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Abstract

The pedagogical challenge in vocational education is to bridge abstract mechanical concepts with practical
technical skills. This study addresses the low learning outcomes in manual transmission materials by
developing instructional video media for the Manual Transmission System topic in the Automotive Chassis
subject for Grade Xl Light Vehicle Engineering students at Tamansiswa Jetis Vocational High School,
Yogyakarta. The learning video was developed using the ADDIE instructional design model to provide
contextual and visual learning experiences that facilitate students' understanding of complex mechanical
concepts and procedures. The feasibility evaluation showed that the developed media achieved a score
of 91.5% from material experts and 78% from media experts, indicating that it is suitable for instructional
use. Student responses reached 85%, demonstrating that the learning videos effectively enhanced
students' understanding and engagement. These findings indicate that contextual digital learning media
can significantly reduce the cognitive gap between theoretical concepts and practical applications, making
it a valuable instructional resource for improving learning outcomes in vocational automotive education.
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INTRODUCTION

Education in the 2025 era faces a dynamic transition, especially in Indonesia where Vocational
High Schools are expected to be able to produce competent human resources to respond to
global challenges. In line with the mandate of Presidential Regulation No. 68 of 2022,
strengthening vocational competence is a top priority to accelerate the creation of a competitive
workforce (Presiden, 2022). In the context of Automotive Light Vehicle Engineering students are
required to master hard skills and soft skills in an integrated manner. However, the main
challenge today is how to transform theoretical knowledge into practical capabilities that are
adaptive to modern industrial technologies (Ineme & Imbur, 2025; Mogaji, 2025; Rap & Blonder,
2025).

The gap between these ideal expectations and the reality on the ground is evident at the
Tamansiswa Jetis Vocational High School in Yogyakarta. Student achievement in the Automotive
Chassis subject, especially manual transmission material, is still below the Minimum
Completeness Criteria (KKM). Preliminary data shows that the average score of grade Xl students
only reaches 58.6, far below the KKM of 75. This low achievement is rooted in students'
difficulties in visualizing abstract concepts such as gear ratio calculations, power flow, and the
working principles of complex transmission components, which are often unbridged by
conventional teaching methods or the use of printed modules.
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The rapid development of digital technology has prompted schools to allow the use of
smartphones, but its use is still dominant in the entertainment aspect rather than academic
purposes. Although video media has been introduced, the available materials are generally one-
way procedural tutorials that only demonstrate the uninstall steps without touching on the high-
level cognitive aspects (Handoyono et al., 2020; Salihin & Nursaid, 2025; Wati et al., 2024). In
fact, the effectiveness of digital media in automotive vocational high schools is highly dependent
on its ability to present interactive content that is relevant to the level of difficulty of technical
materials (Anbiya et al., 2025). The weakness of the current media causes low diagnostic
reasoning of students. As emphasized by Li et al., (2024), vocational students tend to be fluent
in procedural skills but have difficulty in deductive analysis when faced with cases of real
damage, such as the symptom of "teeth are difficult to move."

This study identified a specific research gap, namely the lack of interactive video-based
learning media that can simulate the failure of manual transmission systems repeatedly to train
diagnostic skills. In line with the findings from several studies, simulation based on damage cases
or troubleshooting has been proven to be more effective in improving students' analytical
thinking skills (Hidayatullah et al., 2024; Liao et al., 2023). The novelty of this research lies in the
development of interactive learning videos that require students to go through structured
cognitive processes: analysis of damage symptoms, hypothesis development, and testing using
measuring tools in a safe digital environment. This approach is in line with the implementation
of the Independent Curriculum which emphasizes contextual and meaningful learning
experiences (Ferdaus & Novita, 2023).

The main objective of this study is to develop and validate interactive learning videos on
manual transmission materials. The contribution of this article lies in the provision of a model of
vocational learning media that focuses not only on "how to improve," but also on "how to
analyze." By integrating industrial scenarios and technological potential, this research is
expected to improve students' conceptual understanding and critical thinking skills to prepare
competent graduates to face the demands of Industry 4.0 (Kamaruzaman et al., 2025; Triyono,
2019).

RESEARCH METHOD
This research uses a Research and Development (R&D) approach by implementing the ADDIE
development model which consists of five systematic stages, namely Analysis, Design,
Development, Implementation, and Evaluation. The selection of this model is based on its
organized workflow and is empirically tested in producing quality instructional media.
Historically, the ADDIE framework has its roots in the Interservice Procedures for Instructional
Systems Development (IPISD) formalized by Branson et al., (1975) at Florida State University,
which later evolved into a global standard in military instructional design as well as formal
education. In the context of education in Indonesia, Sugiyono (2019) emphasized that the ADDIE
model provides a structured design procedure to ensure the effectiveness of the educational
products produced. Abuhassna et al., (2024) defines ADDIE not as a static linear model, but as
an iterative methodology that guides developers in creating a learner-centered learning
experience. This is emphasized by Kurt (2019) who stated that ADDIE's main strength lies in its
flexibility in facilitating continuous evaluation at each stage of development to achieve optimal
product quality. The development flow with the ADDIE model can be seen as follows Figure 1:
The research procedure begins with the needs analysis stage to map students' learning
barriers, followed by the design of the video structure at the design stage. In the development
stage, videos are produced using the CapCut application and go through a technical validation
process. The implementation stage is carried out through field trials, which are then closed with
a thorough evaluation to measure the feasibility of the product as a learning medium. The
subjects of this study are 29 students of class XI of Automotive Light Vehicle Engineering at
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Tamansiswa Jetis Vocational High School Yogyakarta. To guarantee the validity and reliability of
the product, the media is tested by competent experts in the field.

Evaluation A na [.\"SI.S Evaluation
P'"I’[C”"(’"f(”i(”‘]<—>( Evaluation ]<—>( Design J
Evaluation I DC’\'(.’[()])”I(?I” ] Evaluation

Figure 1. Media development flow with ADDIE model (adapted from Branch, 2009)

The validation process was carried out by two Material Experts consisting of mechanical
engineering education academics and practitioners of automotive chassis subjects at the Jetis
Tamansiswa Vocational High School. In addition, the audio-visual technical aspects are
evaluated by a Media Expert who specializes in vocational education technology. The
involvement of these experts ensures that the videos developed meet the standards of content
accuracy as well as the aesthetic quality of digital media that vocational students deserve.

The research data were collected through a questionnaire using a four-point Likert scale. The
guestionnaire was developed based on several assessment constructs to evaluate the feasibility
of the developed learning media, including visual clarity, content accuracy, instructional design,
language clarity, ease of use, and user engagement. These aspects were assessed to obtain
comprehensive information regarding the quality of the media from both content and technical
perspectives.

The data analysis technique applied was quantitative descriptive analysis. The average score
obtained from the questionnaire responses was calculated and converted into a percentage to
determine the degree of media eligibility. The percentage results were then interpreted based
on the eligibility criteria adapted from Arikunto (2021), as presented in Table 1, which
categorizes the feasibility level into qualitative criteria. This approach allows the quantitative
results obtained from the validation process to be systematically interpreted and used as a basis
for determining the feasibility of the developed media (Arikunto, 2021). The assessment criteria
are classified based on categories adapted from Arikunto (2021) as presented in Table 1.

Table 1. Percentage range and qualitative criteria

Score Criteria Presentase Conversion Result
4 Strongly Agree P >75% Highly Worth It
3 Agree 50% < P <74.9% Worthy
2 Disagree 25% < P <49.9% Not Eligible
1 Strongly Disagree P<24.9% Very Unworthy

The structured procedure allows the methodology of this research to be re-adapted by other
researchers in the context of the development of learning media in similar educational settings.

RESULTS AND DISCUSSION

The result of this research is a learning video media product for the subject of Automotive
Chassis Manual Transmission System material developed using the ADDIE (Analysis, Design,
Development, Implementation, Evaluation) model.
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Analysis

This stage aims to identify needs in the field. Based on the results of observations at the
Tamansiswa Jetis Vocational High School Yogyakarta, several main problems were found,
namely (1) low student learning achievement, (2) students' conceptual difficulties, and (3) the
need for media as a supporter of learning activities. This stage aims to identify needs in the field.
Based on the results of observations at the Tamansiswa Jetis Vocational High School Yogyakarta,
several main problems were found, namely (1) low student learning achievement, (2) students'
conceptual difficulties, and (3) the need for media as a supporter of learning activities.

Design

After the needs analysis stage is completed, the next step is to translate the needs into a
concrete media design. The focus at this stage is the preparation of scripts and storyboards using
the help of Microsoft Word software. The script is prepared to ensure that every information
regarding the components and how the manual transmission works is conveyed logically and
systematically. The storyboard serves as a visual representation that guides the course of the
shooting to fit the learning objectives. Details of the activities, narrative flow, and estimated
shooting time for each material session is documented in the script and storyboard on Table 2.

Table 2. Story board

Activities

Video . . . Time
Script Script Script
1. Definition and Presentasion of
function of material on the
manual Definition and 4
transmission function of the Minutes
Tranmsisi system Thanks to the
students who
2. Manual Explain the names have watched
transmission of components and the learning 10
components Dellve‘ry of their funct|9n§ in video. Minutes
Learning the transmission
Objectives,
3. Principle of how Learning ) The appearance
manual Outcomes and Explaln.hc.)w the of the
e e Occupational transmlsswn.works developer 12
®  safety & Health. £ fromgearshiftfrom o profile includes Minut
works = R 9] d back d £ Inutes
S Here | will =2 1to4andbackwar @ students,
oD' explain the 8 G supervisors 1
manual . and 2,
4. Overhaul/gear L Perform calculation .
] transmission of the number of validation of
calculation system on a car acceleration gear material and
acceleration vehicle. - g media experts,
points, study the .
. teaching 15
acceleration .
. teachers, Minutes
comparison formula
. cameramen,
and perform ratio
. and reference
calculations.
sources
5. Manual Simulate damage
Transmission that occurs in 3
Fault Diagnosis transmission, then Minutes

perform repair
analysis

In addition to technical documents, the researcher also made physical preparations by
collecting various tools and practicum materials in the Automotive Light Vehicle Engineering
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workshop room. This is done so that the resulting video has a relevant background and displays
areal object. Documentation of the readiness of the tools, materials, and the atmosphere of the
initial video shoot can be seen in Figure 2.

Poros input transmisi terletak dibagian depan A |
transmisi (untuk transmisi kendaraan FR) dan terhubung
langsung dengan kopling. Poros input memiliki alur-alur

yang menjadi penerus putaran mes dari kopling ke
transmisi. Alur-alur ini juga menjadi tempat bergerak
kopling sedang bekerja.

Tuas Perseneling/ihil Nggak Bisa Dipindahin 'Men@T\.aI:M AESUIRaE Dalam SEE (dindahan Gii
s d 2 ]
(g) (h)

Figure 2. Documentation of the readiness of the tools, materials, and the atmosphere of
the initial video shoot, including definitions and functions (a), transmission components (b),
how transmission works (c), transmission component inspection (d), calculation of the
number of transmission gear points (e), acceleration ratio calculation (f), ilustration of
transmission malfunction (g), diagnosis of trouble in transmission components (h)
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Based on the draft of the manuscript that has been made, the learning material is divided
into several main parts. This division aims to keep the video duration efficient and easy for
students to understand. The following is a summary of the material sharing that will be displayed
in the learning video product. Through this design, the researcher has a clear operational guide
before stepping into the stage of development or mass production of learning media. This is
done to minimize technical errors and ensure that the media developed can answer students'
learning difficulties in Automotive Chassis subjects.

Development

The development stage is a step in the realization of learning media products that have been
designed beforehand. The first step at this stage is a validity test to ensure technical and material
feasibility before the product is implemented in the field. Validity test data was obtained
through a validation questionnaire filled out by experts who are competent in their fields. Media
expert validation is carried out on the design of the learning video, which includes visual, audio,
and navigational aspects for users. Based on the assessment by media experts, a percentage
score of 78% was obtained which was included in the "Very Feasible" category. Meanwhile, the
validation of material experts is carried out by lecturers and teachers at Vocational High Schools
to evaluate the accuracy of the concept, the completeness of the manual transmission system
material, and its suitability with the curriculum. The results of the data analysis of the validity of
the learning video applied as a learning medium for the subject of Automotive Chassis of the
Manual Transmission System material are found that the average result is 84.75% from two
expert components with the Very Feasible category that shown on Figure 3.

© Average 1 85%
',:_ Media Aspects 1 86%
g Content Aspects 1 85%
. Average 100%
2 E‘ Learning Activities 1 100%
§ § Learning Resources 1 100%
8 T';.’ Intructional Models 1 100%
- g;‘. Learning Content 1 100%
E . Learning Objectives 1 100%
Z s Average 1 83%
E g g Learning Activities 1 92%
s B Learning Resources 1 75%
g ‘:;‘" Intructional Models 1 88%
g ;IJ- Learning Content 1 86%
“ Learning Objectives 1 75%
E Average I 7 8%
£ visual Communication 1 75%
2 Instructional Design 1 75%
s Software Engineering 1 84%

Figure 3. Feasibility test for media experts, subject matter experts, and trials to students

The input and suggestions provided by the experts during the validation process are then
used as revision materials to improve the learning video product. The purpose of the validation
by these experts is to see if the video media developed is appropriate, technically accurate, and
in accordance with the needs of the learning process in Vocational Secondary Schools. The
results of the validation can be seen in Table 3.
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Table 3. Media expert revision

No. Before Correction

After

The Source is
placed at the end
of the video.

2. 2 Gigi Percepatan ke 1| ]
| | o Animated

images/videos
N, have been added
=" to make it
clearer.

Component
instructions are
accompanied by

aname

Customized
narrative writing

Fault diagnosis
and solutions
table

Hyﬁn [T G T Siepve

Kameramen.
Ris SelvyiNugrabeny;. S.Pd
~‘

RS S
f Suppornt b
Uik i
https.//youtlise; Q25| PYaNn7uvGnHGFOL

https://youtulbe, OR2|eKE L PvRAN7uvGNHGFOL
https://youtl|he) il Pvan7uvGnHGFOL
s v :

I -

Sinkromesh

Kabel kopling tdak
disctel dengas bak

Implementation

After the video product is declared valid or suitable for use for field trials by media experts and
material experts, then the video media is implemented in learning activities The video learning
is implemented to 29 students of grade XI of Automotive Light Vehicle Engineering at the
Tamansiswa Jetis Vocational High School Yogyakarta. The results of the student response
guestionnaire showed a percentage of 85%, which shows that this media is "Very Feasible" and
effective in the learning process. The revision process of the media can be seen in Table 4. In
Table 4, we highlighted the before-after of the media with the explanation of the correction for

each aspect.

Developing manual transmission system video for vocational high school students using ADDIE model
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Table 4. Material expert revision
No. Before Correction After
1. CITID)

It is necessary to
state at the
beginning about the
achievements to be
achieved.

It is necessary to
provide more
detailed technical
instructions related
to the learning
video which is
divided into several
sections or sections.

It is necessary to
add the
prerequisites for
using video tutorials
related to the needs
and preparation
before practice.

&

Tujuan Pembelajaran |

T i

1. Memahami definisi Fungsi transmisi manual

2. Memahami prinsip kerja transmisi manual
3. Mengidentifikasi komponen-komponen dan
DlagnOSIs kerusalcan pada transmisi manual
per isi manual
5 Melakukan overhaul transmisi manual sesuai SOP |

B v @few

| Video Pembelajaran di terbagi menjadi 5 segmen video

1. Definisi dan Fungsi Sistem Transmisi Manual

2. komponen serta Cara Kerja Transmisl Manual

3. Overhaul Pemeriksaan Komponen Transmisi Manual
4, Perhitungan Rasio Gigi Percepatan Transmisi Manual

| 5. Diagnosis Kerusakan Transmisi Manual

M S ————carw ¢ s —

.. Apabila Siswa sudah memahami materi tiap segmen
i video tersebut bisa melihat video selanjutnya.

Dalam m 1 Praktikum -
Komponen Tranmisi manual siswa harus memahaml

| penggunaan alat ukur mekanik meliputi : jangka

~ sorong, micrometer, fuller gauge dan dial indikator.

Selamat Menonton

The results of the developed video is presented in Table 5.

Table 5. Content of each video

No Video Title Url YouTube

1. Definitiun and function of manual https://youtu.be/9jJtaPEbhTA?si=J55ES1Y2wbN
transmission system uNfyu

2. Manual transmission system component https://youtu.be/QTgPdeawVX0?si=PDwu5IxQ7
names and component functions t7_e5k3

3. Overhaul manual transmission system https://youtu.be/Z3uloAhkRTI?si=WkjE30p1cE
component inspection mfHmM4P

4.  Manual transmission acceleration gear ratio  https://youtu.be/29Gsr6_o_LM?si=cvvYii-
calculation eTWY8N252

5. Manual transmission system fault analysis https://youtu.be/JoWYe5dP9jE?si=GgmfIv50ni
diagnosis 8lYOOo

Evaluation

The final step is to make final improvements based on advice from experts and practitioners to
ensure the quality of the media is in line with industry and curriculum standards. learning video
media that has been developed by researchers. After the video media was tested in learning in
class Xl, students were asked to fill out a questionnaire containing responses to video media.
The respondents in the product trial were 29 students. The following are the results of the
students' responses to the video media that has been developed.

Based on the results of the analysis of product trial data by students, it shows a high level of
practicality. The media aspect obtained a percentage of 86% which included visual quality and
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ease of use, while the material aspect obtained 85% related to the clarity of content and
understanding of concepts. Overall, the average score of 85% puts this Manual Transmission
System learning video in the Very Decent category. This result proves that the media developed
can facilitate students' learning needs and is effectively used in supporting instructional
activities in the classroom.

The development of this manual transmission system learning video is carried out using the
ADDIE model which is systematically organized to improve the quality of Automotive Chassis
learning at Tamansiswa Jetis Vocational High School Yogyakarta. Based on the results of the
research, the discussion focused on the theoretical validity of the product through expert
assessment and its practical effectiveness in answering student learning problems. Overall, this
media was declared "Very Feasible" with a validation score from material experts of 91.5%,
media experts of 78%, and student responses of 85%. This high validity rate proves that the
product can mitigate the low average score of previous students' private universities which only
reached 58.6. This is in line with Handoyono's (2020) thought that media innovation must be
able to bridge the needs of industry competence with the learning process in the classroom to
increase the competitiveness of vocational graduates.

This video presents the manual transmission material comprehensively, from component
functions such as synchromesh to overhaul procedures. This precise visualization is crucial to
minimize the potential for human error in the workshop (Alvianto & Handoyono, 2024). These
findings are supported by research by (Alvianto et al., 2022) who stated that video tutorials
significantly improve cognitive learning outcomes and motivation because they can visualize
components that are difficult to observe directly. In addition, Trenholm & Marmolejo-Ramos
(2024) found that high-resolution videos help students understand mechanical details that are
not seen in static textbooks. This is reinforced by the argument of Alimam et al., (2023) that the
digital representation of mechanical systems serves as a cognitive bridge for students to
mentally understand models of dynamically working machines.

The application of the principle of segmentation in the cognitive design of this video is in line
with the Cognitive Theory of Multimedia Learning from Nurhatmi (2025), where dynamic
visualization allows information to be absorbed without burdening the student's long-term
memory (cognitive overload). This interactive instructional design has been proven to be able to
accelerate information retention compared to conventional methods Skulmowski & Xu (2022).
Such visualization capabilities are crucial for building in-depth diagnostic analysis (Skulmowski
& Xu, 2022). YouTube's platform that provides control features such as pause and replay
supports the creation of self-paced learning. Brame's research (2016) shows that students'
active control over learning videos is the key to successful technology integration. This
digitalization support is also strengthened by Roemintoyo & Budiarto (2025) regarding digital
transformation in the vocational environment, where the use of smartphones is diverted to a
productive means of digital literacy.

The implementation of this media provides practical solutions to learning difficulties in
workshops (Nugraheni et al., 2022) and is in line with the strategy of aligning the vocational
curriculum (Selamat et al., 2025). The use of video based on troubleshooting scenarios provides
an authentic assessment experience for students to analyze the symptoms of system failure
before making physical interventions on the vehicle (Ajjawi et al., 2020). Seamless accessibility
through social media (YouTube) is very effective for the learning style of Generation Z that
prioritizes the flexibility of space and time (Alruthaya et al., 2021; Ginanjar, 2025). Anwar &
Sudira, (2022) also highlighted that in the industry 4.0 era, automotive technicians are required
to have digital literacy to access video-based service literature. Thus, this interactive learning
video is a relevant instructional solution to improve students' critical analysis skills in facing the
challenges of professional technicians at the global level.

Developing manual transmission system video for vocational high school students using ADDIE model
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CONCLUSION

This research has succeeded in developing a manual transmission system learning video media
through a structured ADDIE instructional design model, which consists of the Analysis, Design,
Development, Implementation, and Evaluation phases. During the Analysis phase, the need for
developing the instructional media was identified based on students' low average Mid-Semester
Assessment (MSA) score of 58.6. The Design phase involved preparing the storyboard and
instructional materials, while the Development phase focused on producing the learning video
using CapCut and conducting validation by subject matter and media experts. The
Implementation phase involved a field trial with 29 eleventh grade students of the Light Vehicle
Engineering program at Tamansiswa Jetis Vocational High School, Yogyakarta, through the
YouTube platform. Finally, the Evaluation phase was conducted to determine the overall
feasibility of the developed learning media based on expert validation and students' responses.

The findings indicate that the developed learning video is highly feasible for use in the
Automotive Chassis course. This conclusion is supported by the subject matter expert validation,
which achieved an average score of 91,5%, categorized as very feasible. The score comprised an
evaluation of 83% from a university lecturer in Vocational Mechanical Engineering Education,
who emphasized the instructional organization of the content, and 100% from the vocational
subject teacher, who confirmed the relevance of the material to practical workshop activities.
Meanwhile, the media expert validation yielded a score of 78%, indicating that the learning
video met the required feasibility criteria, particularly in terms of visual quality, accessibility, and
instructional presentation. Recommendations provided by the media expert, including
improving narration synchronization and adding labels to transmission components, were
incorporated into the final version of the product.

The implementation results also demonstrated highly positive student responses, with an
overall feasibility score of 85%, which falls within the very feasible category. Specifically, the
media aspect received a score of 86%, while the content aspect obtained 85%. These findings
indicate that the learning video effectively visualizes the operating principles of manual
transmission components and damage diagnosis procedures in a concrete and dynamic manner,
enabling students to understand concepts that were previously difficult to learn through
conventional lectures or printed textbooks alone. Consequently, the developed learning media
reduces the cognitive complexity of mechanical concepts and facilitates students in constructing
a more accurate conceptual understanding before engaging in workshop practice.

From a theoretical perspective, the findings reinforce the application of the Cognitive Theory
of Multimedia Learning, which posits that well-structured integration of visual and verbal
information enhances learners' ability to process complex technical content effectively. From a
practical perspective, the developed learning video provides an accessible digital learning
resource that supports self-directed learning while promoting the productive use of
smartphones as educational tools in response to the demands of the industry 4.0 era. Based on
these findings, the developed learning video is considered suitable for implementation as a
supplementary instructional medium in vocational education. Furthermore, this study may
serve as a valuable reference for future research on the development of video-based learning
media in vocational education and related fields, as well as for investigating its effectiveness in
improving students' cognitive, affective, and psychomotor learning outcomes.
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