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Abstract The purpose of this study is to test the effectiveness of the safety management
system learning method through MOOCs compared to previous learning methods.
This research is a type of quantitative descriptive research. The data collection
technique is a non-test technique with a research instrument in the form of a
response questionnaire. The data in this study were obtained from primary data
sources, namely the results of filling out questionnaires by respondents. The
research was conducted at the Palembang Aviation Polytechnic in November 2022.
The population in this study was 250 Palembang Polytechnic cadets. The research
sample was 105 cadets who took the Safety Management System course, which was
taken using a purposive sampling technique. The data analysis technique uses the
Paired-Samples T-Test with the help of SPSS software. Results research shows that
the value of sig. (2-tailed) is less than 0.05, so Ho is rejected and Ha is accepted. So
it can be concluded that there is a significant difference between the effectiveness
of the MOOC-based SMS learning method and the previous learning method.
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INTRODUCTION

A safety Management System (SMS) is a systematic approach to managing safety, including
organizational structure, responsibilities, policies, and procedures (Batuwangala et al., 2018;
Martadinata et al., 2021; Poerwanto, 2019). Safety Management Systems (SMS) were introduced to
reduce workplace hazards, reduce injuries, and minimize material losses in the construction
industry in the 1980s (Triadmojo & Sri Haryati, 2022; Umar et al., 2018; Yiu et al., 2019). The SMS
framework consists of 4 elements, namely safety policy and objectives in the form of management
commitment and responsibility, safety risk management in the form of hazard identification and
mitigation, safety assurance in the form of monitoring of safety performance, and promotion of
safety. (safety promotion) in the form of training and education (Adristy et al., 2020; Supriyanto,
2020).

Figure 1. Safety Management System Framework
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SMS is a management tool developed by international authorities in the aviation industry.
Due to the nature of its operations, aviation organizations are required to ensure safety (Gerede &
Kurt, 2018; Prinzel et al., 2021). The Safety Management System (SMS) focuses on a systematic
approach to identify and deal with risks in an effort to minimize loss of human life, property damage
and revocation of flight permits, streamline spending on funds, and reduce adverse impacts on
society and environmental damage (Mafaza & Haryati, 2022; Nardo et al., 2020; Nugraha et al., 2020).

Given the importance of the Safety Management System (SMS) in the world of aviation, it is
important to develop appropriate learning methods so that cadets have good knowledge regarding
the Safety Management System (SMS). One of the learning methods being tested is the safety
management system learning method through MOOC:s.

Massive Open Online Courses (MOOCs) are the newest model of distance learning. MOOCs
target an unlimited number of participants and open access via the website (Margaryan et al., 2015;

Utomo & Rosmansyah, 2020). In other words, Massive Open Online Courses or better known as
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MOOC:s are virtual learning methods that are open, apply on a large scale and can be accessed by
anyone (Awang et al., 2021; Risdianto, Yanto, Kristiawan, et al., 2021; Wiliyanti et al., 2022). Even
though this MOOC comes from a foreign country, Indonesia itself, recently there have been several
MOOC models that can be accessed via the Website (Maqgbul, 2020; Risdianto, 2021; Zhussupbekov,
2015).

Figure 2. One of the MOOCs Websites in Indonesia (https://moocindonesia.com/)
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At the Palembang Polytechnic, the MOOCs system was developed, but not much material

was available and not many lecturers used it.

Figure 3. Display of MOOCs Poltekbang Palembang
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The development of MOOCs-based safety management system learning that has been
carried out must be continued by testing whether the method is truly effective. There are several
previous studies that are relevant to this research, including research conducted by Nugraha et al.
(2020). In their research, Nugraha et al conducted online safety management system training
activities through an e-learning portal for 19 Airport Operations Unit employees. Besides that, there

are Praherdhiono et al. (2018) conducted research related to learning using MOOC. In their research
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article, Praherdhiono et al. stated that MOOC is an effective learning system to implement. Next
therePambudi & Authority (2020) conducted research to determine the effect of the MOOC learning
model on student learning outcomes. From this study, it was concluded that MOOC was effective
for use in the teaching and learning process in terms of improving student learning outcomes. Then
there are Halim et al. (2020), who conducted research to determine student acceptance of the MOOC
application at the Public University of Malaysia. In this study, the results showed that the MOOC
platform is one of the best examples of platforms for implementing e-learning as a source of active,
informative and interactive teaching and learning. Last, there is Puspitasari (2021), who conducted
research on learning systems using MOOC. From this study it was concluded that MOOC was
effectively used in learning, especially to increase students' motivation and independence.

Some of the previous research described above shows that there has been research on safety
management systems and research on the application of MOOC in learning activities. However,
there has been no previous research that examines the effectiveness of learning safety management
systems using MOOCs. Therefore, researchers conducted research with the aim of knowing the
effectiveness of the safety management system learning method through MOOCs compared to

previous learning methods.

METHOD

This research is a type of quantitative descriptive research. The data collection technique is a
non-test technique with a research instrument in the form of a response questionnaire. The type of
questionnaire used is a closed questionnaire because closed statements can help respondents to
answer quickly and make it easier for researchers to carry out data analysis and tabulate the results
of all the questionnaire results that have been collected. This response questionnaire is used to obtain
data related to the response of young people to the effectiveness of developing safety management
system learning through MOOCs compared to previous learning models. The research was
conducted at the Palembang Poltekbang in November 2022. The population in this study was 250
Palembang Polytechnic cadets.

The data in this study were obtained from primary data sources by distributing
questionnaires to respondents. The hypothesis in this study consists of the Null Hypothesis (HO),
which states that there is no significant difference between the effectiveness of the MOOCs-based

SMS learning method and the previous learning method and Ha which states that there is a
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significant difference between the effectiveness of the MOOCs-based SMS learning method and the

learning method previously. The data analysis technique uses the Paired-Samples T-Test using SPSS.

Table 1. The instrument for Measuring the Effectiveness of the Development of MOOCS-Based
Safety Management System Learning at the Polytechnic of Palembang

. . MOOCs-Based
Prior Learning

Aspects SMS Learning
Methods Method
1 2 3 4 Learning Innovation 1 2 3 4
1 2 3 4 Technology Utilization 1 2 3 4
1 2 3 4 Creativity 1 2 3 4
1 2 3 4 Cognitive Ability 1 2 3 4
1 2 3 4 Learning outcomes 1 2 3 4

FINDINGS AND DISCUSSION
Findings

Previously, the development of MOOCs-based safety management system learning had been
carried out. This safety management system learning material is included in the MOOCs of the
Palembang Poltekbang. The following is a display of the MOOCs-based safety management system

learning that has been developed.

Figure 4. Display of MOOCs-Based Safety Management System Learning
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In this study, researchers asked trainees to fill out response sheets to find out the participants'
responses to the old learning method and the MOOCs-Based Safety Management System learning

method. The results can be seen in the following table.
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Table 2. Comparison of Old Learning Methods with MOOCs-Based SMS Learning Method

MOOCs-Based SMS

Prior Learning Methods Aspects Learning Method
(%)
(%)
71% Learning Innovation 86%
65% Technology Utilization 87%
69% Creativity 85%
70% Cognitive Ability 80%
71% Learning outcomes 85%

Based on the comparison table above, it can be seen that the effectiveness of MOOCs based
SMS learning method is higher than the previous learning method. The average effectiveness of the
previous learning method= 69% and MOOCs based SMS learning method= 85%. To prove the
significance of the difference MOOCs based the SMS learning method and previous learning

methods, need to be tested statistically with a correlated (related) t-test.

Table 3. Paired Samples Statistics

std. std. Error
Means N Deviation Means
Pair1 Old Method 13.8571 105 97496 .09515
New Method 16.9619 105 1.36525 13324

Table 3 shows that the average score for the new method (MOOC-based SMS learning
method) is higher than the average score for the old method. In addition, the distribution range of
the new method's score data is also wider and with a higher standard error.

Table 4. Paired Samples Correlations

N Correlation  Sig.

Pair1 Old Method & New
Method

To proceed to the T-Test result interpretation stage, make sure the two data (variables) are

105 003 975

not correlated. The basis for the decision is that if the Sig. > alpha 5% (0.05), it can be concluded that
the two data (variables) are not correlated. From table 4 it can be seen that the value of Sig. of 0.975
which means it is greater than 0.05 so that the process can proceed to the T-Test result interpretation

stage.
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Table 5. Paired Samples Test

Paired Differences

95% Confidence Interval of

std. std. Error the Difference Sig. (2-
Means Deviation  Means Lower Upper t df tailed)
Pair Old Method - - -
1 New Method 310476 1.67518 16348 -3.42895 -2.78057 18,992 104 .000

The basis for decision making is based on the level of significance, if the
probability/significance level is > 0.05, then Ho is accepted, and if the probability/significance level
is < 0.05 then Ho is rejected. From the table above it can be seen that the sig. (2-tailed) of 0.000 which
means less than 0.05. Based on the basis of the decision, then HO is rejected and Ha is accepted. This
means that there is a significant difference between the effectiveness of the MOOCs-based SMS
learning method and the previous learning method. It is also supported by the data in table 2 so that
it can be decided that MOOCs based SMS learning method more effective than previous learning

methods.

Discussion

The results showed that there were significant differences between the effectiveness of the
learning methods Safety Management System (SMS) based MOOCsand previous learning methods,
where the MOOCs-based SMS learning method is more effective than previous learning methods,
both in aspects of learning innovation, use of technology, creativity, cognitive abilities, and learning
outcomes.

The MOOCs-based learning method is a form of learning innovation in courses SMS that
utilizes technology in its application. The results of research conducted by (Khojir et al., 2022) also
shows that MOOC is effectively used in the learning process because it is supported by technological
features such as interaction, collaboration, self-reflection and evaluation systems in accessing
learning resources based on knowledge and experience. This of course will affect the creativity of
teachers and students.

Based on the results of a systematic literature review conducted by (Pambudi & Wibawa,
2020) in 8 research journals that discuss the effect of the MOOC (Massive Open Online Courses)
learning model on student learning outcomes, it is concluded that MOOC learning is also effective
and appropriate for use in the teaching and learning process in terms of significantly improving

student learning outcomes. This is in line with the results of research conducted by researchers.
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CONCLUSION

The research was carried out by giving questionnaires to Palembang Polytechnic students
who took the Safety Management System course to find out the effectiveness of the safety
management system learning method through MOOCs compared to previous learning methods.
The data obtained were analyzed by producing t test sig. (2-tailed) of 0.000, which means less than
0.05. Based on the basis of decision, then Ho is rejected and Ha is accepted. This means that there is
a significant difference between the effectiveness of the MOOCs-based SMS learning method and

the previous learning method.

REFERENCES

Adristy, J. A., Adiliawijaya, R., & Endrawijaya, I. (2020). Pengaruh Penerapan Safety Management
System Terhadap Kualitas Pelayanan Pemanduan Lalu Lintas Udara Di Perum Lppnpi Kantor
Cabang Gorontalo. Jurnal Ilmiah Aviasi, 13(3), 15-21.

Awang, A., Ghani, R. A, Muhammud, F. safura, Bakar, R. A., & Sulaiman, N. H. (2021). An Analysis
Student Acceptance of Islamic Education through Interactive MOOC Learning during Covid-
19 Pandemic. BITARA International Journal of Civilizational Studies and Human Sciences, 4(4), 1—-
14.

Batuwangala, E., Silva, J., & Wild, G. (2018). The Regulatory Framework for Safety Management
Systems in Airworthiness Organisations. Aerospace, 5(4).
https://doi.org/10.3390/aerospace5040117

Gerede, E., & Kurt, Y. (2018). an Assessment of Aviation Safety Management System Applications
From the New Institutional Theory Perspective. International Journal of Management Economics
and Business, 14(1), 0-0. https://doi.org/10.17130/ijmeb.2018137576

Halim, A. A., Yusoff, A. N. M., Majid, A. A., Othman, N., Azri, N., & Samir, N. M. (2020). Penerimaan
pelajar terhadap aplikasi MOOC TITAS Versi 2.0 di universiti awam Malaysia. Sains Insani,
5(1), 73-78.

Khojir, K., Khoirunnikmah, I, & Syntha, N. (2022). Teknologi Sebagai Media Pembelajaran
Pendidikan Agama Islam Di Era Revolusi Industri 4.0. EI-Buhuth: Borneo Journal ..., 5(1), 65-77.
https://journal.uinsi.ac.id/index.php/el-Buhuth/article/view/4373

Mafaza, S. A. R., & Haryati, E. S. (2022). Analisis Safety Management System Petugas AMC Dalam

Menangani Bahaya Hewan Liar di Area Airside Bandar Udara Adi Soemarmo Surakarta. Jurnal

344



The Effectiveness of Moocs-Based Safety ... . (I.G.A Ayu Mas Oka, et al.)

Multidisiplin Madani, 2(5), 2533-2550. https://doi.org/10.55927/mudima.v2i5.370

Magbul, M. (2020). THE ROLE OF THE MASSIVE OPEN ONLINE COURSE (MOOC) IN
LEARNING AL-QURAN IN INDONESIA. Jurnal Diklat Keagamaan, 14(3), 239-250.

Margaryan, A., Bianco, M., & Littlejohn, A. (2015). Instructional quality of Massive Open Online
Courses (MOQOCs). Computers and Education, 77-83.
https://doi.org/10.1016/j.compedu.2014.08.005

Martadinata, M. I, Febiyanti, H., Suryan, V., Pratama, R. A., & Nabilah, H. A. (2021). Implementasi
Safety Management System Di Bandar Udara Internasional Radin Inten i Pada Masa Pandemi
Covid -19.  Journal of Airport Engineering  Technology  (JAET), 2(01), 1-15.
https://doi.org/10.52989/jaet.v2i01.44

Nardo, M. Di, Madonna, M., Murino, T., & Castagna, F. (2020). Modelling a safety management
system using system dynamics at the Bhopal incident. Applied Sciences (Switzerland), 10(3).
https://doi.org/10.3390/app10030903

Nugraha, W., Amalia, D., Soleh, A. M., Masitoh, F., & Abdullah, A. (2020). Pelatihan Safety
Management System bagi Pegawai Unit Penyelenggara Bandar Udara Gusti Syamsir Alam
Kotabaru. Darmabakti:  Jurnal Inovasi Pengabdian Dalam Penerbangan, 1(1), 19-29.
https://doi.org/10.52989/darmabakti.v1il.9

Pambudi, M. B., & Wibawa, S. C. (2020). Pengaruh Model Pembelajaran Massive Open Online
Courses Terhadap Hasil Belajar Peserta Didik. Jurnal IT-EDU, 5(1), 294-302.

Poerwanto, E. (2019). The Analysis of Implementing Safety Management System (SMS) to Improve
The Flight Safety. Conference SENATIK STT Adisutjipto Yogyakarta, 5, 17-26.
https://doi.org/10.28989/senatik.v5i0.345

Praherdhiono, H., Adi, E. P.,, & Prihatmoko, Y. (2018). Konstruksi Demokrasi Belajar Berbasis
Kehidupan Pada Implementasi Lms Dan Mooc. Edcomtech, 3(1), 21-28.

Prinzel, L., Ellis, K., Koelling, J., Krois, P., Davies, M., & Mah, R. (2021). Examining the Changing
Roles and Responsibilities of Humans in Envisioned Future in-Time Aviation Safety
Management Systems. International Symposium on Aviation Psychology, 346-351.
https://corescholar.libraries.wright.edu/isap_2021https://corescholar.libraries.wright.edu/isap
_2021/58

Puspitasari, Y. (2021). Penerapan Pembelajaran Jarak Jauh Dengan Penggunaan Mooc Untuk

Meningkatkan Motivasi Dan Kemandirian Mahasiswa. Indonesian Journal of Natural Science

345



Scaffolding: Jurnal Pendidikan Islam dan Multikulturalisme

Education (IINSE), 4(1), 392-399. https://doi.org/10.31002/nse.v4i1.1628

Risdianto, E., Yanto, M., Kristiawan, M., & Gunawan, G. (2021). Respon Guru Pendidikan Anak Usia
Dini terhadap MOOCs berbantuan Augmented Reality. Jurnal Obsesi: Jurnal Pendidikan Anak
Usia Din, 5(2), 1487-1500. https://doi.org/10.31004/obsesi.v5i2.907

Risdianto, E., Yanto, M., & Yumiarty, Y. (2021). Analysis of Teacher Candidate Responses to the
Needs of Blended Learning Model Based on MOOCs and Augmented Reality. Jurnal Iqra’:
Kajian Ilmu Pendidikan, 6(1), 14-26.

Supriyanto, E. (2020). Analisis Penerapan Safety Management System Di Uamtc. Jurnal INDEPT,
9(1), 1-10.

Triadmojo, A., & Sri Haryati, E. (2022). Penerapan Sistem Manajemen Keselamatan (Safety
Management System) di Bandar Udara Rahadi Oesman Ketapang Kalimantan Barat. Jurnal
Kewarganegaraan, 6(3), 5872-5879.

Umar, S. H, Hodi, H,, & P.K, N. (2018). Evaluasi Sistem Manajemen Keselamatan (Safety
Management System) Di Bandar Udara Internasional Adi Soemarmo Boyolali. Prosiding
Seminar Nasional Pakar, 10(1), 167-173. https://doi.org/10.25105/pakar.v0i0.2717

Utomo, R. G., & Rosmansyah, Y. (2020). Framework untuk Mendesain Sistem Massive Open Online
Courses (MOOCs) untuk Universitas di Indonesia. Edsence: Jurnal Pendidikan Multimedia, 2(2),
65-74. https://doi.org/10.17509/edsence.v2i2.29776

Wiliyanti, V., Destiana, A., & Shidgha, N. H. (2022). Development Massive Open Online Courses
(MOOCs) Based on Moodle in High School Physics Static Electricity. JURNAL
PEMBELAJARAN FISIKA, 10(1), 55-66.

Yiu, N. S. N., Chan, D. W. M., Shan, M., & Sze, N. N. (2019). Implementation of safety management
system in managing construction projects: Benefits and obstacles. Safety Science, 117(1), 23-32.
https://doi.org/10.1016/j.ssci.2019.03.027

Zhussupbekov, A. (2015). Moocs and Their Implications for Traditional Higher Education

Institutions. Journal of University of Southampton, 29-33.

346



