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ABSTRACT

En-route Flight Information (EFI) is the main subject of the aeronautical communication study program,but in
learning there is no EFI module. The author's goal of this final project is to create a design in the form of an EFI e-
module as a reference medium in an interesting and systematic learning optimization process. The e-module is made
using flipbook. The number of participants in the product feasibility trial was 20 people, 10 cadets of class 6, 10 flight
communication alumnus. The research method uses PIECES testing techniques. This e-module was tested using the
Borg & Gall; (1) Potential and problems, (2) Data collection, (3) Product design, (4) Design validation, (5) Design
revision, (6) Product trial, (7) Product revision, (8) Trial use , (9) Product revision and (10) dissemination and
implementation. The result of this research is an e-module that contains learning material for EFI courses, especially
Theory, which is adjusted to the academic syllabus, in which there is material made according to the semester learning
plan equipped with pictures and videos, there are mini tests for each chapter, midterm exam questions and semester final
exams in the form of multiple choice and true and false, automatic correction of answers that can be used to measure

the level of understanding of cadets.
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1. INTRODUCTION
Learning media is an important element in the learning
process, as a learning resource that can assist

lecturers in enriching the insights of cadets. [1] [2] [3]
Aviation Polytechnic of Surabaya has and develops a
Learning Management System (LMS) facility as a

system that helps teachers create syllabuses, manage
learning materials, manage cadets' learning activities. This
Learning Management System (LMS) facility is in the form
of a  website application with the name
https://courses.poltekbangsby.ac.id/ which is open

source and uses the Moodle platform.[4] [5] [6] [7] [8]
[9]

In the independent curriculum, the module as a guide
or guideline in teaching and learning activities, the
function of the module is stated as independent teaching
material without depending on the educator, besides that
it is an evaluation tool to measure the mastery of students
in the material that has been studied. E-modules or
electronic modules are modules in digital form, consisting
of text, images, or both that contain digital electronic
material accompanied by simulations that can and should
be used in learning. [10] [11] [12] [13] En-route Flight
Information (EFI) is a course in semester 4 including work
expertise courses (MKB) Aeronautical communication
Study Program. En- route Flight Information (EFI) studies

the procedures for guiding aircraft in uncontrolled
airspace [14] [15] [16] [17] [18] [19] [20] But in real
conditions there is no EFI module.

From the above study, as a form of research
preparation aimed at improving the quality and
effectiveness of the education system in terms of
reference search as one of the interactive EFI learning
resources at the Aviation Polytechnic of Surabaya,
Aeronautical communication Study Program, the
researcher designed this research.

This research only focuses on the initial design of

LMS-based electronic modules, En-route flight
information courses. how to make students of
aeronautical ~ communication  study  programs

understand learning material with interactive learning
available learning videos, practice questions for each
chapter, and as one of the independent learning
materials without depending on the teacher where
students can set the period of time or not learning
according to their abilities. The teachers only focus. The
teachers only focus on the extent of each student's
learning activities, not on the summary orreference
material, the syllabus and learning objectives have also
been uploaded. product feasibility testing is also
assessed in this study, whether the EFI emodule is
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feasible or not in use. To fulfill the objectives of this
study,the questions below are posed:

1. How to design an e-module in the EFI Theory
course using the Borg & Gall method for the D3 KP Study
Program at Aviation Polytechnic of Surabaya using LMS?

2. How is the feasibility test of the LMS-based EFI
e-module product?

2. METHODS

2.1 E-module Design
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Figure 1 Borg & Gall Model R&D Testing Technique

2.1.1 Potential & Problems

1) Material selection
The material developed in this
development of learning media is En-route Flight
Information (EFI). The selection of the material is based
on several reasons, namely:

a) EFI is flight communication guiding material which is
the main lesson of the flight communication study

research and

program where students will be trained to have EFI
control technique skills in order to guide and provide
information to aircraft in order to create flight safety.

b) EFl is a training for the Aviation Communication study
program where students will be given an Aeronautical
Communication Officer (ACO) license which includes
an FI rating for students to work or On The Job Training
(OJT) at the airport.

2) Selection of Research Location
The research location used in this research is Politeknik
Penerbangan Surabaya, the selection of the school is
based on several reasons, namely:

a) Aviation Polytechnic of Surabaya has EFI laboratory
facilities that have good quality and can resemble real
conditions in the field.

b) The campus location is easily accessible by the
author and the author is an active cadet at the

Aviation Polytechnic of Surabaya campus.

3) Needs Analysis
The initial step taken by the author in this research and
development is to observe EFI learning in the
classroom to find out the problems faced related to EFI
learning at the Aviation Polytechnic of Surabaya.

2.1.2  Data collection
The planning stage for the development of EFI e-
modules, the things that are done are starting by
looking for various sources or references related to EFI
books or documents tailored to the curriculum to be
developed, understanding carefully related to the
specifications of EFI learning, understanding the
problems experienced by learners or students when
EFI lessons take place, choosing the right design.
Planning the EFI e-module development process
includes e-module design, learning materials tailored
to the curriculum, midterm and final exam questions.

2.1.3 Product Design
The EFI e-module development process takes
approximately 6 months, where the development of the
EFI e-module goes through several stages of EFI e-
module development including:

1) Development of EFI learning materials used in
learning in the KP study program.

2) Development of LMS-based EFI e-module design at
Aviation Polytechnic Surabaya.

3) Development of making practice questions for the
midterm and final semester exams.

2.1.4 Design Validation
After product development is complete, the next step
is to test whether the product developed is valid or not.
Validation is an activity of collecting information from
experts in their fields (validators) to determine whether
the product developed is valid or not.
Validation aims to determine the level of feasibility of
the EFI e-module developed before it is used in EFI
training. A product is said to be valid or feasible to use
if the degree of validity is high, while on the contrary
it is said to be invalid if the degree of validity is low.
The validity test was given to several expert validators,
including:

1) Material expert
Experts in the field of EFI are lecturers of EFI courses
at the Aviation Polytechnic of Surabaya.

2) Media Expert
Experts in the field of media, namely lecturers in
Information Technology courses at the Aviation
Polytechnic of Surabaya.
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2.1.5 Design Revision

After the product has been validated by several experts,
the next step is to conduct a product review. Product
changes are made if there are many weaknesses and
shortcomings in the form or content of standards, so that
this product revision is based on the results of expert
research from the collected validators. Various expert
responses, criticisms and suggestions were analyzed.
From the results of the analysis, changes or additions
were made to the EFI e-module developed.

2.1.6  Product Trial
After revising the product, the next step is to test the
product in the field. Product trials in the field are needed
to assess the feasibility of the EFI e-modules developed.
In this field trial, it was conducted on D3 KP cadets class
6 totaling 10 people, D3 KP alumnus totaling 10 people.

2.1.7 Product Revision
After testing the product, the author examines it again
based on the results of the sample tests of students and
alumnus of the D3 KP study program obtained after using
the EFI e-module. If the analysis results show that the e-
module is suitable for use in EFI learning, no
confirmation or product revision is required again.

2.1.8  Usage trial
After revising the product, the next step is to test the
product usage. With instruments and samples carried out
to the same respondents, carried out to D3 KP cadets
class 6 totaling 10 people, D3 KP alumnus totaling 10
people.

2.1.9  Final product revision (if necessary)
After testing the product, the author checks it again. This
final version is based on the results of sample tests of
students and alumnus of the D3 KP study program
obtained after using the EFI e-module.

2.1.10 Dissemination and Implementation
Dissemination and Implementation is to convey the
results of EFI e-module product development to experts

through meeting  forums,  product
dissemination.

2.2 Participants
This study was intended to determine the feasibility of the
product, namely the EFI module, consisting of twenty
participants. consisting of 10 6th grade aviation
communication cadets, 10 aviation

communication alumnus. Participants in this training
were randomly selected.

2.3 Procedures
How to access the e-learning web page:

1) Open a web  browser and  access

https://courses.poltekbangsby.ac.id/ in the URL column
at the top of the browser then press enter. You will be
directed to the Aviation Polytechnic of Surabaya e-
learning system page to log in.

2)Click the Login button on the top right. You will be
directed to the login page.

Figure 2 Login Page Display

3) Enter your Username and Password. After that press
Enter or click the Login button.
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1
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4) After successfully logging in, the lecturer's name
will appear in place of the previous Login text in the
upper right corner.
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Figure 3 Login Page Display
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Figure 4 Login Page Display

To view the courses follow

the instructions below:

taught, please
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5) After successfully logging in, you will be on the
frontpage of the Aviation Polytechnic of Surabaya e-
learning. On the Home page, you can see a list of courses
located in the Course Categories of the e- learning
website.

G & counespebekbangsby seid e cseect=] aes 0@

Gnfine Courses Poltekbong Surabaya ‘

Kursus yang terssdia

Figure 5 Page Display After Login

6) In addition, you can access the courses or courses taught
in the Course Categories on the Navigation panel on the left
sidebar of the e-learning website page.

& e w

Online Courses Poltekbang Surabaya

Figure 6 Course Catagories Display

7) After that, you will be given a Course Overview view
along with menu panels for course content management as
shown below.

% | @

& 5 @ i couniaspoltekbangsbiyackdim

Figure 7 Course Overview Display

8) Select the material and you will be directed to the course
page. On this page will be displayed a list of lecture
activities added to the course.

Figure 8 EFI Course Page Display

3 RESULTS AND DISCUSSION

This section will explain the results of the research and
its discussion. This research implementation report
includes potential and problems, data collection,
product design, design validation, design revision,
product trial, product trial revision, usage trial, usage
revision, limited production. To facilitate the
discussion, the research results will be presented at
each stage of development. The procedural results of
the Borg & Gall model are :

1). Potential & Problem results there are results of
material selection, namely En-route Flight Information
because it is the main subject of flight communication
and the issuance of the FI rating. The selection of the
location of the EFI laboratory of the Surabaya
polytechnic has facilities that resemble real conditions
in the field. The results of the needs analysis after
observing and distributing questionnaires to 10
aeronautical communication cadets 6 results show that
there is indeed a need for e-modules in supporting
cadet learning, because at this time cadets only rely on
learning material from lecturer explanations or flight
documents for self-study given the absence of
EFImodules.

2). The results of Data Collection are looking for
various sources or references related to EFI books or
documents. EFI e-module development process
planning includes e-module design, learning materials
tailored to the curriculum, midterm exam questions and
end-of-semester exam questions.

3). The results of Product Design with the
development stage are the results of the development
of the LMS- based EFI e-module design at the Aviation
Polytechnic of Surabaya, the results of the
development of EFI learning materials used in learning
in the KP study program, the results of the
development of making practice questions for the
midterm and final semester exams.

4). The results of Design Validation carried out by
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media experts and material experts (lecturers teaching EFI
courses) The results of validation from media

experts & material experts show that e-modules are valid and
very easy to understand with revisions to the results of
validation from material experts, namely changes in material
in chapter 9 to generalize the previous manual FIC simulator
Balikpapan to manual FIC simulator. The result of media
validation is to include heyzine flipbook link in the
description of each chapter on the LMS website.
5). Revision Result Design makes changes to the revisions
given from material and media experts.
6). The results of the Product Trial this research uses the
PIECES method and use skala likert with a percentage of
93.6% means Very (Agree, Good, Like) with revisions from
respondents, namely the design can be more varied, the need
to add current information on the condition of FIC in
Indonesia, add mini tests for each chapter, improve typing,
for example, if the sentence is too long, it can be continued
on the next page, the arrangement of the text can be adjusted
so that it is not too close.
7). Product Revision Results make changes to the revisions
given from respondents.
8). The results of the Usage Trial with the same
questionnaire and research objectives have improved with a
percentage of 97.5% and there are no revisions. This
research uses the PIECES method, namely:
a.  Performance
The display design on the LMS-based e-module for the
EFI Theory course is attractive, with a presentation
index of trial 1 of 94% and an increase in trial 2 of 98%.
b.  Information
The information obtained on the LMS-based e- module
for the EFI Theory course is satisfied for learning media
and participant literacy needs, with a trial 1 presentation
index of 93% and an increase in trial 2 of 97%.
c.  Economics

LMS-based e-modules for EFI Theory courses provide
future benefits in learning Aeronautical communication
Study Program, with a presentation index of trial 1 of
93% and an increase in trial 2 of 98%.

d.  Control

The system contained in the LMS-based e-module for
the EFI Theory course is easy to understand and use for
cadets' information search, with a presentation index of
trial 1 of 95% and an increase in trial 2 of 99%.

Efficiency

The data provided is in accordance with the
participant's expectations in finding literacy
material for EFI Theory, with a presentation
index of trial 1 of 95% and an increase in trial 2
of 96%.
e. Service
After using the LMS-based e-module for the
EFI Theory course, the participant is helped by
the e- module that provides information, with a
presentation index of trial 1 of 92% and an
increase in trial 2 of 97%.
9). Final Product Revision no revisions were made.
10). Dissemination and Implementation Results
convey the results of EFI e-module product
development to experts through forums, and product
dissemination. at this stage the author applies the
results of the final product revision by uploading to
the En-Route Flight Information course / course on
e-learning https://courses.poltekbangsby.ac.id/

CONCLUSION

1. Designing LMS-based EFI e-modulesusing the borg
and gall method, namely by developing the Aviation
Polytechnic of Surabaya e- learning website with the
addition of courses on the course menu to support the
author's goals and with this development the author
hopes that the Aviation Polytechnic of Surabaya e-
learning website will develop more in terms of
appearance and information provided. This LMS-based
En-route Flight Information (EFI) e- module carries the
characteristics of a complete learning resource, in which
there are sources of information in the form of material
tailored to the syllabus, images, and also learning videos.
In addition, the electronic module is also equipped with
quiz-based midterm and final exam features.

2. This research uses the Borg & Gall method, and the
PIECES testing technique. From the results of the
questionnaire distributed by the author to respondents 10
alumnus of the Aeronautical communication D3 Study
Program and 10 cadets of the Aeronautical
communication D3 Study Program Batch 6, the
conclusion was obtained: The average value of the entire
product trial

1 is 93.6%, meaning Very (Agree, Good, Like).
Experiencing an increase of 97.5% means Very (Agree,
Good, Like). So this EFI e-module is suitable for use.
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