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InCITE 2023 General Program Schedule

Information:

General Schedule, Day 1

Thursday, 14 September 2023

Venue: Eastparc Hotel, Yogyakarta

GR: 1st Floor, Garden Room
LR: 3rd Floor, Lotus Room

VR: 1st Floor, Verandah Restaurant

SR: 3rd Floor, Sunflower Room
HR: Heritage Room

Time
08:00-08.30
08.30-08.45

08:45-10:15

10:15-10.25
10.25-10.40
10:40-12.10
12:10-13:00
13:05-13:50

13:50-14:00
14:05-15:35
15:35-16:00
18:30-20:30

Agenda
Registration
Opening Ceremony: Welcome speech and
official opening
Panel Session
Keynote Speaker 1: Prof. Dr. Rosemary Seva
Title: The Hidden Power of Affective Products
and Environments
Keynote Speaker 2: Prof. Ir. Markus Hartono,
Ph.D., CHFP, IPM, ASEAN Eng.
Title (Paper ID: 7588): Affective-based Human
Factor Design: Design Thinking & Sustainability
Approach
Moderator: Assoc. Prof. Dr. Eric Wibisono
Group Photo Session
Coffee Break
Technical Session I: Oral Presentation
Lunch Break
Keynote Speaker 3: Asst. Prof. Dr. Paitoon
Porntrakoon
Title: Lesson Learned from COVID-19 in
Thailand
Moderator: Assoc. Prof. Dr. Lisana
Group Photo Session
Technical Session II: Oral Presentation
Coffee Break
Gala Dinner

Venue
HYBRID
HYBRID (GR)

HYBRID (GR)

HYBRID (GR)
HYBRID (GR)
HYBRID (LR,SR)
ONSITE (VR)
HYBRID (GR)

HYBRID (GR)
HYBRID (LR,SR)
HYBRID (GR)
ONSITE (HR)
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Information:

General Schedule, Day 2
Friday, 15 September 2023

Venue: Eastparc Hotel, Yogyakarta

GR: 1st Floor, Garden Room
LR: 3rd Floor, Lotus Room

HR: Heritage Room

VR: 1st Floor, Verandah Restaurant

SR: 3rd Floor, Sunflower Room

Time Agenda

08:00-08.25 Registration

08.25-08.30 Opening Ceremony

08:30-09:15 Keynote Speaker 4: Prof. Dr. Restu Kartiko
Widi
Title (Paper ID: 913): Pillared Interlayered Clays
(PILCs):  Harnessing  Their  Potential as
Adsorbents and Catalysts — A Mini Review
Moderator: Assoc. Prof. Dr.rer.nat. Lanny
Sapei

09:15-10:00 Keynote Speaker 5: Prof. Ir. Selo, Ph.D., IPU
Title: The potentials and challenges of 6G-based
VANET for implementing ITS
Moderator: Assoc. Prof. Yohanes Gunawan
Yusuf, M.MT.

10:00-10.10 Group Photo Session

10.10-10.20 Coffee Break

10:20-11.20 Technical Session llI: Oral Presentation

11:20-13:15  Lunch Break/Friday Prayer

13:15-15:15 Technical Session IV: Oral Presentation

15:15-15:20 Closing Ceremony

2 | Faculty of Engineering, University of Surabaya
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IDepartment of Informatics, Institut Teknologi Sepuluh Nopember, Surabaya,
Indonesia

2Department of Informatics, Universitas Surabaya, Surabaya, Indonesia
3Department of Dentomaxillofacial Radiology, Universitas Airlangga, Surabaya,
Indonesia

“Corresponding author: monicawidiasri.207025@mbhs.its.ac.id,
monica@staff.ubaya.ac.id

Abstract: Bone quality is essential in dental implant planning for successful implant
placement. Bone quality can be determined based on bone density
observed from Beam Computed Tomography (CBCT) images which are
commonly used in dental implant planning. The most accepted
classification of alveolar bone quality is that proposed by Lekholm and Zarb
(1985), classifying bone into four types based on the density of cortical and
trabecular bone observed from CBCT images. Currently, determining the
type of alveolar bone in the implant area depends on the clinician's
subjectivity. This study uses deep learning to propose an alveolar bone
quality classification system from CBCT images. The YOLOv4-tiny method,
a detection and classification method with excellent performance and fast
training time, was used to detect and classify alveolar bone from 2D dental
CBCT images of mandibular coronal slices. The results of bone quality
classification yielded a mean precision value of 99.91%. The study findings
indicate that YOLOv4-tiny can accurately classify alveolar bone density. This
precision is essential for proper dental implant placement and implant
planning.
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Abstract: The purpose of this study is to investigate the efficacy of utilizing a mobile-
based 3D simulation to support students in the 11th grade in their learning
of physics. The precise subject matter that was selected for this piece of
research was the equilibrium of rigid bodies. There were 91 students from
East Java, Indonesia, included in the sample. This study adopted a quasi-
experiment, and the participants were split into two groups: the
experimental and control groups. Firstly, a pre-test was given to the
students in both groups to see whether or not they came from similar
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academic backgrounds. Then, students in both groups started their
learning by utilizing the mobile application and book, respectively. After
completing the learning process, students need to complete a post-test to
assess whether or not those who learned using the mobile-based 3D
simulation could attain higher scores than those who had learned via
books. In addition, this study uses a self-administered questionnaire to
determine students' satisfaction with the benefits, simplicity of use,
enjoyment, and intention to utilize the application. The results showed
that mobile-based 3D simulation improved students' understanding of
physics, which led to better grades. Moreover, the students reported the
highest levels of satisfaction with the perceived benefit, followed by the
ease of use, enjoyment, and the intention to use the mobile-based
simulation again in the near future.
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Abstract: Providing security system for every electronic data exchange through
internet as the unsecured medium has become an essential regulation.
Conventional Caesar Cipher had less computation complexity than other
security method that really appropriate with low powered device
requirement. However, it is susceptible attack by brute force attack
cryptanalysis due to its simplicity calculation. Therefore, this paper
proposed enhancement scheme for Caesar cipher using layered numeral
calculation based on expansion, transposition, multiplication combination.
Adding several processes can be provided difficult cipher and also
eliminated the weakness of Caesar cipher. In this paper, cipher text output
from enhanced Caesar encryption is encoded into QR code as the
encrypted QR code which can be employed text data protection. According
to the experiments used ESP32, this enhanced Caesar cipher only
consumes about 2.34 ms which will not burden the devices while doing
other processing and minimizing power usage.
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Abstract. The purpose of this study is to investigate the efficacy of utilizing a
mobile-based 3D simulation to support students in the 11th grade in their learning
of physics. The precise subject matter that was selected for this piece of research
was the equilibrium of rigid bodies. There were 91 students from East Java, In-
donesia, included in the sample. This study adopted a quasi-experiment, and the
participants were split into two groups: the experimental and control groups.
Firstly, a pre-test was given to the students in both groups to see whether or not
they came from similar academic backgrounds. Then, students in both groups
started their learning by utilizing the mobile application and book, respectively.
After completing the learning process, students need to complete a post-test to
assess whether or not those who learned using the mobile-based 3D simulation
could attain higher scores than those who had learned via books. In addition, this
study uses a self-administered questionnaire to determine students' satisfaction
with the benefits, simplicity of use, enjoyment, and intention to utilize the appli-
cation. The results showed that mobile-based 3D simulation improved students'
understanding of physics, which led to better grades. Moreover, the students re-
ported the highest levels of satisfaction with the perceived benefit, followed by
the ease of use, enjoyment, and the intention to use the mobile-based simulation
again in the near future.

Keywords: 3D simulation, satisfaction, physics.

1 Introduction

The rapid growth of technology has had an impact on a variety of fields, one of which
is education. Technology in education is becoming an intrinsic component of the learn-
ing process. According to [1], information and communication technologies (ICTs)
contribute significantly to education in many ways, beginning with preschool and con-
tinuing through university. Education with technology support allows learners to learn
at their own pace and in a personalized manner. Many applications have been developed
to support teachers in delivering knowledge on various topics, such as biology [2, 3],
physics [4, 5], mathematics [6, 7], chemistry [8, 9], and language [10, 11].
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Physics is one of the main and important science subjects to be learned by high
school students. This field of study involves natural phenomena and how they interact
within the universe. Students mostly rely on books as the traditional form of media for
their education and participate in experiments to gain a deeper comprehension of real-
world natural phenomena. However, students still face difficulty learning physics be-
cause books with experiments are not enough to cover all possible phenomena, specif-
ically rigid body equilibrium. This topic focuses on rigid body properties and their kin-
ematics. Students have a hard time imagining the equilibrium system and understanding
the formulas. Thus, it is essential to provide the students with a tool that have a clear
visualization of kinematics and rigid bodies as well as simulate various kinds of input
on existing formulas. Further, regarding scientific literacy, the Program for Interna-
tional Student Assessment (PISA) reported that Indonesia is ranked 70 out of 78 nations
participating in the study with a low score of 396 [12].

The development of innovative tools in physics learning, including simulation ap-
plications, has increased in recent years. According to [13], a simulation offers students
the opportunity to learn in an interactive and personal manner. Further, simulation al-
lows students to manipulate variables, observe the effects of their actions and explore
physics concepts more naturally [ 14]. Based on the platform, the simulation application
can be categorized into computer-based and mobile-based. Some authors concluded
that computer-based simulation could effectively promote active learning and engage-
ment in physics education [14 - 17].

Mobile-based simulation can be classified as mobile learning, which can be de-
scribed as the utilization of mobile devices in the educational process [18]. A survey
reported that the percentage of mobile phone users in Indonesia reached 65.87 percent
in 2021, an increase of around 3% compared to the previous year [19]. In the meantime,
it was discovered that 65.34 percent of mobile phone users were in the age bracket of
9-19 years old; this age range includes high school students [20]. Students in high
school are members of Generation Z and are known for having grown up with technol-
ogy readily available to them [21]. As a result, they rely extensively on mobile devices
to carry out their educational activities. However, only a few studies have looked into
how successful mobile-based simulation might be for high school students, particularly
in Indonesia.

In light of the gap, this study proposes the following research questions: R1. Does
mobile-based 3D simulation increase students' achievement in learning physics,
specifically rigid body equilibrium topics?; R2. What is the level of student satisfaction
in using mobile-based 3D simulation in terms of benefits, ease of use, enjoyment, and
intention to use?

The findings are intended to contribute to the body of knowledge on the effectiveness
of mobile-based 3D simulation usage in learning physics and students’ level of satis-
faction, especially in Indonesia, which is still very limited. Regarding practical contri-
bution, teachers and mobile application developers may use the findings to understand
better the significance of utilizing mobile-based 3D simulation, as a new innovative
technology, for students in learning physics. Furthermore, the criteria that were inves-
tigated to determine students' level of satisfaction may provide useful insights that mo-
bile application developers may use.
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2 Theoretical Background

Traditional teaching and learning methods have evolved to accommodate the new tech-
nological landscape by taking advantage of the opportunities presented by newly de-
veloped technologies. As a result, numerous innovative educational tools have recently
been developed to improve the quality of learning processes, leading to higher students'
cognitive levels. Table 1 summarizes various studies investigating how technologies
might be utilized in physics education. The studies confirmed that using technologies
such as augmented reality (AR), virtual reality (VR), and computer-based simulations
can improve student engagement and learning outcomes in various physics topics.

The research on AR highlighted its potential to promote self-efficacy and concep-
tions of learning in optics [5], magnetism [22, 23], and heat conduction [24]. According
to [25], incorporating AR into problem-based learning has shown positive benefits on
learning achievement as well as attitudes towards force, movement, and pressure in the
classroom. Research that is based on VR analyzes immersive and interactive environ-
ments, with studies concentrating on electromagnetics, electrostatics, waves [26, 27],
the water cycle in nature [28], and the theory of relativity [29]. These studies illustrated
the potential of virtual reality (VR) to develop learning experiences that are both au-
thentic and engaging.

Another technology, computer-based simulations, has offered interactive learning
tools for teaching physics, covering topics such as electrical resistance and Ohm's law
[30], optics [16], Hooke's and Coulomb's laws, motion, gravitation, energy, and waves
[15], electrostatics [14], and electrodynamics [17]. These flexible and accessible simu-
lation platforms provided students with the ability to explore and understand complex
concepts.

In addition, the studies have globally demonstrated the potential of technology-en-
hanced learning approaches in physics education in various countries. However, as
listed in Table 1, limited existing research was conducted in the Southeast Asia region.

Table 1. Studies in educational technology for learning physics.

Focus of Study Topic Type  Country Reference

Effects of learning physics using Aug-  Optics AR China [5]
mented Reality on students’ self-effi-

cacy and conceptions of learning

The effect of using augmented reality Magnetism AR Turkey [23]
and sensing technology to teach mag-

netism in high school physics

The effects of augmented reality on Heat conduction AR German [24]
learning and cognitive load in univer-

sity physics laboratory courses

Integrating augmented reality into Force, move- AR Turkey [25]
PBL: The effects on learning achieve-  ment, pressure

ment and attitude in physics education
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Applications of augmented reality- Magnetic AR China [22]
based natural interactive learning in
magnetic field instruction
Augmented and virtual reality for Mechanics, vi- AR Kazakh- [31]
physics: Experience of Kazakhstan brations, waves, and stan
secondary educational institutions molecular phys- VR

ics, thermody-

namics
An Interactive and Immersive Virtual Electromagnetic, VR Austria [26]
Reality Physics Laboratory electrostatic,

wave
Teaching and learning physics using Water cycle in VR Ireland [28]
3D virtual learning environment: A nature
case study of combined virtual reality
and virtual laboratory
The effectiveness of a 3D-virtual real- ~ Waves VR Oman [27]
ity learning environment
Learning experience design with im- Theory of rela- VR Cyprus [29]
mersive virtual reality in physics edu- tivity
cation
Learning physics using interactive sim-  Electrostatics CBS  South Af- [14]
ulation rica
Simulations to teach science subjects: Hooke’s and CBS  Kuwait [15]
Connections among students’ engage- Coulomb’s laws,
ment, self-confidence, satisfaction, and  motion, gravita-
learning styles tion, energy,

waves
Effectiveness of PhET simulations to Optics CBS Rwanda [16]
improve the learning of optics
The Effect of Using Computer Simula-  Electrical re- CBS  Morocco [30]
tion on Students’ Performance in sistance and
Teaching and Learning Physics Ohm’s law
Effect of physics education technology  Electrodynamics CBS  Philip- [17]
(PhET) simulations: evidence from pines

stem students’ performance

597

Notes: AR = Augmented Reality; VR = Virtual Reality; CBS = Computer-based Simulation

3 Methodology

This study utilized a quasi-experimental design in order to evaluate the effect of mobile-
based 3D simulation on learning outcomes in physics. An innovative new teaching tool
was developed in the form of a mobile-based, three-dimensional simulation of the equi-
librium of rigid bodies. The 11th-grade students are required to have a working
knowledge of this topic. The individuals who agreed to take part in this research were
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divided into two distinct groups: the experimental and control groups. Before beginning
the evaluation, all of the participants in both groups will need to complete a pre-test.
This evaluation will ensure that the groups are comparable to one another and will set
the baseline measurements.

Following the completion of the pre-test, the group assigned to the experimental
learned about physics by using mobile-based 3D simulations, while the group assigned
to the control continued to rely on the more conventional method of reading books.
After that, it is necessary for both groups to carry out another post-test to ascertain
whether the students in the experimental group acquired a deeper comprehension than
those in the control group. In addition, the students in the experimental group are ex-
pected to fill out the questionnaire to determine their level of satisfaction when using
mobile-based 3D animation.

4 Results and Discussion
4.1 Experimental Application

This research used mobile-based 3D simulation as a tool to conduct the investigation.
The application provided a three-dimensional simulation of the equilibrium of rigid
bodies for 11th-grade students to learn personally and interactively. The contents were
developed based on the official reference book as well as the results of interviews con-
ducted with two physics teachers in the 11th grade. Also, in order to get more under-
standing of the student’s difficulties in learning the equilibrium of rigid bodies topic,
direct observation was performed during the class session. All simulation features de-
signed in the application were based on the data obtained. Additionally, the application
provided several exercises to solve by playing with the simulations.

Unity 5.6 was the piece of software that was utilized during the process of constructing
the mobile-based 3D simulation. The contents of the application were then verified by
two physics teachers. Finally, the finished application was converted into an Android
app, which individual students could download onto their own mobile devices. The 3D
simulation application includes a variety of different simulations, one of which is de-
picted in Fig. 1. In the beginning of this simulation, the application displayed one load
placed on one side of the board. Then, different numbers for the weight on the other
side can be inputted into the system. A simulation will be shown by the application to
determine whether or not the board will remain balanced, fall to the left side, or fall to
the right side.
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Fig. 1. First Simulation

Meanwhile, Fig. 2 illustrates yet another simulation with which the students can engage
in active learning. The second simulation were utilized to calculate the coefficient of
friction that exists between the floor and the boards. The very first image that is dis-
played on the screen depicted a board that is propped up against a wall. In addition, the
user was responsible for providing a value for the coefficient of friction, the weight of
the board, and the angle at which the board is positioned in relation to the floor. In
addition to that, the program will demonstrate in the form of a simulation whether or
not the board will slip.

@ gf Masukan Berst

Masukan Sudut

Fi. 2. econ Simulation
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4.2  Participants

The total number of participants included in this study was 91 students. All students
were in the 11th grade in East Java, Indonesia. The students were split into two groups:
experimental and control groups, consisting of 45 and 46 students, respectively. Table
2 contains the demographic information of the respondents for each of the groups.

Table 2. Respondent Profile

Group Male Female Total

Experimental (EG) 24 21 45

Control (CG) 27 19 46

Total 51 40 91
43  Pre-test

Firstly, a preliminary test was conducted to ascertain whether the participants possessed
the necessary prior knowledge. In addition, the reason for performing a pre-test was to
assess the homogeneity of the students and to check that they all had similar knowledge
backgrounds. The pre-test questions were selected from numerous reference books on
physics, each of which dealt with a specific topic on the equilibrium of rigid bodies.
The teachers, as experts, also examined the questions to ensure their validity.

The pre-test scores of precisely two groups were then statistically tested using an
independent samples t-test. The results indicated no significant differences between the
experimental group and the control group (probability (sig) is 0.341 > 0.05). It means
that both groups possessed equivalent levels of skill. Table 3 details the descriptive
statistics of the two groups and the independent t-test result.

Table 3. Descriptive statistics and independent t-test (pre-test) result

Group N Mean  Std. Deviation Std. Error Mean  Sig. (2-tailed)
Experimental Group (EG) 45 64.222 10.764 1.605 0341
Control Group (CG) 46 66.304 9.968 1.470 .

4.4 Post-test

After completing the pre-test, students in the experimental group learned the concept
of equilibrium of rigid bodies through a mobile-based 3D simulation program. In
contrast, students in the control group continued to learn the concept through the use of
a book. Every student will be given a post-test at the very end to determine how much
they have retained from the lesson. As seen in Table 4, the findings indicate that the
mean value of the post-test is greater when compared to the mean value of the pre-test
for both groups.
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To be more exact, the mean value of the experimental group was greater than that of
the control group. Another independent sample t-test was carried out to determine
whether the two groups have significantly the same mean. As shown in Table 4, the
findings showed that the experimental group had considerably higher levels of learning
performance than the control group (probability (sig) is 0.000 < 0.05). The conclusion
that can be drawn from this is that increasing students' grasp of physics, particularly
with regard to the issue of equilibrium of rigid bodies, by having them learn via mobile-
based 3D simulations is beneficial.

Table 4. Descriptive statistics and independent t-test (post-test) result

Group N Mean  Std. Deviation Std. Error Mean  Sig. (2-tailed)
Experimental Group (EG) 45 84.222 9.167 1.367 0.000
Control Group (CG) 46 76.957 7.851 1.158 .

4.5 Satisfaction Measurement

The level of student satisfaction with the mobile-based 3D simulation was measured
using a questionnaire that the students self-administered. Additionally, the students
were asked whether or not they intended to utilize the application in the future. The
evaluation was carried out with regard to four different factors: the perceived benefit,
the perceived ease of use, the perceived enjoyment, and the intention to use. According
to a study by [32], an individual's intention to use technology is mainly determined by
their perception of how easy it is to use and how valuable it is. Further, perceived
enjoyment has been confirmed can enhance learners’ satisfaction in using online video
presentations [33].

The questions used for each variable were adapted from those used in previous
research to improve the validity and reliability of the results. Table 5 provides the
questions on four different variables, along with the reference used. Students in the
experimental group used a five-point Likert scale to express their level of agreement of
the statements. The scale ranged from 1 (strongly disagree) to 5 (strongly agree).

Table 5. Satisfaction Questionnaire

Variable Question Reference
PE1. Using mobile-based 3D simulation application is enjoyable.  [18]
Perceived PE2. I have fun using mobile-based 3D simulation application.
Enjoyment PE3. I like learning through mobile-based 3D simulation applica-
tion.
PBI. I find mobile-based 3D simulation application beneficial. [34]

PB2. I find mobile-based 3D simulation application helps me un-
derstand the equilibrium of rigid bodies.

PB3. I find it easier to understand the equilibrium of rigid bodies
using mobile-based 3D simulation application.

Perceived
Benefit
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PEUI. Mobile-based 3D simulation application is easy to use. [35]
Perceived PEU2. Mobile-based 3D simulation application is easy to learn.
Ease of Use ~ PEUS3. Interactions in mobile-based 3D simulation application is
easy to understand.
IUIL. I will continue using mobile-based 3D simulation application [36]

Intention to
use

in the future

1U2. I will always try to use mobile-based 3D simulation applica-
tion in learning equilibrium of rigid bodies.

IU3. I plan to continue using mobile-based 3D simulation applica-
tion frequently.

The next step is to determine whether or not the obtained data are valid and reliable.
Principal component factor analysis was used to investigate the validity of measure-
ment instruments of variables. As seen in Table 6, the findings revealed that the validity
of all variables was confirmed to be satisfactory.

Table 6. Validity Results

Component

1 2 3 4
PEU2 939
PEU1 .868
PEU3 .842
PB3 .924
PB2 .870
PB1 811
PE2 .888
PE1 .869
PE3 782
U1 .862
102 .854
1U3 782

In the meantime, Cronbach's Alpha was utilized to do reliability tests. Following the
standards established by [37], all variables have a Cronbach's Alpha coefficient value
greater than 0.7. This number represents the lower threshold for an acceptable level of
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reliability of the data. The values of each variable's Cronbach's Alpha coefficient are
presented in Table 7.

Table 7. Result of Reliability test

Variable Cronbach's Alpha Interpretation
Perceived Benefit 0,947 Excellent
Perceived Ease of Use 0,900 Excellent
Perceived Enjoyment 0,889 Good
Intention to Use 0,821 Good

The final step was to establish whether the students were satisfied using a simulation
application based on the questionnaire results. The satisfaction level of each variable
was calculated based on the average value of all questions on each variable. All
variables had average values greater than 4.0, as presented in Table 8, which indicated
that students were pleased with the benefits, ease of use, enjoyment, and intention to
use the mobile-based 3D simulation application. More specifically, the results
discovered that the perceived benefit is the most satisfying aspect of the mobile-based
3D simulation program for students. This suggests that students had the perception that
using the mobile-based 3D simulation was beneficial to them. In addition, the students
believed that the 3D simulation was simple to operate, and they enjoyed using the
application. Finally, they agreed to keep utilizing the application.

Table 8. Student’s satisfaction

No Variable Average
1 Perceived Benefit 4.65
2 Perceived Ease of Use 4.46
3 Perceived Enjoyment 431
4 Intention to Use 4.29

5 Conclusion

The purpose of this research is to evaluate the application of mobile-based 3D
simulation as an innovative technique to assist students in learning physics, specifically
the topic of equilibrium of rigid bodies. The post-test results were analyzed, and the
finding discovered that the mobile-based 3D simulation was evident in boosting the
students' achievement in learning physics. Additionally, the questionnaire analysis
revealed that perceived benefit brought the highest level of pleasure to the students,
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followed by ease of use, enjoyment, and the intention to utilize the 3D simulation
application in the future.
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