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Abstract. The development of digital technology brings major changes in the
world of education, including the maritime sector. One of the relevant and poten-
tial technologies is Augmented Reality (AR), which can integrate virtual objects
into the real world in real-time, thus providing an immersive and interactive
learning experience. This study aims to implement AR-based learning media in-
troducing ship safety devices, such as life jackets, ring buoys, lifeboats, and fire
extinguishers, and measure its effectiveness compared to conventional methods.
The research method used a quantitative approach with a quasi-experimental de-
sign (pretest-post test control group design). The research sample was fourth se-
mester Nautical students at Makassar Polytechnic of Shipping Science (PIP),
with the division of experimental groups using AR and control groups using con-
ventional methods. The results showed a significant increase in students' under-
standing of ship safety devices. The average score increased from 58.49 (pretest)
to 66.94 (post test). The Wilcoxon Signed Ranks test result-ed in a p value =
0.003 (p < 0.05), which confirms the effectiveness of AR in improving learning
outcomes. This finding shows that AR not only helps visualize abstract concepts
to be more concrete but also increases student motivation and engagement. This
study recommends the use of AR as a learning media innovation in the maritime
field, while encouraging the development of broader, collaborative, and sustain-
able interactive content.
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1 Introduction

The development of digital technology has brought significant transformation in the
world of education, including in the maritime sector. The Indonesian government,
through the Ministry of Education, Culture, Research, and Technology, encourages the
utilization of technology in learning to improve the efficiency and effectiveness of the
teaching and learning process[1] [2] . One technology that is growing rapidly and has
great potential in education is Augmented Reality (AR). AR enables the incorporation
of two- or three-dimensional virtual objects into real environments in real-time, thus
creating immersive and interactive learning experiences [3], [4]. Frameworks text of
maritime education, the use of AR can help students understand abstract concepts, such

1213 This is an openaccess article under CC-BY-SA license



Journal of Science and Education (JSE)

Vol 6, Issue 2, March 2026, Pages 1213-1220
ISSN: 2745-5351 (Media Online)

DOI: https://doi.org/10.58905/jse.v6i2.640

as ship safety devices, more easily and deeply, according to [5], the development of AR
frameworks is needed to improve the learning experience of maritime students, because
traditional methods have not adequately met the needs of visualizing abstract concepts.
3D visualization of safety equipment can improve understanding and retention of in-
formation and motivate students to learn actively. [6]stated that AR allows the integra-
tion of virtual information with the real world, making the understanding of the material
more profound.

Previous research shows that the implementation of AR in learning can improve the
effectiveness and efficiency of the learning process. For example, [7] developed an AR-
based work safety tool introduction application that successfully helped workers under-
stand the function and use of safety tools better. Similarly, [8] developed an AR appli-
cation to introduce navigational aids, which received a positive response from users.
Shipping safety is a crucial aspect in the maritime industry. However, there are still
many cases of accidents at sea caused by the crew's lack of understanding of the use of
safety devices [9], The development of information and communication technology has
presented Augmented Reality (AR) as an innovative solution in education. AR allows
the incorporation of virtual objects into the real world in real-time, thereby improving
interactivity and learners' understanding of the material being taught.

Shipping safety equipment plays an important role in ensuring the safety of passen-
gers and crew. Various studies have identified a variety of safety equipment on board,
including life jackets, buoys, lifeboats, and personal protective equipment. However,
there are concerns regarding the adequacy and condition of these safety devices, with
some vessels not meeting Life Safety at Sea requirements [10] . The unbalanced ratio
between students and lecturers, limited safety equipment facilities on the ship in direct
learning, limited learning time, and several other conditions during the learning pro-
cess to students, are some indicators that cause the learning process to be less effective,
in introducing safety equipment to students. This will certainly make it difficult for
lecturers to deliver learning objectives. Overcoming this, it is considered necessary to
make innovations so that learning objectives can be achieved properly. Interactive
learning media has consistently proven to have a positive impact on student involve-
ment in the learning process, as well as improving their ability to understand and master
subject concepts [11]. Learning innovation is one of the updates that can be made by
Lecturers / Teachers through efforts that are different from before, in implementing
learning programs in teaching and learning activities in the classroom [12]. One form
of innovation that can be done by lecturers includes the use of in-formation and com-
munication technology in learning, Information Communication and Technology
ICm).

Augmented Reality (AR) is part of information technology which is a technology
that combines 2D and 3D virtual objects into a real environment, then projects these
virtual objects in real time [13]Augmented Reality (AR) based learning media has great
potential in bringing more interactive and effective learning. The integration of AR with
social media opens up opportunities to create learning environments that are inclusive,
accessible, and engaging for today's digital generation [2], The use of Augmented Re-
ality Media as a learning media can visualize objects that are abstract to be more con-
crete. According to. The use of AR as a means of introducing ship-ping navigation,
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successfully increasing user understanding of the material. This study aims to imple-
ment Augmented Reality (AR) based learning media to improve students' understand-
ing of the introduction of ship safety devices [14] [15]. By utilizing AR technology, it
is expected that students can see and interact visually with 3D models of ship safety
equipment such as life jackets, ring buoys, lifeboats, and fire extinguishers realistically
and contextually. Another objective is to measure the effectiveness of AR media com-
pared to conventional methods, as well as evaluate learners' perceptions and learning
experiences towards the use of technology.

2 Methods

This type of research uses a quantitative approach with a quasi-experimental method.
This approach was chosen to measure the effect of Augmented Reality (AR) learning
media implementation on student under-standing in the introduction of ship safety de-
vices. The research design used was pretest-posttest control group design, [2], The re-
search was conducted at the Makassar Polytechnic of Shipping Science (PIP), The re-
search population was all students majoring in Nautical Semester IV 2025, The sample
used was selected purposively, the total number of cadets in semester [V was 356 peo-
ple, the sample consisted of Class A as an experimental group (using AR media) and
Class B as a control group (using conventional methods).

3 Results and Discussions

3.1 Normality Test Result

Table 1: Normality Test
Tests of Normality

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statis- df Sig.
tic
Pre-test 0,115 35 ,200* 0,942 35 0,062
Post-test 0,197 35 0,001 0,813 35 0,000

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction

The normality test results show that in the post-test data the significance value using
both the Kolmogorov-Smirnov (p =0.001) and Shapiro-Wilk (p = 0.000) tests is smaller
than 0.05, so the data is not normally distributed. Therefore, the analysis continued
using the non-parametric Wilcoxon Signed Ranks Test to test the difference between
pre-test and post-test scores.
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3.2  Descriptive Test Results

Table 2: Descriptive Statistics

Descriptive Statistics

N Minimum Maximum Mean Std.
Deviation
Pre-test 45 30 75 58,49 11,685
Post-test 35 45 75 66,94 8,516
Valid N 35

(listwise)

The results of descriptive analysis show that the pre-test scores of 35 respondents
have a minimum score of 30 and a maximum of 75, with an average (Mean) of 58.49
and a standard deviation of 11.685, which indicates a fairly wide variation in values
before treatment. After learning how to use Augmented Reality (AR) media, post-test
scores increased with a minimum score of 45 and a maximum of 75, an average (Mean)
of 66.94 and a standard deviation of 8.516, which indicates an increase in the average
score and a more even distribution of scores. This finding indicates an increase in par-
ticipants' understanding after the learning intervention.

3.3  Wilcoxon Test Results (Non Parametric)

Table 3: Wilcoxon Ranks

Ranks
N Mean Rank Sum of
Ranks
Post-test - Pre-test Negative Ranks 72 10,21 71,50
Positive Ranks 21b 15,93 334,50
Ties 7¢
Total 35

a. Post-test < Pre-test
b. Post-test > Pre-test
c. Post-test = Pre-test

Based on the results of the Wilcoxon Signed Ranks test, it is known that there are 7
respondents (Mean Rank = 10.21; Sum of Ranks = 71.50) who experienced a decrease
in post-test scores compared to pre-test (Negative Ranks). Meanwhile, 21 respondents
(Mean Rank = 15.93; Sum of Ranks = 334.50) showed an increase in post-test scores
compared to pre-test (Positive Ranks), and 7 respondents had the same score between
post-test and pre-test (Ties). This difference illustrates that most participants experi-
enced an increase in learning outcomes after the intervention using Augmented Reality
(AR) based learning media.
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Table 4: Statistical Test Results

Test Statistics?

Post-test - Pre-test
Z -2,9960
Asymp. Sig. (2-tailed) 0,003

a. Wilcoxon Signed Ranks Test
b. Based on negative ranks.

The statistical test results show a value of Z =-2.996 with a p-value (Asymp. Sig. 2-
tailed) of 0.003. Since the p-value is <0.05, it can be concluded that there is a significant
difference between the pre-test and post-test scores. This finding indicates that the use
of AR-based learning media significantly improves students' understanding of the
introduction of ship safety devices compared to conventional learning methods.

3.4  Analysis of Research Results

Based on the results of statistical tests that have been carried out, it appears that learning
using Augmented Reality (AR) media has a positive impact on students' understanding.
The normality test results show that the post-test data is not normally distributed, so the
Wilcoxon Signed Ranks Test non-parametric test is used. This finding is in line with
the principles in statistical analysis, where the selection of test methods is adjusted to
the characteristics of the data distribution, to ensure valid interpretation of the results.

The increase in the average score from 58.49 in the pre-test to 66.94 in the post-test
indicates that AR is able to present the material in a more interactive way, making it
easier for participants to understand the concepts and procedures for introducing ship
safety devices. The presentation of material in the form of realistic 3D visuals is thought
to accelerate the knowledge internalization process and help participants remember
important information.

In addition, from a pedagogical perspective, this improvement also indicates that a
visually rich and interactive approach can accommodate students' various learning
styles, whether visual, auditory, or kinesthetic. By utilizing AR, participants can
explore learning objects from various perspectives, repeat the simulation as many times
as needed, and get immediate feedback on their interactions. This creates a constructive
and participatory learning experience, where participants not only passively receive
information, but also build their understanding through independent exploration.

The application of AR also opens up opportunities to integrate gamification
elements, such as scoring, achievements and challenges that can increase students'
intrinsic motivation. In this way, the learning process no longer feels boring or stressful,
but rather a fun yet educational experience. This positive psychological impact is
important to ensure participants' engagement remains high throughout the learning
process.
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3.5 Comparison with Previous Research

The results of this study are consistent with the findings of several previous studies
highlighting the effectiveness of AR in improving learning outcomes. For example,
research by, showed that the use of AR in engineering learning was able to significantly
improve participants' post-test scores compared to conventional methods. Similarly, an
international study concluded that AR provides a more immersive learning experience
and motivates students to be actively involved in the learning process. The main differ-
ence from this study lies in the context of the subject and the material taught, namely
the introduction of ship safety devices. With the characteristics of the material that is
procedural and requires clear visualization, AR proves to be the right media to bridge
theory and practice and minimize misunderstanding that often occurs in text-based
learning methods or static images.

This finding has important implications for the world of education, especially in the
field of shipping and maritime safety. First, AR can be used as a complementary me-
dium in the safety training curriculum, so that learners can practice repeatedly without
the risks inherent in direct practice on the ship. Second, AR can be used to standardize
teaching materials, so that each participant receives the same information with con-
sistent delivery quality. In addition, AR integration also has the potential to reduce
training operational costs, as some materials can be learned independently using digital
devices. This approach is also in line with the trend of digital transformation in educa-
tion, where technology is used to improve the efficiency and effectiveness of the learn-
ing process. Although the results obtained show a significant improvement, this study
has several limitations. First, the number of respondents was limited to 35 people, so
generalization of the findings needs to be done with caution. Second, the duration of
the intervention using AR is relatively short, so it has not been able to measure the long-
term impact on participants' knowledge retention.

In addition, the technical aspects of using AR are also a challenge. For example, the
need for adequate hardware such as smartphones or tablets with certain specifications
can be an obstacle for institutions or participants who have limited facilities. The avail-
ability and stability of internet connections also affect the smooth use of AR, especially
for content that requires real-time data loading. In terms of content, developing quality
AR materials requires a lot of time, money, and cross-disciplinary collaboration. If this
process is not carefully planned, there is a risk of mismatch between AR materials and
learning objectives, resulting in decreased effectiveness. Another factor to consider is
the potential distraction that may arise when participants are too focused on the visual
or entertainment aspects, thus forgetting the main learning objectives.

Another limitation that is rarely discussed is the lack of training for teachers in uti-
lizing AR technology optimally. Teachers who are not familiar with this technology
may need a longer adaptation time, which may affect the smoothness of the learning
process. Therefore, training support and clear usage guidelines are necessary to max-
imize the benefits of AR. In addition, external factors such as individual learning mo-
tivation, previous experience, and learning environmental conditions also have the po-
tential to affect the results obtained. These limitations can be taken into consideration
in designing a more comprehensive follow-up study.
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4 Conclusion

The results showed that the use of Augmented Reality (AR) based learn-ing media had
a significant impact on increasing students' understanding of ship safety devices. This
can be seen from the increase in the average pre-test score of 58.49 to 66.94 in the post-
test. The Wilcoxon Signed Ranks Test produced a significant value of 0.003 (p < 0.05),
which means there is a significant difference between the results before and after the
intervention. This finding confirms that AR can present the material more interactively
and visually, so that participants are easier to understand concepts, remember proce-
dures, and are actively involved in the learning process. Thus, AR is proven effective
as an innovative learning media that supports the achievement of educational goals,
especially in the field of maritime safety. Therefore, AR is not just an additional tech-
nology, but a strategic innovation that is able to answer educational challenges in the
Society 5.0 era.
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