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ARTICLE INFO ABSTRACT

Keywords: Purpose - Blended Learning in the Aerodrome & Heliport course combines
Aerodrome, theory and practice flexibly and interactively. Conventional methods are less
Blended Learning, effective due to the lack of active involvement and limited access to learning
Heliport, materials. This study aims to develop blended learning-based learning
Student competency, materials to improve student competency in the Aerodrome & Heliport
Teaching materials. course at the Makassar Aviation Polytechnic. In addition, this study was

conducted due to the low academic achievement of students, with 20%
failing the course.

Methodology - The research used the Research and Development (R&D)
model. However, only the first three stages are worked on: define, design,
and develop. This research involves 24 air transport management diploma
program students as respondents and two radio aids to air navigation
instructor respondents. Data were collected through survey, interview,
observation, and documentation. Assessments from experts on blended
Learning and aviation education using qualitative and quantitative analysis
methods were conducted to assess the validity of the developed teaching
materials.

Findings - The study demonstrated that blended Learning considerably
raised student proficiency. The methodically created instructional materials
received a high validity grade from specialists who rated them as "Very
Valid" (Va = 0.80). Additionally, the study discovered that using interactive
teaching resources —like video tutorials, simulations, and structured learning
modules —helped students comprehend complex ideas.

Contribution - On a practical level, this study provides real solutions to
address learning challenges in aviation vocational education by combining
online and in-person Learning. The teaching materials developed can be used
as a model by other similar institutions to design tech-based curricula that
meet industry needs. Theoretically, the study deepens our understanding of
how effective blended Learning can be in technical education, especially in
aviation, by emphasizing the need for flexible instructional design that
supports higher-order thinking Skills (HOTS).
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INTRODUCTION

Education is changing rapidly, making it important to rethink how lessons are delivered, what
materials are used, and how information is presented to meet students’ evolving needs (Haleem et al., 2022;
Singh et al., 2022). In the 21st century, Learning goes beyond simply passing on knowledge —it also involves
developing students' literacy, communication, attitudes, skills, and insights that align with technological
progress (Avdiu et al., 2025; Pérez & Montoya, 2022). Consequently, interactive and technologically based
learning models have become necessary in education. Combining face-to-face and online Learning, blended
Learning —which raises educational efficacy —has become very popular (Asghar et al., 2022; Gherhes et al.,
2021). This approach is particularly relevant in vocational education courses, such as those offered at the
Makassar Aviation Polytechnic, where a mix of theoretical knowledge and practical experience is crucial.
Preliminary results from the Aerodrome & Heliport study program at the Makassar Aviation Polytechnic
revealed that student competence levels fell short of projected levels. Surveys and interviews revealed that
twenty percent of students had to repeat this course, suggesting difficulties grasping the content. Moreover,
typical teaching strategies that are less engaging cause poor learning motivation among pupils. The non-
systemically organized learning resources make it challenging for pupils to understand the taught ideas.
Many studies reveal that conventional teaching approaches used in the Aerodrome & Heliport course have
primarily relied on lectures and text-based instruction, with limited student participation in the learning
process (Sylvia & Hutabarat, 2021; Yuniar et al., 2023). Particularly in technical disciplines requiring a more
pragmatic approach, this has led to students' inadequate awareness of airport and heliport concepts.

Furthermore tricky for students to relate theory with field applications (Marougkas et al., 2023) without
directly relating with real-world occurrences or pragmatic circumstances in education is their lack. Another
element influencing students' poor competency levels is the scarcity of learning resources that satisfy
aviation industry trends (Ng, 2022). This condition calls for creative learning strategies to raise students'
enjoyment of and efficacy of their education.

Combining Learning enables one to overcome challenges in teaching in the Aerodrome & Heliport
course. Combining face-to-face training with digital technology allows this method to enable students to
study freely and independently. Through blended Learning, teachers may design more systematic and
engaging learning materials that help their students grasp concepts (Bizami et al., 2023; Dakhi et al., 2020).
Furthermore, depending on their desire, students might access the materials anytime and at any moment, so
adopting digital media in the classroom can assist increase their drive (Bujang et al., 2020; Dhamayanti,
2021). Blended Learning dramatically increases students' learning outcomes and skill levels. Many studies
have looked at the idea of blended Learning in many spheres. Mixed Learning combines technology-based
Learning, both offline and online, with face-to-face instruction, according to Yusny et al. (2021). Peng and Fu
(2021) say this approach could increase students' learning outcomes and motivation. Miiller & Mildenberger
(2021) also said that blended Learning permits students to choose their study environment and time,
enhancing their knowledge of the content. His method is also rather pertinent to vocational education
systems, where students must acquire theoretical information and gain valuable skills needed in the
workforce.

This study parallels the research of Pasandin and Pérez (2021), which employed a blended learning
method in airport design education. Like that study, this one also uses technology and creative learning
strategies, digital resources, and case-based techniques to improve students' knowledge of aerodrome and
heliport design criteria. Though the emphasis differs, MR in pilot training vs. blended Learning in the
Aerodrome and heliport course, this study also corresponds with Schaffernak et al.'s (2022) study on
leveraging technology to increase learning efficacy. Moreover, this study corresponds with the initiatives of
Latif et al. (2024), which created digital learning tools using modules to increase the educational efficacy at
the Makassar Aviation Polytechnic. Both initiatives use digital-based teaching tools to increase students'
competency levels. This research treats learning differently, even if there are some parallels. While this study
focuses more on blended Learning, mixing physical classrooms and e-learning to improve students'
knowledge, Pasandin & Pérez (2021) used the Problem-Based Learning (PBL) approach, which stresses
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addressing real-world challenges in airport architecture. The technical execution differs from Schaffernak et
al.'s (2022) research. While this study used a mix of face-to-face and e-learning courses rather than mixed
reality technologies, Schaffernak investigated Mixed Reality (MR) as a learning tool in pilot training. In
contrast, the study of Latif et al. (2024) differs in educational tools and approaches. While this project creates
more general teaching materials utilizing a blended learning approach for the Aerodrome & Heliport course
at the Makassar Aviation Polytechnic, Latif created an e-module for the Aircraft Structure, Equipment, and
Furnishing course.

Building on previous research, this study aims to fill the gap in developing blended learning teaching
materials for vocational education, specifically for the Aerodrome & Heliport course at the Makassar
Aviation Polytechnic. Limited research has examined how blended Learning can be applied in the context of
aerodrome and heliport education. Therefore, this study aims to analyze the process of developing blended
learning-based teaching materials to enhance students' competency achievement in the Aerodrome &
Heliport course at the Makassar Aviation Polytechnic. This research will specifically assess how well the
blended learning approach could raise learning motivation, lower course repeat rates, and enhance course
content knowledge. Moreover, this study will examine how creating technologically based teaching tools
might enable more methodical and participatory Learning. The synergy between in-person instruction and
online Learning in creating instructional materials for the Aerodrome & Heliport course, which has not been
thoroughly covered in earlier research, makes this study distinctive. This study incorporates many ways of
blended Learning, resulting in a more thorough and flexible approach to suit students' requirements than
previous studies focusing on problem-based Learning, mixed reality applications, or module building. Using
this method, it is anticipated that this research would enhance technical education for aerodromes and
heliports in academic aviation contexts. Particularly in the aviation sector, the findings of this study are
anticipated to influence vocational education significantly. Other study programs at Makassar Aviation
Polytechnic and other vocational education institutions may use the successful use of blended Learning as
an example. Furthermore, policymakers may use this study as a guide to design curricula more accurately
aligned with technological changes and industrial requirements. = Graduates of Makassar Aviation
Polytechnic will, therefore, be more qualified and prepared to enter the workforce.

METHODOLOGY

This study was classified as Research and Development (R&D), a systematic process used to test new
goods or improve current ones. Twenty-four cadets from Class XV, the Diploma III Air Traffic Management
program, and two instructors/lecturers who taught the Radio Aids to Air Navigation course from the same
program served as the study's subjects. The reason for the sample choosing was the active involvement of
the respondents in the radio navigation aid learning process. Using a mixed-learning approach, the 4D
paradigm—which has four stages: define, design, develop, and disseminate —provided instructional
materials for radio navigation aids (Putri et al., 2020).

Define ™ Design > Develop

Figure 1. Stages of 4D Model Development (Thoyibah & Hajizah, 2025)

Three main steps comprised this research: define, design, and develop. It was conducted only during
the development phase, including small group testing and expert validation. Limited time caused the
product not to be evaluated on a more extensive or extensively spread basis (Baihaki et al., 2021). First, on
the road of research, locate and evaluate the guidelines for the evolved learning model. Regarding this level,
the obligations include Developing learning goals: This is achieved by means of a needs analysis grounded
on the learning objectives presented by the curriculum. This means deciding the fundamental competencies
cadets should pick up during this semester. The study of learning theories pertinent to creating instructional
materials based on blended Learning is known as learning analysis. This implies considering learning

467|Jurnal Eduscience Vol.12,No0.2(2025)



opportunities like difficulties grasping the idea of radio navigation aids and evaluating the curriculum to
ensure it complies with aviation education criteria. Analyzing the elements influencing the early traits of the
cadets—including their motivation to study and understand —helps one to evaluate their relevant prior
knowledge, spot their needs for blended learning-based instructional resources, and thus define their current
traits.

A more specialized learning model is developed in the second step, design. The activities in this stage
include: (1) Formulating Learning Objectives, which involves breaking general objectives into more specific,
performance-based, or operational objectives. The developer translates general objectives or existing
competency standards into operational goals with specific indicators. (2) Creating learning competency
tools, such as assessment rubrics, to gauge cadets' proficiency and exam designs that align with operational
goals. (3) Learning Strategies Development includes creating interactive learning situations and a blended
learning approach that blends online and in-person instruction. (4) Creating digital and physical teaching
tools like online tests, interactive modules, e-learning courses, and video lectures is part of designing
teaching materials. The objects' design uses visual and acoustic aspects to improve cognitive understanding.
This stage results in an initial product draft, which is then reviewed to ensure the adequacy of supporting
theories and the proper application of these theories in each component of the learning model and
instructional tools. By the end of this stage, an initial product is developed.

The third stage, development, involves testing, evaluating, and revising the learning model. The testing
phase makes educated decisions based on rigorous considerations to assess the quality of the developed
design. Data is systematically collected, processed, and examined in the evaluation process. The assessment
results are used to guide changes, which are then followed by more testing and design. This feedback loop
runs until the best feasible solution is discovered. This stage comprises the following actions: Professionals
in blended Learning and seasoned teachers with at least five years of experience and educator certification
conduct validation testing. They assess the research tools' and teaching materials' fit, readability, and
viability. (2) Individual Testing: To get early input on the readability and understandability of the blended
learning model and its teaching resources, a preliminary test is carried out with instructors and cadets. (3)
Small-group assessment entails a team of instructors and cadets to pinpoint areas that need improvement.

Data for this study came via observation sheets, questionnaires, and interview instruments. Instrument
experts approve all tools before they are used in the study to ensure general applicability, construct validity,
content validity, and language clarity. Feedback surveys from teachers and cadets who engage in individual
and small-group trials and interviews with instructors and cadets help to provide a more thorough
understanding of the readability and efficacy of the instructional materials during testing. Part of the validity
of evaluation criteria and interview tools includes elements like the nature of the questions, the clarity of the
language, the relevance of the issue, and the ability of the tool to get thorough information from
respondents. Throughout the educational process, observations are also taken to gauge cadet dedication.

This study includes observation, questionnaires, interviews, and documentation as a means of data-
gathering. Direct observation evaluates the cadets' interactions with the produced teaching tools. Using
surveys, cadets and teachers assess the materials' validity, readability, and effectiveness. Using blended
learning-based instructional tools, instructors and a small number of selected cadets are interviewed to
understand their experiences further. Furthermore, acquired is documentation of the learning process,
including images, as the materials are being used. Using quantitative and qualitative data, the study offers
insightful analysis of the feasibility and soundness of the developed integrated learning tools. The created
teaching and learning resources are validated and evaluated by professionals and experts who are judged
qualified to appraise the components they include. The classification criteria based on Bloom et al.'s
taxonomy (1981) are used to determine the value of each aspect, or all aspects, which will be evaluated using
the following approach:

Table 1. Classification Criteria

Average Criteria
0,80 <Va<1,00 Very Valid
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Average Criteria

0,60< Va <0,80 Valid
0,40< Va <0,60 Quite valid
0,20< Va <0,40 less valid
0,00< Va <0,20 invalid

An instrument's proper degree of validity is assessed using the Va value as a criterion. The teaching
resource may be utilized for instruction if the validity value is in the Valid or Highly Valid range. However,
if the result is less than 0.60, the instructional materials should be revised before being extensively used
(Piyona et al., 2025). According to Aminullah et al. (2018), the instrument's dependability is evaluated using

Grinnell's % of agreements approach:

, : . Agreements 100%
ercentage of agreements = Disagreements (D) + Agreements *

The frequency of agreement (A) and disagreement (D) calculated from two validators or observers' data
helps ascertain the instrument's dependability coefficient (R). An instrument's dependability is its constant
observation of a variable under change. The instrument sheet is trustworthy if the dependability coefficient
(R 2 0.70) is 0.70 or above. This implies that the technique might provide consistent and reliable results
independent of measurement frequency or varied observer frequency. Using a qualitative and quantitative
descriptive method, data from observations, surveys, and interviews is also investigated to determine the
success of the instructional materials for blended Learning.

FINDINGS

This project aims to improve cadet performance in Makassar Aviation Polytechnic's Aerodrome &
Heliport course through mixed learning approaches. Three primary processes—define, design, and
develop—help shape these teaching instruments. Every phase consists of well-thought-out exercises to
ensure that the teaching materials sufficiently complement the learning objectives.

Stage 1: Define
This research seeks to define cadet traits, assess the learning process, and provide instructional goals.
Identifying Learning Objectives

Aviation industry standards define the Aerodrome & Heliport course as aiming to provide students
with academic understanding and practical skills in Aerodrome and Heliport management. Over the course,
Makassar Aviation Polytechnic's students have several learning objectives to satisfy. They must be
conversant with the principles of heliports and aerodromes, including their technical requirements stated in
ICAO Annex 14, layout, and classification. Moreover, they need analytical abilities for aerodrome
operations —airport security, air traffic control, and aircraft movement procedures. Students also have to
know the laws and regulations related to heliports, like those relating to their design, building, and
operations, and how they are subject to national and international legislation.

Furthermore, they need to be capable of implementing aerodrome and heliport management systems,
particularly in facility management, infrastructure maintenance, and aviation safety standards. Given the
environmental consequences of airport operations, students should also examine the environmental
implications of heliport and aerodrome operations and learn mitigating techniques to lower adverse effects.
Students nowadays must know how to use digital technology for aerodrome and heliport monitoring and
management, including navigation software and operational simulation tools. However, early statistics and
talks with course teachers revealed that students' competency was still below the required level. Moreover, it
is clear that more than twenty percent of students failed to understand the material and had to repeat the
session. The education system has to be changed to satisfy better student requirements. Designing new
courses employing blended learning components is one way to do this, so combining digital and
conventional approaches will help to raise the efficacy of Learning. This approach aims to enable pupils to
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absorb more by combining more conventional classroom education with more fascinating digital media
forms.

Learning Analysis

Problems with conventional learning techniques may be resolved by considering ideas that support the
mixed learning model. This study's three primary components are curriculum studies, instructional
challenges, and pertinent learning concepts.

Relevant Learning Theories

The development of blended learning-based teaching materials is grounded in several learning theories.
Proposed by Piaget and Vygotsky, constructivist theory holds that students must actively create knowledge
using direct experience and social interaction (Huang, 2021; Wibowo et al., 2025). In this regard, by
combining online conversations with in-person meetings, blended Learning may provide a more engaging
and cooperative learning environment. Cognitive Learning Theory, particularly Bloom's Taxonomy, states
that Learning should encompass six cognitive levels: remembering, understanding, applying, analyzing,
evaluating, and creating (Benjamin S. Bloom & Krathwohl, 1956). Through blended Learning, students are
expected to reach the analysis and evaluation levels using digital technology, such as simulation-based case
studies and interactive e-learning. Collaborative Learning Theory also provides a reference as it emphasizes
how better Learning, including debates, cooperation, and case-based projects, enhances students' knowledge
(Silvano et al., 2015; Wengrowicz et al., 2018). Thus, the developing instructional resources will combine
project-based coursework with online discussion forums.

Analysis of Learning Issues

Initial research revealed several issues in the Aerodrome & Heliport course. One of the biggest
problems is the traditional teaching style, in which lectures still control the learning process with little active
contact between teachers and students. Moreover, the present teaching resources lack a methodical
organization to help pupils follow the logical flow of ideas. Another difficulty is the limited use of
technology in education, as teachers seldom apply digital simulations, interactive movies, or e-learning tools
that enable pupils to understand aerodrome ideas visually. Students also lack participation in self-directed
Learning as they usually depend only on lecture content without further research using digital tools or
industrial case studies. Lack of real-world application experience causes restricted face-to-face teaching time
in vocational education, further confusing students' understanding of aerodrome and heliport principles. An
initial research phase was carried out in order to handle these problems, including the definition of learning
goals, learning analysis, student qualities, and difficulties in the teaching and learning process. Data utilized
for this study came from surveys, interviews, and direct observation of the learning process.

Table 2. Preliminary Investigation Results

Aspects Average Criteria
Needs analysis in learning learners 57.20 Less
Needs analysis in learning lecturers 59.50 Less
Aerodrome & heliport learning management 72.60 Good
Lesson planning 76.40 Good
Learning Implementation 66.70 Less
Learning evaluation 74.20 Good

Based on Table 2, the questionnaire results distributed to students indicate that the analysis of learning
needs among students has an average score of 57.20. In contrast, the analysis of learning needs among
lecturers reaches 59.50, both of which fall into the "lower" category. Meanwhile, the aspect of learning
management for Aerodrome & Heliport received a score of 72.60, and lesson planning achieved 76.40, both
categorized as "good." The implementation of Learning obtained an average score of 66.70, which is still
considered "lower," whereas the evaluation of Learning reached 74.20, also classified as "good."
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The time allotted by instructors to discuss each learning competency in detail, the feedback that
lecturers provide following independent assignments, and the availability of extensive learning resources in
the form of modules and articles are just a few of the factors that are included in the further analysis of
students' learning needs. One of the most important aspects of Learning is applying the information, making
sure the references are accurate, and having self-accessible learning resources available. The efficacy of
Learning may also be increased by making e-learning platforms available and encouraging student
engagement via chat rooms, forums, and in-person encounters. Therefore, to improve the quality of
Learning in Aerodromes and Heliports, innovations in teaching methods, the utilization of technology, and
increased student engagement in a more active and independent learning process are necessary.

Curriculum Analysis

The Aerodrome & Heliport course, which is worth three credits, covers a broad range of topics,
including the design, legislation, and operations of aerodromes and heliports, according to the curriculum
evaluation. The curriculum meets the requirements of the Ministry of Transportation and the International
Civil Aviation Organization (ICAO). While the implemented curriculum encompasses theoretical and
practical competencies, its execution has not yet fully integrated digital technology as part of the learning
strategy. Due to the lack of case studies and supporting learning media, the ICAO Annex 14-based
curriculum and national aviation regulations remain difficult for students to comprehend. In order to
improve student engagement in the learning process, blended learning-based teaching materials are
anticipated to integrate interactive e-learning with in-person instruction. This will allow students to access
resources anytime and from any location.

Cadet Characteristics Analysis

Cadet characteristics were analyzed to understand students' initial abilities, attitudes, and skills before
developing the teaching materials. Based on survey results and observations, several key characteristics of
the students that need to be considered in teaching material development were identified.

Attitude Competency

The first findings indicate that many students are not motivated to learn because they think the
repeated teaching methods in this course make it difficult and dull. Insufficient initiative in individual
studies may also lead to students relying too much on the instructor's resources without further
investigation. Technical concepts may be complex for many students, especially when applying aerodrome
and heliport principles in real-world settings.

Knowledge Competency

The fact that this course keeps coming up suggests that students still have trouble grasping the
fundamentals of heliports and aerodromes. Furthermore, many students struggle to read and comprehend
aviation legislation, particularly ICAO Annex 14, which requires further help translating the requirements
into practical application. Students find it challenging to grasp technology applications in aerodrome
management as they are unfamiliar with the navigation tools and aerodrome management systems used in
the aviation industry.

Skill Competency

Students still struggle with analysis and problem-solving, especially with case studies on airport
operations. Moreover, even though simulators and navigation tools are important in the aviation industry,
they are not yet used.

Initial Characteristics of Cadets

Since most students have visual and kinesthetic learning styles, the teaching resources should include
more visual media, interactive simulations, and practice-based projects to improve their knowledge
correctly. By recognizing these characteristics, the blended learning-based teaching materials will be
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designed to be more flexible, interactive, and technology-driven to improve the effectiveness of Aerodrome
and Heliport learning at Makassar Aviation Polytechnic.

Phase 2: Design

A blended learning approach and systematic approaches for instructional material design are used
throughout the design phase to develop the learning model further. This phase seeks to satisfy course
requirements and provide instructional tools to enhance cadets' drive to acquire higher-order thinking Skills
(HOTS). This stage consists of various crucial chores like developing instructional techniques, learning
competency instruments, setting learning objectives, and organization of learning resources.

Formulating Learning Objectives

Decomposing large goals into more exact, measurable aims based on specific factors helps to generate
learning objectives. Cognitive, emotional, and psychomotor are the primary learning areas considered while
creating these goals. The theoretical Learning of radio aids to air navigation is based on the cognitive domain
concerned with thought processes, idea understanding, and information processing. In addition to how
students react to the provided content and grow to understand the significance of navigation technology in
aviation, the emotional domain pertains to cadets' attitudes and desire for Learning. While this is all going
on, the psychomotor domain gives practical ability in utilizing air navigation equipment top priority,
ensuring cadets acquire outstanding applied skills and theoretical knowledge. The learning process may be
more outcome-oriented and methodically organized by creating thorough learning goals.

Designing Learning Competency Instruments

After the learning objectives are formulated, the next step is designing learning competency
instruments, which include developing assessments directly related to the operational learning objectives.
These instruments serve to measure cadets' learning achievements in terms of theoretical understanding
(cognitive assessment), attitudes and learning motivation (affective assessment), and the ability to apply
learned concepts (psychomotor assessment). The design of these instruments is based on different levels of
thinking —low, medium, and high —to ensure cadets can develop critical and analytical thinking skills by the
demands of vocational education in aviation. Appropriate assessment tools allow one to continually
evaluate and modify the efficacy of the learning process to fit cadets' demands.

Developing Instructional Strategies

Blended Learning —which combines online and in-person instruction —forms the basis of the teaching
strategy used in this study. The fundamental elements of face-to-face instruction include discussions, content
reinforcement, and exercises enhancing higher-order thinking abilities (HOTS). Cadets may access
interactive tests, simulations, and other resources anytime via Online Learning. This kind of instruction aims
to empower cadets and inspire them to participate more completely in Learning. Digital presentations,
instructional videos accessible via online learning platforms, and printed courses are tools used in the
teaching approach.

Structuring Instructional Materials

Instructional materials are structured in part by content outlines, material characteristics, media use
planning, and preparation of teaching aids and instruments. Two main kinds of developed instructional
resources exist: Printable and nonprintable materials. Learning modules, including theoretical information,
example questions, and exercises to help cadets gain knowledge, are among printed resources. Non-printed
materials include multimedia-based information, including interactive videos, operating air navigation
equipment simulations, and online discussion forums, allowing cadets to conduct more flexible talks. Based
on the curriculum of the Air Traffic Management study program at the Makassar Aviation Polytechnic, these
resources have evolved using accepted instructional design guidelines. The generated instructional materials
for this design phase should provide a more enjoyable and efficient learning environment fit for aviation
vocational education. Apart from providing flexibility in the course of instruction, the blended learning
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method motivates cadets to actively develop the communication, critical thinking, and practical skills
needed in the aviation sector.

Stage 3: Development

At this stage of development, the study focuses on many assessment and adjustment techniques for the
previously implemented blended learning-based teaching approach. Before the educational model is widely
used in learning activities, its development tries to ensure it achieves high validity or practicality. Three
primary phases define this stage: validation testing, individual trials, and small group trials. Every step is
carried out methodically to find flaws in the teaching strategy and implement required changes before more
general tests.

Validation Testing

Validation testing —done by accredited instructors with knowledge of blended learning technologies —
is the initial phase of the development process. The validation ensures that the learning model meets
content-based, use-based, and language-based quality criteria. = Learning tools, including instructional
materials, semester lesson plans, questionnaires, and interview tools analyzing cadets' responses to the
learning model constituted validation for this study. Experts assigned to evaluate the feasibility of
implementation in real-world learning environments, the clarity of instructions, and the consistency of
information with learning objectives were provided with learning materials. The results of validation show
that every learning tool has very validity. The following table presents the validation results of the learning

instruments:
Table 3. Feasibility of Instructional Instruments
Average Index
Instrument T P
Va Criteria PA Criteria

Assessment of Blended Learning 090  Very Valid 0.74 Reliable
Instrumentation document for instruction 0.88  Very Valid 0.72 Reliable
Instrument document for the Semester Learning Plan 0.89  Very Valid 0.74 Reliable
Inst td t for the student

ns ru'men . ocument for the s udent response 0.78 Valid 0.70 Reliable
questionnaire about the learning model

Cadet activity instrument sheet 0.82  Very Valid 0.72 Reliable

The results of the validation test show that the designed instrument is very valid. The average
validation score ranges from 0.78 to 0.90 in Table 3 and is in the "highly valid" range. All instruments were
found trustworthy when the reliability requirements were investigated using the percentage agreement
index (PA = 0.70). Thus, the blended learning-based instructional model has met the validation standards
and is suitable for further trial implementation. Although most validators stated that this model is already
highly valid, some improvements were recommended. The primary changes include improving the
language in the teaching resources, including real-life examples in the learning environments, and changing
the assessment tools to represent higher-order thinking Skills (HOTS) more fairly. The following step,
individual trials, is built upon these validation findings.

Individual Trial

The individual trial follows the completion of the validation phase. This research involves several
instructors and cadets to assess the effectiveness of the learning model's instructions and the instructional
materials' readability and clarity. The experiment is conducted individually by providing the teaching
materials in both digital and paper formats. Both cadets and instructors are asked to provide input about the
training materials' subject grasp, language clarity, and structure. Their opinions on how the developed
model combines virtual and in-person education are also requested. The individual trial findings show that
most cadets and instructors believe the instructional materials are clear and methodically organized.
However, some educators recommend improving how online resources are presented, especially by

473|Jurnal Eduscience Vol.12,No0.2(2025)



including extra resources like interactive learning videos and activities that may be done via apps. In order
to make it more transparent how theories are used in practical settings, we suggest adding additional case
studies to the instructional materials. Teachers also advise changing the use of the e-learning platform as
some cadets find it challenging to download and access the course materials. The various studies' findings
were used to enhance the interactive elements of Online Learning, include more varied case studies in the
course, and simplify the instructional resources.

Small Group Trial

The small group testing phase is a crucial step in creating the instructional model based on blended
Learning. Finding elements that need further work before the model is widely used is the main objective of
this phase. 24 cadets and two instructors who primarily utilize printed instructional materials as their
learning resource are involved in this small-scale study. Additionally, the materials are supplemented with
e-learning-based content that can be accessed online. The two primary learning sessions in the small group
trial's execution are in-person and virtual. In-person meetings explore important ideas, lead conversations,
and provide activities based on Higher Order Thinking Skills (HOTS). Printed teaching materials are the
primary resource used by teachers to deliver lessons during this session. Using these materials helps cadets
understand concepts systematically, especially since the content is arranged logically, supporting
progressive comprehension. Although most cadets find printed teaching materials helpful, some suggest
including more real-life case examples and detailed illustrations to clarify complex concepts. Consequently,
one of the main revisions based on this trial was the addition of diagrams, navigation tool schematics, and
photographs of aviation navigation devices in the teaching materials to make them more engaging and
easier to understand.

The online session in the small group trial serves as a complement to face-to-face learning. Cadets can
obtain digital instructional resources via the e-learning platform. Additionally, cadets may evaluate their
comprehension using online tasks based on HOTS. However, several technological problems arose,
especially with the e-learning platform's interoperability with the mobile devices of the cadets. Some cadets
had trouble accessing digital documents because of formatting problems that prevented them from being
seen on mobile devices. Two changes addressed this: enhancing platform compatibility and offering a lighter
PDF version of the instructional materials for quicker access. Questionnaires and interviews were conducted
after the learning sessions to gauge the effectiveness of the learning model and get feedback from instructors
and cadets. This experiment's main result was that in-person and online schooling together worked well.
Most cadets felt comfortable combining many techniques as each one provided its benefits. While in-person
meetings were demonstrated to be more helpful for talks and HOTS problem-solving exercises, online
Learning allowed cadets the freedom to review materials whenever they needed to. Still, there are some
challenges in implementing blended Learning. Although most cadets said in-person sessions should focus
more on interactions and problem-solving, online Learning may be the primary way to teach theoretical
information. Teachers also said that while the blended learning approach requires more time to create digital
resources, it offers more freedom in presenting the content. The instructional paradigm was changed to
handle these problems using teaching tactics that increased face-to-face sessions' interactive and discussion-
based nature. One of the biggest challenges in online Learning is how educators can effectively monitor
cadets' learning progress. A monitoring system was created to manage this so instructors could track cadets'
e-learning platform activities, like access frequency, task completion rates, and exam scores. Depending on
the needs of every trainee, instructors might provide more precise and timely comments utilizing this
approach.

To employ printed teaching materials as the primary learning component, many notable improvements
were made to the blended learning-based instructional model in response to the results of the small group
experiment. Additional diagrams, illustrations, and real-world case studies helped to make the instructional
resources more appealing and intelligible. Moreover, cadets had easier access to smaller information
formats, and the e-learning platform was changed to fit cell devices. Teaching strategies were also changed
to maximize learning time by prioritizing talks in in-person meetings and online presentations of theoretical
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materials. Monitoring and evaluation features on the e-learning platform also let teachers follow cadets'
development and provide quick comments. The results of the small group study show that even if e-learning
aids with learning flexibility, printed instructional resources remain a great primary instrument for
education. Using the changes, the blended learning-based instructional approach is projected to be more
realistic and successful in enhancing cadets' critical thinking abilities and learning results. The next stage is a
more thorough study to evaluate this paradigm's performance in a more all-encompassing classroom.

Figure 2. Small Group Trial

DISCUSSION

This project aims to improve students' competency attainment in the Aerodrome & Heliport course of
Makassar Aviation Polytechnic by developing blended learning-based instructional resources. Students have
greater freedom in understanding aerodrome and heliport topics thanks to blended Learning—which
combines online and in-person instruction. In several vocational education disciplines, this approach has
been shown to increase student involvement and learning efficacy (Esichaikul & Jayalath, 2020; Radovan &
Radovan, 2024). Define, create, and develop (Thoyibah & Hajizah, 2025) these training materials using a
methodical methodology spanning three primary phases of the 4D development model. Because it provides
a systematic approach targeted at the needs of the students, this model is well-liked in producing
educational tools (Mutia et al., 2020). We closely review learner profiles, needs, and learning objectives
during the Define phase. The investigation results show that students struggle with several aerodrome and
heliport subjects, including a lack of interactive learning tools and limited teaching methodologies still
primarily dependent on lectures. Previous research indicates that vocational education, mainly dependent
on lectures, is less successful in raising students' capabilities, particularly in professions requiring technical
and practical skills (Akounjom et al., 2024; Okolie et al., 2021). As a result, a more flexible and participatory
blended learning strategy is selected as a solution, combining in-person and online instruction.

The instructional strategy that is based on blended Learning is intended to increase students' active
participation in the learning process throughout the design phase. The constructivist approach, which
stresses active Learning via interaction with materials, teachers, and other students, forms the basis of the
instructional design (Istiana et al., 2024; Siddiqi & Ahmad, 2021). Following the revised Bloom's taxonomy,
learning objectives are formulated operationally based on cognitive, affective, and psychomotor domains
(Qasrawi & Beniabdelrahman, 2020). The applied learning strategies involve a combination of in-class direct
instruction, group discussions, and e-learning platforms to provide supplementary materials, operational
simulations, and assessments. Teaching materials are designed in two main formats: printed teaching
materials in the form of modules and digital teaching materials, including instructional videos, interactive
simulations, and case study-based exercises. Incorporating educational videos and technology-based
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simulations may improve students' technical proficiency in engineering and aviation, according to recent
research (Assad et al., 2020; Wang, 2024).

To guarantee that instructional materials are helpful before they are widely used, the Development
stage consists of validation testing, individual trials, and small group trials. Professionals carry out
validation studies to evaluate the efficiency of the mixed-learning delivery methods, the material's fit, and
the instructions' clarity. When suggestions to enhance the learning materials with additional case studies and
pictures are implemented, the validation findings show high validity. Students and teachers do individual
tests to evaluate the readability and applicability of the teaching instruments. Small group testing helps
determine which elements should be changed before significant implementation. Recent studies show that
this approach effectively enhances hybrid learning environments' educational experiences for students
(Raes, 2022). According to the research findings, students' competence accomplishment is much raised by
the created blended learning model. Through digital simulations and examinations, the combination of face-
to-face and online Learning helps students be more flexible in grasping aerodrome and heliport ideas,
promotes participation in discussions and project-based assignments, and develops conceptual knowledge.
Other studies confirm these results by showing that blended Learning improves students' ability for analysis
and problem-solving through techniques grounded on higher-order thinking Skills (HOTS) (Dewi &
Fatkhiyani, 2021; Saefullah et al., 2020). Using e-learning tools allows students to access learning resources
anywhere and at any time, enabling them to study at their own speed and in line with their particular
requirements.

This study offers benefits over earlier studies, mainly in creating instructional resources based on
blended Learning that combines online Learning with face-to-face instruction. Technology also improves
students' competency in studying aerodromes and heliports, including digital simulations and assessment.
This study is more thorough than Pasandin & Pérez's (2021) research, which merely used problem-based
Learning in airport design via workshops. This is because it makes use of flexible, interactive instructional
tools. Meanwhile, the study by Schaffernak et al. (2022) focused on the use of mixed reality technology in
pilot training.

In contrast, this research is more relevant to vocational education in aerodrome and heliport studies,
where students' technical skills are improved through blended Learning. The effectiveness of e-modules for
the Makassar Aviation Polytechnic's Aircraft Structure, Equipment, and Furnishings course was also shown
by the study by Latif et al. (2024), which supported this research on incorporating technology into education.
Previous studies demonstrating the successful development of student's abilities by using digital-based
technologies, interactive techniques, and creative learning strategies increase the quality and relevance of the
study in the framework of occupational aviation education. Furthermore, this paper underlines individual
trials, small-group research, and validation testing requirements to guarantee their durability and early
efficacy even before training resources are usually used. Using interactive media, including instructional
videos, digital simulations, and evaluations, blended Learning has improved students' grasp of complex
ideas. The main advantage of this research is its systematic approach to developing instructional materials,
which begins with expert validation and proceeds with individual and small-group assessment to identify
areas requiring development prior to general use. This technique helps create more flexible and responsive
teaching tools for students' requirements and criteria for vocational aviation. Moreover stressed in this
research are the individual, small-group, and validation testing procedures to guarantee the initial viability
and efficacy of the instructional materials before their wider use. Blended Learning was shown to be pretty
beneficial for students grasping challenging concepts using interactive media, including digital simulations,
instructional videos, and exams. Beginning with expert validation and working through individual and
small group testing, these instructional resources were created, planned, and methodically. This approach
helped identify elements that need development prior to mass publication.

The methodical approach of this research on material development and more complete integration of
digital technologies help to promote blended Learning in aviation education. Unlike previous studies that
primarily focused on problem-based Learning or specific technologies like mixed reality, this study uses a
comprehensive strategy combining several elements of technology-based Learning, theories of occupational
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education, and teaching strategies based on HOTS. This approach enhances technical knowledge and
provides a framework that other aviation education institutions may use to design innovative courses
reflecting industry developments. Therefore, the findings of this study might form the foundation of policy
in vocational education to promote the use of blended Learning in a range of courses requiring a balance of
theory and technology-based hands-on Learning.

The practical outcomes of the study reveal in aerodrome and heliport courses that the blended learning
method may significantly increase students' active participation and knowledge of theoretical and practical
conceptions. The created learning model shows that combining face-to-face and online Learning gives
students more freedom to access resources at any moment, actively engage in conversations, and do project-
based tasks more efficiently. Additionally, continuous evaluation and revision are essential in ensuring that
the developed teaching materials meet vocational aviation education standards. In line with the trend of
digital technology adoption in aviation sector operations, technology, such as digital simulations and
assessment, has also been shown to improve students' technical abilities and conceptual understanding. As a
result, this research advances vocational education. It provides a learning model that can be used in other
courses that call for a blend of applied technology- and theory-based Learning. Therefore, the findings of
this study can serve as a foundation for vocational education institutions in designing innovative curricula
that align with industry demands and support educational policies that encourage the implementation of
blended Learning in technical and professional education.

CONCLUSION

This research has developed blended learning-based teaching materials for the Aerodrome & Heliport
course at the Makassar Aviation Polytechnic using the 4D development model, which focuses on three main
stages: define, design, and develop. This approach was born from a needs analysis that showed that
traditional teaching methods have not been able to optimally improve students' technical abilities in
understanding concepts and practices in airports and heliports. Through online and face-to-face Learning,
teaching materials were developed by integrating simulations, interactive videos, digital modules, and
technology-based evaluations. Expert validation and individual and small-group trials were part of this
development process, and the results demonstrated that the learning products were deemed highly valid,
dependable, and capable of enhancing students' comprehension, motivation, and active participation.
Although the results are promising, challenges remain—from time constraints in compiling materials and
technical constraints of online learning platforms to optimal technology integration compatible with
students' devices. In addition, infrastructure readiness, lecturer training in managing digital Learning, and
the need for a data-based monitoring system are important aspects that need to be prepared carefully.
Practically, this approach raises the effectiveness of training and provides aviation vocational education
institutions with chances to use technology-based Learning in other technical courses. Further developments
like using augmented reality (AR) and virtual reality (VR) might improve students' practical knowledge and
educational experiences. Therefore, further research is recommended to expand the implementation of this
model in various similar study programs while examining more flexible and sustainable technology
integration strategies in the context of aviation vocational education.
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