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Published Sept, 2024 Program faces a shortage of learning resources. This paper aims to analyze student needs,
develop learning resources, assess their feasibility, and gather feedback on an electronic
Keywords module for the AVSEC course. The module, created using Canva, will be distributed via the
institution's Learning Management System (LMS) and the author's YouTube channel to
Building design, enhance learning and improve students' competencies. The Research and Development
Development research, (RnD) method with a 4D development model (Define, Design, Development, and
Electronic modules, 4D Disseminate) was used to create the module. In the Define stage, the lack of learning media
models, Aviation security for AVSEC was identified. During the Design stage, the electronic module was developed

based on the syllabus. In the Development stage, the module and validation form were
distributed to selected respondents, with feedback from students and lecturers incorporated
into the final version. In the Disseminate stage, the module was made available through the
LMS. Based on data analysis, the module received a 73% validity rating from students,
indicating its potential to enhance the existing learning resources for the AVSEC course..
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1 INTRODUCTION

Education is a means to enhance human intelligence and abilities. Through education, individuals can develop their
personalities and critical thinking skills. Technological advancements in education are among the methods used to improve
educational quality. The continuous evolution of information and communication technology (ICT) fosters the development
of educational technology. Learning systems are significantly influenced by advancements in information, communication,
and technology. What was once the sole responsibility of instructors is now primarily the responsibility of students, as learning
can occur anytime and anywhere, whether through face-to-face or virtual activities. Therefore, education as a field must
continuously adapt to changing conditions and support student learning in various situations.
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Safety in aviation is of paramount importance and must be strictly adhered to. Aviation security professionals, who are
responsible for various security aspects at airports and during flight operations, play a crucial role in ensuring flight safety.
The issuance of licenses in accordance with the requirements specified in Law No. 1 of 2009 on Aviation, Article 91, which
states that "Every aviation personnel, whether working on aircraft or on the ground related to flight safety, must have a license
or other approval issued by the Director General," is one of the primary efforts to ensure the competency and professionalism
of aviation security personnel.

The official document that certifies an individual's completion of training, work experience, and examinations approved by
aviation authorities is an aviation security personnel license. Holding this license demonstrates an individual's technical
proficiency as well as their compliance with stringent safety regulations in the aviation sector. This aligns with the explanation
provided in Idonesian Law No. 1 of 2009 on Aviation, which states that a license is a permit granted to an individual who
meets specific standards to engage in their field of activity for a designated period. However, despite the general recognition
of the necessity for aviation security personnel licenses, there are still certain challenges and discussions surrounding its
implementation.

Safety is a top priority and must be upheld, given the increasing complexity and dynamism of the aviation industry. The
presence of qualified and experienced aviation security personnel is crucial to maintaining flight safety. However, effective
and efficient training and certification procedures are required to ensure that aviation security personnel possess the necessary
skills. Information and communication technology has transformed education and social interactions in today's digital era.
Training processes can now be conducted more effectively, efficiently, and with better accessibility due to digitalization.
Digital technology can be leveraged to enhance the training process for aviation security officers, resulting in a more competent
and prepared workforce

The importance of licensing for aviation security personnel and how digitalization can enhance the training process will be the
main focus of this final project. The project aims to find creative and practical solutions to support the development of qualified
and competent aviation security personnel in today’s fast-paced aviation industry by understanding the crucial role of licensing
in maintaining flight safety and the potential of digitalization to improve training efficiency. The chosen title for this project
is: "Design and Development of an Electronic Module for Training in Manual Screening of Individuals or Using
Handheld Metal Detector / HHMD Basic Aviation Security Course Based on Moodle Using Research and Development
4D."

In this final project to conclude the author’s education in Aviation Polytechnic of Surabaya, the author identifies several issues
related to the need for learning media at Aviation Polytechnic of Surabaya, particularly within the context of the BASIC
AVIATION SECURITY course. The primary questions addressed include identifying the need for learning media, developing
an electronic module based on Moodle using the Research and Development 4D Model, and testing the feasibility of the
module.

To avoid topic expansion, the author limits the scope by focusing on the development of an electronic module using Canva,
which will be integrated into the Learning Management System (LMS) of Aviation Polytechnic of Surabaya. This module will
cover material and competencies related to personal screening in Basic Aviation Security, incorporating both theory and
practical elements in line with real-world conditions at airports.

The main objective of this final project is to develop teaching materials for use in the Aviation Security course training at
Aviation Polytechnic of Surabaya. With a viable and innovative module, it is expected to enhance the ease of teaching and
positively contribute to the quality of education at the institution. The anticipated benefits of this project include improving
the author's technological skills as preparation for entering the workforce in the era of Industry 4.0, and contributing to Aviation
Polytechnic of Surabaya by facilitating a more flexible and efficient teaching and learning process for students in the Air
Transportation Management program.

2 METHODS

Research Design

This study employs the Research and Development (R&D) method, aimed at developing or refining a product, in this case,
the electronic module for Aviation Security (AVSEC). The R&D method includes processes from understanding, basis, to
findings related to the electronic module. After the module is developed based on the findings, its effectiveness is tested,
followed by improvements before it is finally disseminated to the public.

Additionally, this study adopts the 4D model, which consists of four stages: define (needs analysis), design (framework and
educational materials preparation), develop (development and validation testing of the media), and disseminate
(implementation to the writing subject). The development of the AVSEC electronic module aims to optimize the training
process through the digitalization of learning materials, making it easier for learners to study the presented content.

Data Collection Techniques

The development of the electronic module for Aviation Security is a quantitative task that utilizes surveys or questionnaires to
collect data. One characteristic of quantitative research is that the researcher acts as both the data collector and the instrument,
guiding interviews, observations, questionnaires, and other methods. Sugiyono defines a questionnaire as a data collection
method that involves providing a series of written questions or statements to respondents to be completed. Surveys, also known
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as questionnaires, are written tools used by researchers to obtain data from respondents in the form of statements or questions
to investigate data and perspectives.

For this project, the researcher will use faculty members from the Polytechnic of Surabaya and students from the Air
Transportation Management Program as subjects. The goal of data collection is to identify product shortcomings and gather
feedback and suggestions that can serve as a guide for improving the quality of the electronic module being developed.

LITERATURE REVIEW

Supporting Theories

Design and Construction, according to Pressman, refers to a series of procedures that translate system analysis results into
programming language, describe the details of components, and address limitations in the development process. Construction
involves creating, replacing, or improving an existing system. Overall, design and construction pertain to the depiction,
planning, and creation of sketches that integrate separate elements into a cohesive, functional whole.

An electronic module, or e-module, is a digital learning medium that contains text, images, animations, or videos to support
the learning process. Unlike conventional modules, e-modules are more engaging and interactive, leveraging digital formats
to provide a more dynamic learning experience that is easily accessible via computers or other electronic devices.

Moodle is a web-based learning platform that serves as a "Digital Classroom". Moodle allows access to learning materials,
quizzes, and electronic journals, and supports remote learning. It offers several advantages, such as being open-source, which
allows for free access, and its flexibility, making it user-friendly for various educational stakeholders.

Aviation Security (AVSEC)

Aviation Security is responsible for overseeing the operational safety of aviation and airport facilities. This encompasses not
only security and safety but also the protection of people, cargo, aircraft, buildings, and critical ground and airborne assets,
particularly those around and within airports. According to Indonesian Law No. 1 of 2009 of Aviation, Aviation Security is
tasked with ensuring the safety and security of aircraft, especially at airports, and holds responsibilities in accordance with its
authority.

Personnel Licensing

According to Transportation & Air, a license is a permit granted to an individual who has met specific requirements to perform
work in their field for a designated period. The same source defines airport personnel as those directly involved in the operation
and/or maintenance of airport infrastructure. Based on this definition of licenses and airport personnel, an aviation security
license is an authorization given to individuals who meet the requirements to operate and maintain airport facilities for a
specified duration.

Additionally, Regulation PM 32 of 2020 governs the competency absorption process, specifically training for aviation security
personnel, and the urgency of demonstrating competency through licensing. This regulation aims to ensure that aviation
personnel education and training activities are conducted periodically, professionally, and in accordance with standards set by
Indonesian civil aviation authorities. The goal is to enhance the safety and security of aviation operations in Indonesia by
improving the quality and skills of aviation workers.

Basic Aviation Security (AVSEC)

Personnel who have completed basic aviation security (AVSEC) training are known as basic aviation security personnel. To
ensure the safety of aviation operations, they are responsible for performing fundamental security duties at airports and other
aviation infrastructure. These responsibilities include processing suspicious items, managing access to restricted areas,
inspecting individuals and baggage for potential threats to aviation safety, and more.

Key topics covered in Basic Aviation Security (AVSEC) training include Understanding aviation security processes,
identifying risks and threats, Screening and searching techniques, Communication and dispute resolution techniques, Relevant
aviation security laws and policies.

Basic aviation security personnel are also trained in the use of contemporary security tools and technologies, such as closed-
circuit television (CCTV), surveillance systems, baggage scanners, and metal detectors. To ensure that aviation security
protocols are adhered to and aviation operations remain safe, Basic Aviation Security (AVSEC) personnel must be present at
airports and other aviation locations. This requirement is reinforced by PM 28 of 2021, which outlines the criteria for the
National Aviation Security Education and Training Program set by the Ministry of Transportation.

Data Analysis techniques

In this research, data analysis techniques involve processing data collected from respondents using inferential statistics, which
allows the results of the sample analysis to be generalized to a larger population. The questionnaires used in this study assess
the quality of the learning media and participants' responses. These questionnaires employ a Likert scale with a 1-4 interval to
measure respondents' opinions, attitudes, and perceptions, where supportive answers receive higher scores and non-supportive
answers receive lower scores.

Validity Testing is used to determine the extent to which the measurement tool in this research accurately measures what it is
supposed to measure. The validity of the questionnaire is tested using correlation coefficients, where a value of 0.5 is
considered valid for use. Validity testing is conducted with Microsoft Excel, utilizing the correlation formula to calculate the
validity coefficient. If the results indicate high validity, the questionnaire is deemed suitable for use in the research.

In addition to validity, reliability testing is also conducted to ensure the consistency of respondents' answers over time. In this
research, reliability testing is performed using the Cronbach's Alpha method, with the aid of Microsoft Excel. An instrument
is considered reliable if its reliability coefficient is close to 1 or deemed adequate if it is greater than or equal to 0.7. High
reliability test results indicate that the instrument can be trusted to collect accurate data in the field.
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3 RESULTS

This research employs the Research and Development (RnD) method to develop or refine a product, specifically an e-module
as a learning tool for the Aviation Security course. The development process follows the 4D model, which consists of four
stages: define, design, develop, and disseminate. These stages are designed to identify user needs, develop appropriate learning
designs, and test and disseminate the resulting product.

In the define stage, the author conducted a needs analysis to understand the deficiencies within the Air Transportation
Management Study Program, particularly the lack of e-modules as a learning support tool. This analysis provided the
foundation for the next stage, design, where the author designed the e-module using Canva, chosen based on the characteristics
of the material and the learners. The module was developed in accordance with the course syllabus and included animations
and evaluation components such as Mid-Semester Exams and Final Exams. This design aimed to enhance the learning
experience by integrating interactive and engaging elements, tailored to the specific needs of the course and its students.

In the develop stage, the product underwent testing and validation by subject matter experts and students. This trial phase
aimed to gather feedback, which was then used to refine the module before it was widely implemented. The educational product
was tested to ensure that the content and design were effective and met the learning needs. The final stage, disseminate,
involved distributing the e-module to students via online platforms such as Google Drive and Canva. The module was made
available as open educational material, which not only supported Aviation Security trainees but also helped to enhance public
knowledge about aviation security regulations and airport screening procedures.

The validation process for the e-module was carried out by subject matter experts, specifically the instructors of the Aviation
Security (AVSEC) course, as well as students from the 7th Alpha cohort of the Air Transportation Management Program. This
validation was conducted using Google Forms, aimed at evaluating the alignment of the content presented in the e-module
with the established basic competencies (KD) and core competencies (KI). A total of 51 respondents participated in the
validation process, which represents 25% of the total population of 209 students. This sample size was chosen to ensure that
the feedback collected was representative and provided a comprehensive evaluation of the e-module’s effectiveness and
relevance.

The validation questionnaire provided to subject matter experts was based on validation sheets from the Directorate of
Educational Personnel and the Directorate General of Educator and Educational Personnel Quality Improvement. The focus
was on evaluating how the e-module was developed, whether the content was aligned with the existing curriculum, and the
practicality of using the e-module as a standalone teaching resource without relying on other materials.

Meanwhile, the validation questionnaire for students was designed based on the teaching material validation sheets provided
by the National Professional Certification Agency (BNSP). This questionnaire aimed to measure students' interest in the e-
module and assess the appropriateness of the content and language used. Feedback from students was crucial to ensure that
the e-module not only met academic standards but also was engaging and easily understood by the target users.

Data analysis was conducted after collecting data from subject matter experts and students via Google Forms. The obtained
data was then analyzed to generate information that supports the development of the Aviation Security e-module. This process
included testing the writing instrument, validity testing, reliability testing of the questionnaire, and analyzing the evaluation
results

The writing instrument testing was conducted by assessing the validity of the instrument through the correlation of each
indicator's score with the variable's score using the Pearson Product Moment method. This testing was performed on the
questionnaire distributed to 51 students of the Diploma 3 Air Transportation Management Program. The results indicated that
all statements in the questionnaire were valid, with the calculated r value being greater than the table value (0.279).
Subsequently, reliability testing was carried out using the Cronbach Alpha method, yielding a value of 0.981, which indicates
that the questionnaire is reliable.

The content validity test revealed that the aspects of interest, content, and language in the e-module received approval
percentages of 72%, 73%, and 74%, respectively, from 65 respondents. Additionally, the evaluations from subject matter
experts showed highly positive results, with an average score of 100% on all assessment aspects, indicating that the module is
highly suitable as an educational media.

The writing process began with analyzing the issues and subjects within the Diploma 3 Air Transportation Management
Program, followed by observation and title determination. After the proposal was approved, the author developed the
educational media using the R&D 4D model and conducted validation through a questionnaire. The final results indicate that
the e-module is suitable for use and ready for testing in the final project defense.

DISCUSSION

The development process of the e-module for the Aviation Security course, conducted using the Research and Development
(RnD) method, is an effort to improve the quality of learning in the Air Transportation Management Program. By employing
the 4D model, which consists of define, design, develop, and disseminate, the author can systematically identify needs, design,
test, and disseminate a module that meets educational requirements. The first step, define, involves a needs analysis that is
crucial for ensuring that the developed module addresses the gaps present in the study program.
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In the design phase, the use of Canva shows that the author considered the characteristics of the material and the learners in
the development of this e-module. Canva's use not only facilitates the creation of an engaging and interactive module but also
allows for the integration of evaluation components such as Mid-Term and Final Exams. This is important to ensure that the
module is not only informative but also supports the assessment process in learning.

The develop phase, which involves testing and validation by subject matter experts and students, is key to ensuring the module's
quality. This validation process provides an opportunity to receive direct feedback from experts and end users, allowing the
module to be refined before dissemination. The validation, conducted using Google Forms-based questionnaires, shows a data-
driven approach in decision-making, with results indicating high levels of validity and reliability.

Finally, the disseminate phase ensures that the developed module is widely accessible to students through online platforms.
The dissemination of this module as an open educational resource not only enhances accessibility but also has the potential to
increase public understanding of key aspects of aviation security. Thus, this e-module serves not only as a learning tool for
students but also as a contribution to enhancing knowledge in the field of aviation security.

CONCLUSION

Based on the results of the final project focusing on the development of the Electronic Module for the Basic Aviation Security
(AVSEC) course, several key conclusions can be drawn from the preparation process through to data analysis.

First, the understanding of the importance of accelerating the adaptation of Information and Communication Technology (ICT)
in education has driven the development of effective and efficient teaching materials. By identifying this need, the Electronic
Module accessible through the Learning Management System (LMS) of Aviation Polytechnic of Surabaya has become a
relevant and necessary solution to support a more modern and integrated learning process.

Second, the development of this module used the Research and Development (RnD) method with the 4D research model,
which includes define, design, develop, and disseminate. The resulting module not only integrates theory and practice but also
reflects real-world conditions that can be accessed anytime by training participants through the LMS. The feasibility testing
conducted showed very positive results, with 73% of student respondents and AVSEC personnel evaluating the module as
suitable for use, while expert/mentor assessments indicated a 100% score in terms of content and substance feasibility. These
results affirm that the developed electronic module meets the standards as an effective and high-quality teaching material.
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