part of the curriculum structure. Every academic year, approxi-
mately 100 students participate in this training. These students are assigned to
various enterprises, with more than 20 organizations located across the southern
region and other provinces. The Department of Management within the Faculty of
Management Science assigns faculty supervisors, known as internship advisors, to
oversee and support the students. These advisors are responsible for providing guid-
ance, monitoring progress, and coordinating with the enterprises throughout the
training period. They address any challenges that arise and evaluate the student’s
performance during their professional experience training [3]. Currently, several
challenges are commonly encountered. First, there are delays in the submission of
training requests, often due to the reliance on paper documents. Second, communi-
cation with students and enterprises is problematic, especially as students travel to
various provinces for their training. Contact information is often stored in files and
documents, making coordination inefficient. Third, the reporting and absence man-
agement process presents challenges. Faculty supervisors must assess students during
evaluations and send scores to the responsible faculty members for compilation. This
process is prone to errors, and sometimes scores are not submitted on time, affecting
students’ grades and their ability to graduate. Fourth, faculty supervisors face delays
in planning their travel routes to various training locations, such as hotels and compa-
nies spread across different provinces, leading to inefficiencies. Finally, there is a lack
of information systems and applications to facilitate these tasks. The development of
an application to support these processes would enable more efficient management
of professional internships, streamline procedures, and reduce time, thus improving
the overall effectiveness of managing students’ professional internship experiences.

In the current era, information technology is increasingly being adopted to solve
problems and facilitate work. This includes the development of information sys-
tems, web applications, and mobile applications. These technological solutions can
effectively address the issues faced. Today, applications are widely used in both
the government and business sectors, and mobile phones are commonly utilized
for various activities. Data from 2022 shows that mobile phones are the most-used
device for internet access at 97.07%, followed by tablets at 19.35%, notebooks at
18.42%, desktop computers at 17.80%, and other devices at 25.63% [4]. Among stu-
dents, the use of mobile phones is as high as 98% [5]. Students can access learning
and receive information anytime and anywhere without being limited by location
or time. Additionally, it enables instructors to assign tasks, conduct quizzes, and eval-
uate performance through mobile phones [6].

There has been research related to the development of student internship man-
agement applications, though it has primarily focused on web application develop-
ment. Few studies have concentrated on developing mobile applications. This study
presents the development of a Progressive Web App (PWA), a new concept built
on existing standard web technologies, including HTML, CSS, and JavaScript. PWAs
use caching and web storage to provide users with an app-like experience without
requiring downloads or installations. They can function offline, support push notifi-
cations, and enable background synchronization, similar to native applications [7].
Additionally, they can operate on desktop computers or other devices regardless of
the operating system [8].
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The ADDIE Model will be used to ensure efficient development of the system.
This flexible model is well-suited for developing educational systems efficiently. The
development process includes five steps: analysis, design, develop, implement, and
evaluate. To address issues and enhance the management of professional experi-
ence training, the PWA allows faculty to conveniently manage and evaluate students’
professional internships, while students can easily and quickly receive updates and
report their internship progress through the PWA. Additionally, the efficiency of the
PWA for student internship management will be evaluated.

2 LITERATURE REVIEW

The researcher has reviewed relevant studies that are significant to the devel-
opment of a PWA for Student Internship Management. One notable study is “The
Development of a Web-Based Computer Laboratory Management Information
System at SMKS Pertiwi Batam” [9]. This system, developed using the waterfall
model, is web-based and effectively addresses management, usage tracking, and
scheduling of computer laboratory sessions. As a result, it offers increased flexi-
bility. Another study, “Designing Learning Media Using Augmented Reality for the
Engineering Mechanics Course” [10], found that the AR system developed through
the SDLC process provides an alternative for distance learning. It allows students
to access learning materials anytime and anywhere, extending their usage time. In
another study, “Design and Implementation of a Web-Based Information System
for Domestic Sea Transportation Services of Goods” [11], the system was developed
using the waterfall model and unified modeling language (UML). The use of PHP
programming and a MySQL database resulted in a web application that enabled
PT NSE to manage operations in a timely and accurate manner, enhancing the effi-
ciency of the executive dashboard. Furthermore, the study “Designing Instructional
Media Integrated with Mobile Augmented Reality Technology” [12] employed the
multimedia development life cycle (MDLC) model. The research demonstrated that
AR-based instructional media, developed through a series of steps including design,
material collection, and testing, could simulate objects in 3D, specifically for CNC
lathe training.

The authors [13] involved the development of mobile augmented reality (AR)
applications for engineering mechanics learning, featuring interactive 3D objects.
Using the ASSURE instructional design model, the study found that AR-based learn-
ing media positively impacted students’ understanding of fundamental concepts.
Moreover, AR media supported self-directed learning and provided immediate feed-
back to students. Additionally, another study titled “The Development of Android-
Based Computer and Basic Network Learning Media” [14] employed the ADDIE
model, resulting in a system that effectively supports teachers and students and is
practical for real-world use.

The reviewed studies show that both web and mobile applications have been
developed to support various aspects of educational management. Notably, in the
area of professional internships, the research by the authors [15] developed an
online management information system for cooperative education and internships
at Sisaket Rajabhat University. The system, developed using the SDLC process, was
found to function effectively online, divided into user and admin sections, with high
effectiveness ratings in evaluations. The study by the authors [16] also developed an
information system for internships and establishment evaluations. This web appli-
cation, composed of eight subsystems, managed internships effectively and received
high ratings for its data input design, workflow, and output design.
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Further studies: Most research focused on developing web-based professional
internship management systems, effectively supporting staff, faculty, and students.
There are only a few studies that enhanced these systems into mobile web appli-
cations with responsive display techniques using CSS frameworks. Although these
systems were effective, limitations in terms of display quality and functionality were
noted. Most systems did not fully support mobile phone functionality, and those that
did still faced performance limitations.

The reviewed research highlights that web applications are commonly used for
educational management but often lack mobile phone support. Responsive display
techniques help improve functionality, though limitations remain. However, the
studies also recommend developing systems that fully support mobile devices to
enhance user convenience and speed. This development can increase costs to ensure
compatibility. Currently, applications using PWA technology offer a solution, reduc-
ing development costs and complexity. PWAs, based on standard web technologies
such as HTML, CSS, and JavaScript, provide an app-like experience without requir-
ing downloads or installations. They can function offline, support push notifications,
and synchronize in the background, much like native applications [7]. Furthermore,
they can operate on desktop computers or other devices, regardless of the operating
system, as shown in Figure 1 [8].

. Online

A

manifest.json Service Worker NETWORK / SERVER / INTERNET

a SW.jS
I HTML ,CSS ,Framework
Offline
- - | [ - T
= =
- o - | - o -
WEB STORAGE CACHE DATA 5

Fig. 1. Progressive web app (PWA)

The operation of a PWA begins when the first file is opened:

Service worker.js loading: The application loads the service worker.js file. This
crucial file checks the connection and verifies the cache. If no data is found in the
cache, it fetches the data from the server and saves it to the cache for future use by
the application.

Manifest.json loading: The manifest.json file is loaded and sets the display con-
figuration to ensure it is appropriate for the device [17] [18]. Key components of
a PWA include the manifest.json file, which configures various settings, including
display options and system icons, as shown in Figure 2. Additionally, the service
worker.js file controls the operation of the PWA by processing data storage in the

22 International Journal of Interactive Mobile Technologies (iJIM) iJIM [ Vol. 18 No. 22 (2024)


https://online-journals.org/index.php/i-jim

iJIM | Vol. 18 No. 22 (2024)

Enhancing the Efficiency of Internship Management through the Implementation of Progressive Web App

cache or fetching data from the server according to the specified procedures, as illus-
trated in Figure 3.

{
"name" : “ssuuasauwmeindnwnilng”,
"short name": "MsInternShips",
"theme color": "#fff",
"background color": "#fff",
"display": "standalone",
"orientation": "portrait",
"scope": "/",
"start url": "./index.html",
"icons™: [
{

"src": "images/icons/icon-72x72.png",

"sizeg": "72x72",

"type": "image/png"

Fig. 2. Example manifest.js

self.addEventListener('install', function(e) {
console.log('install');
e.waitUntil (

caches.open('studentIntern') .then(cache => {

return cache.addAll ([
v/,
'./index.html’',
'./images',

'./data’',
'https://unpkg.com/onsenui/css/onsenui.css’',
'https://unpkg.com/onsenui/css/onsenui.min.css’',
'https://unpkg.com/onsenui/css/onsen-css—-components.min.css',
'https://unpkg.com/onsenui/js/onsenui.min.js"',
'https://unpkg.com/jquery/dist/jquery.min.js"

1)

1)
)
});

self.addEventListener('fetch', function(e) {
e.respondWith (
caches.match (e.request)
.then (response => response || fetch(e.request))
)
})

Fig. 3. Example service worker.js

The development of PWA is found in the research of the authors [19]. The
research developed IoT using PWA. The results showed that the developed PWA is
compatible with microservice architecture and can display spatial data as well as
data from IoT devices. In the research [20], a comparison was made between the
responsiveness of PWA and the Android operating system by evaluating the use of
the camera and geolocation. The results showed that the camera functioned better
and faster on Android than on PWA. However, PWA performed better in terms of
geolocation. In [21], a study on the development of PWA examined its popularity by
analyzing research conducted between 2015 and 2021, it was found that 73% of the
studies focused on the practice of PWA, and there is annual growth in the practice
of PWA. Additionally, the study explored energy consumption. In the research of
the author [8], a comparative study on the energy consumption of PWA was con-
ducted. The results showed that, compared to native apps, PWA consumes slightly
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more energy. However, PWA is still a good option for cross-platform development.
The research also indicated that web browsers have a direct impact on the testing
outcomes. Improvements in web browsers in the future could enhance the perfor-
mance of Progressive Web App.

Based on the study of research and the provided data, the development of PWA
has enhanced its ability to be used across various devices and to operate quickly,
providing a user experience similar to that of traditional applications without the
need for installation. PWA supports the management of students during internships,
facilitates travel for supervision, and enables efficient evaluation after supervision.
This technology will make the student internship information system more com-
prehensive and effective, ensuring students are well-supported throughout their
professional experience and training. In this study, the ADDIE method was chosen
as it is well-suited for educational systems, encompassing the processes of analysis,
design, development, implementation, and evaluation.

3  METHODOLOGY
3.1 Research methodology

This study aims to develop PWA. The researcher applied the ADDIE Model to
the system development process. This flexible model is well-suited for developing
educational systems efficiently. The development process includes the following
steps: analysis, design, develop, implement, and evaluate, as shown in Figure 4 [14],
[22], [23].

Analysis

A

Evaluate i
Design

Implement | D Development

Fig. 4. ADDIE model

A) Analysis

In the analysis phase, the needs and issues of professional experience training
were identified. The primary requirements include the following user groups:

Administrators: Manage student data throughout the entire process, from regis-
tration to completion.

Supervising instructors: Search and verify student and enterprise information,
supervise students, and record their grades.

Students: Check and update personal information and monitor their own grades.
B) Design

In the design phase, user requirements for each group are analyzed and incorpo-
rated into the design. This phase results in the system architecture, the workflow, as
shown in Figure 5, and the E-R diagram, as shown in Figure 6.
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Fig. 5. System architecture

CEE I O

log id 2 integer notic_id integer its_id £ integer
log_datetime timestamp notic_desc varchar com_id integer —"q\
; ’ ; * : :
std_id integer 1 notic_type varchar std_id integer
log type_name varchar std_id integer ] its_year varchar
teacher_id integer position_name varchar
..
position_desc varchar
& * trainer_name varcher
ev_scorel integer std_id & integer
trainer_position varchar
ev_score2 integer std_code varchar
trainer_tel varchar
ev_score3 integer std_fname varchar
trainer_email varchar
ev_scored4 integer std_Iname varchar
ev_score5 integer std_group varchar
*
. : com_id integer
ev_scoreé integer teacher_id integer ] id 2 ger >/
. com_name varchar
*
: . com e_id integer
teacher_id integer —1012 . ) * _type_ g
teacher_ id 2 integer
com_address varchar
teacher_fname varchar
province_id integer
teacher_Iname varchar
amper _id integer
company_type zipcode varchar
com_type id & integer —4—/ comflet varchar
com_type_name varchar com_log varchar
com_tel varchar
com_fax varchar
com_email varchar
Fig. 6. E-R diagram

C) Development

In the development phase, the design information is used to develop the PWA.
This is divided into:

Front end: The researcher utilized PWA technology combined with the mobile
framework OnsenUTI to ensure that the display is appropriate for different devices.
25
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Back end: The researcher developed the data management system as a web appli-
cation accessible through the internet. The student internship management system
was developed using PHP and connected to a MySQL database.

Micro service API: To enable the PWA to interact with the database, the researcher
developed a micro service API using the python framework FastAPI, ensuring con-
venience, speed, and security. [24], [25] as shown in Figure 7.

FastAP] @@ &=

default ~

ET /getstudentall Getstudentall T

GET \ /getstudent/{std_id} Getsudent v

GET / info/{std_id} R4

GET / ify/{std_id} N

/poststdscore/{std_id}/scor_id{score_id}/score/{score} Posistdscore v
/getstdscore/{std_id} Getsidscore v

GET /) 11/{comid} v

<50 /getcompany/{comid} Getcompany v
1| /getteacher/{id} Getieacher v
/getstaff/{id} Ceistafi =
/login Login -

/logout Logout v

Fig. 7. Python FastAPI

D) Implement
In the implementation phase, once the development is complete, the PWA is
deployed and used on mobile devices such as smartphones and tablets with the
sample group.
E) Evaluate
After the system development, it will be evaluated using performance assess-
ment tools and user satisfaction surveys. The researcher designed the instruments to
ensure alignment between the questions and the objectives (index of item objective
congruence: I0C) [26], evaluated by five experts. The analysis results of the question-
naire’s congruence index showed a consistency (I0C) value of 0.90. Its performance
and user satisfaction are evaluated using statistical methods, including mean and
standard deviation, for analysis and evaluation [27].
Mean score of 4.51-5.00 indicates very high
Mean score of 3.51-4.50 indicates high
Mean score of 2.51-3.50 indicates moderate
Mean score of 1.51-2.50 indicates low
Mean score of 1.00-1.50 indicates very low

3.2 Research population and sample

The study population consists of: 1) 1,100 students from the Faculty of Management
Science at Nakhon Si Thammarat Rajabhat University, and 2) 65 faculty members.
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The study sample was selected using purposive sampling with the following details:

90 fourth-year students majoring in management who are currently undergo-
ing professional experience training. These students were selected because they
have sufficient experience and knowledge to assess the system’s performance
and express their satisfaction with its use. This group was chosen as they are
directly involved with the developed system, making the research findings con-
sistent with the target group of the study.

12 faculty members from the management program who have expertise and
play a role in managing and evaluating the professional experience training of
students. These faculty members are responsible for providing guidance and
improving the training process, allowing them to offer valuable and in-depth
insights for the research.

Five experts in information system development and application development
were selected for their expertise in designing and developing information sys-
tems. This group can provide feedback and evaluate the technical performance
of the developed system, contributing to the completeness and robustness of the
research in system development.

RESULTS
Results of the system design and development

Font end. Supervising instructors can login to the system to verify the list of

students they need to supervise and review essential details for the supervision,
such as the internship location, contact number, enterprise mentor, and route map.
After completing the supervision, instructors can evaluate and grade the students as
shown in Figures 8 and 9.

@ manage.nstru.acth ¢ & manage.nstruacth

& Student training information system & establishment

Aonang Silver Orchid Resort

» Nang Sutdistnict, Mueang Krabi
Krals Province

2

wisut_pet Khaolak Merlin Resort

7.7 Phwtkasen Rosd. Lam Kaen Susdislrict,
™ "

MG Luxury Nakhonsithammarat MG Luxury

* Login with NSTRU Passport
Nakhon Si Thammarat

jeveloped by Teacher Wsut Phetcharat

Fig. 8. Display screen for supervising instructors
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From Figure 8, supervising instructors can login to the system using their univer-
sity username and password. They can check the list of students currently under-
going professional experience training at various enterprises and click to view
important details such as contact numbers, internship locations, student supervisor
contact numbers, maps for travel, and navigation directions.

oszr
A & manage nstru ac th

(] List of training students

Miss Thidarst Khunwisut
Ne. 1 Code 83115315022

J

Tt cemy Showr Cretie: Rewoet

Q rorte B sarcn

Mis= Suphadara Suwsjo
No. Z Cooe 6311315017

M. Jaruwit Pan
Ne. 3 Code 8

A & manage.nstruacth

@ manage.nstruacth

&) List of training students P —
b ecord score

Mise Thidarat Khunwisut
Ne. 1 Cods 8511315022

s
Rt Sivws Gretie s
Q@ oste B xarcie

AR iss Suphadara Suwajo
6311315017 Study group 01

Miss Suphadara Suwajo
«JPhane number 081xxx
s Best Waestern Phuket Ocean Resort
Position In come front f HR
Evaluator: Wisut Phetcharat

JPhone number 076xxx

turn off

Fig. 9. Display screen for supervising instructors

From Figure 9, supervising instructors can search for and select student informa-
tion and record individual grades immediately.

8 menagenstru.acth () 4 & manage nstruac th

Student information

Student information

Appraval to continue

wanldd | Wildsaniddin
Click to read the image specifications

wWanlnd  Widdanrala

the image specifications

Student satafon2 | Click to read

Student $311315017
1o

study
group

Mame-

group ‘
Surname

MName-

Surname

Grade

< <

Fig. 10. Display screen for student
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From Figure 10, students can login to the system to edit, update, and verify their
own information, as well as check the grades given by their supervising instructors.

Back end. Supervising instructors can manage the information of students
undergoing professional experience training through the web interface. They can
review the evaluation results, verify grades, and submit the academic results accord-
ingly, as shown in Figure 11.

= Professional training information system Login to the system by: Wisut Phetcharat =

C' Student training experience

Copy  Excel
Search:
Date
Student Name- and
1D ™ Surname position department establishment district province learn position time status ¢ ...
(] Sukrita Loan Assistant Credit Government Savings Mueang Nakhon Si Acting Second Na Luang Branch 07/08/2023  Yes @YON
6211315057  Chulamon department Bank, Na Luang Nakhon Si Thammarat Lieutenant Manager
Branch Thammarat Suwichak @ [s%
Kaewniramit
(/] Miss Orawan Salesand Service  Car service J. Winit Company Mueang Nakhon Si Little Miss Sawang Service center 18/09/2023  Yes @vYON
6211315097  Sriphanen Administrative center Limited (Nakhen Si Nakhon Si Thammarat manager
Assistant department Thammarat) Thammarat @ o8
] Miss Jiraphat  Intern in rental Plaza CRNakhon Si city Nakhon Si Mr. Denpong General Manager 07/08/2023  Yes ®@YO N
6311315001  Senkhong income Department Thammarat Thammarat Buntem
department (Country) Company @ 5%
Limited (Head Office)
(] Miss Sasikarn Accountingintern  Accounting The Twin Lotal Hotel city Nakhen $i Human Resources Miss Kantima 06/11/2023  Yes ®YO N
6311315003  Thongjit department Nakhon Si Thammarat Manager Makwiset
Thammarat @ (5%
(] Mr. Phuwadon ~ Human Human Holiday Inn Resort Koh Samui Surat Thani Mrs. Panyawan Assistant Manager 07/08/2023  Yes @Yo N
6311315005  Thongsam Resources resources Samui Bophut Beach Kazuya of Learning and
Assistant department Hotel Development @ (52
(] Miss Human resources  Human 5.P.0. Agro Industries  Sichon Nakhon Si Manager, 5.P.0. Branch Manager 15/12/2023  Yes ®YO N
6311315006  Suphannika department Resources Company Limited Thammarat  Agro Industries
Onthong Assistant Company Limited @ |¢%
Fig. 11. Display screen check evaluation result
.
4.2 Evaluation results
. B .
Table 1. Evaluation results of the system’s efficiency by experts
Item Item Content Mean SD Rank
1 Ease of Use 4.80 0.50 very high
2 Data Security 479 0.53 very high
3 System Function 473 0.49 very high
4 Requirement 4.72 0.50 very high
Average 4.76 0.51 very high

Based on Table 1, the evaluation results of the system’s efficiency by five experts
to assess its effectiveness revealed the following: the highest mean score was for
ease of use at 4.80, followed by data security at 4.79, system functionality at 4.73, and
meeting requirements at 4.72, respectively. The overall mean efficiency score was at
a very high level, 4.76.
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Table 2. Evaluation results of user satisfaction

Item Item Content Mean SD Rank
Components
1 Appropriate font size and numerals 474 40 | very high
2 User-friendly layout and menu 4775 .50 | very high
3 Display results suitable for the device 4.80 40 | very high
4 Aesthetic, modern, and interesting appearance 4.73 .50 | very high
Components Average 4.76 45 | very high
User Experience
5 Swift installation process 4385 .53 | very high
6 Convenient and secure system login 4.88 44 | very high
7 Efficient and accurate performance 480 54 | very high
8 Operates and displays results similar to an application 485 43 | very high
User Experience Average 4.85 49 | very high
Utility
9 System Beneficial for directing students in practical 4.80 49 | very high
experience
10 System Beneficial for evaluating the performance of 480 63 | very high
internship students
Utility Average 4.80 .56 | very high
Average 4.80 .50 | very high

Based on Table 2, the evaluation results of user satisfaction from a sample of
102 individuals revealed the following: the highest mean score was for usability at
4.85, followed by utility at 4.80, and components at 4.76, respectively. When consid-
ering individual items, the highest mean score was for ease and security of system
access at 4.88, followed by functionality and display consistency with the applica-
tion, and installation speed, both at 4.85. The suitability of the display for devices,
speed, and accuracy all had mean scores of 4.80, as did the utility in supervising and
evaluating student interns. The menu layout’s ease of use had a mean score of 4.75,
followed by the appropriateness of font and number sizes at 4.74, and the attractive-
ness, modernity, and interest at 4.73. The overall mean user satisfaction score was at
a very high level, 4.80.

5  DISCUSSION
5.1 System development results

The PWA for Student Internship Management system was developed using the
ADDIE Model. The system was systematically designed and developed to meet user
requirements, undergoing the analysis, design, development, and implementation
phases. This systematic approach resulted in a highly usable and practical system.
This process aligns with the research of authors [11] on the development of Android-
based computer and basic network learning media using the ADDIE model, where
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the system effectively supported teaching in computer and basic network courses.
The PWA for Student Internship Management system, developed with PHP and the
Onsen UI Framework, supports cross-platform functionality without needing instal-
lation. The system’s functions are divided into two parts:

a) Students: Students can use the system to apply for internships, check approval
statuses, receive announcements and notifications, and view internship evalu-
ations. The system, accessible via Google API OAuth, performs well on mobile
devices, as reflected in the highest mean score for ease and security of system
access (4.88), functionality and display consistency (4.85), and suitability for
devices (4.80).

b) Teachers or supervising instructors: Teachers can approve internships, publish
announcements, retrieve student and internship location data, supervise intern-
ships, and evaluate student performance. The developed system supports effi-
cient operations, as evidenced by expert evaluations and user satisfaction ratings
0f 4.76 and 4.80, respectively.

5.2 Expert evaluation results

The system’s overall efficiency was rated very high, with a mean score of 4.76.
The ADDIE Model’s systematic approach resulted in a system that closely met user
needs, with very high ratings in all areas. The highest mean score was for ease of use
(4.80), followed by data security (4.79). This was achieved by integrating the python
Fast API for rapid and convenient API creation, enhancing data exchange security
with PWA using token-based authentication. This aligns with the research of authors
[17], who utilized microservices for data transfer to PWA. The system’s functionality
and requirements adherence received mean scores of 4.73 and 4.72, respectively.
However, security remains a critical issue, as some APIs lack clear access policies,
requiring improvements to prevent unauthorized data access.

5.3 User satisfaction results

The user satisfaction was very high, with an overall mean score of 4.80. Students
could easily log in, apply for internships, check approval statuses, receive announce-
ments, and view evaluations. The system allowed students to use it conveniently
and securely, enabling them to follow up on news and report their internship prog-
ress at any time. They were also able to contact and consult with their supervis-
ing instructors throughout their internships, reducing communication issues. This
ensured that students could complete their internships on schedule, which helped
reduce dropout rates during the internship period.

Teachers could efficiently search for and display student data, as well as eval-
uate performance. This allowed instructors to conveniently manage and monitor
students through the PWA, send notifications, track progress, and assess internship
performance, thereby increasing the efficiency of managing student internships.
The highest mean score for usability, 4.85, and the system’s utility in evaluating
internships, which scored 4.80, support this claim. The system’s user-friendly access
via Google API OAuth and its effective display on mobile devices without requir-
ing installation reflect its cross-platform efficiency. This aligns with the research by
the authors [24], who developed a PWA for cross-platform application development.
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The system, developed with the Onsen UI Framework, demonstrated high speed and
display quality similar to conventional applications.

However, certain aspects such as menu arrangement (4.75), font size (4.74), and
aesthetic appeal (4.73) received slightly lower scores, indicating room for improve-
ment in terms of speed and display consistency across different operating systems.

6  CONCLUSIONS AND FUTURE WORK

Key findings: The study on enhancing the efficiency of internship management
through the implementation of PWA presents significant findings. The system was
developed using the ADDIE Model, resulting in a product that effectively meets the
users’ needs. The system was built with the OnsenUI Mobile Framework in combina-
tion with PHP, and it is implemented as a PWA, efficiently supporting cross-platform
functionality. The system demonstrates excellent display performance in terms of
speed and quality, comparable to conventional applications. It facilitates the man-
agement and evaluation of student internships by providing convenience and speed,
effectively serving the target user group. Additionally, it reduces the installation
steps for students and faculty, enhancing the efficiency of communication, tracking,
reporting, and evaluation processes, all of which can be accomplished through the
PWA. Moreover, it helps in reducing the development costs associated with creating
applications that support different user platforms.

Recommendations for application: The PWA development approach can
be applied to other systems that require rapid use without installation, such as
self-ordering systems, systems for the elderly, or devices with limited memory
capacity. Additionally, it can be adapted for use in other university departments that
conduct similar professional internship programs.

Suggestions for future research: Future research should focus on develop-
ing PWA using more advanced frameworks that can support internal device func-
tionality and offer more diverse and aesthetically pleasing displays. Additionally,
enhancing the security of PWA should be a priority. Furthermore, research should
be conducted with larger sample sizes to further test the capabilities and limitations
of Progressive Web App.
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