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process of sewing in fashion design subjects for high school curriculum. The device was
programmed using an Arduino microcontroller board and open source Arduino
software (IDE). The CDIO model is used as the basis for product development, which
includes the steps from conception to design, implementation, and operation. The
development for this product consists of the main components standard needle size,
automatic thread, Arduino UNO R3, stepper motor, coil, and Arduino coding to control
the movement. In addition, this product is relatively portable with its dimensions of 7 x
7 x 10 cm. A qualitative research method was applied using a list of interview protocols
validated by five professional experts in the field. Based on the open-ended questions,
the experts indicated that this product facilitates the criteria of the T&L process,
improves understanding of the use of the thread needle, and increases student
confidence in the sewing process. In the future, this kit could be integrated into an

Keywords: automated control system. This research development can help develop teaching tools
Education IR 4.0; fashion design; that further increase student safety and improve student skills and cleanliness in
vocational; teaching aid; technology handling sewing tools during hands-on work.

1. Introduction

Teaching aids are an essential part of the teaching and support process [1]. The use of teaching
aids can help provide students with information about the subject being taught in a clearer and more
systematic way. The use of teaching aids allows the teacher to explain facts and concepts of the
learning content more accurately than relying only on verbal explanations. A teacher must be able to
prepare early on to manage the materials needed for instruction. Sewing skills sub-subject in fashion
design is one of the most complex subjects to manage in practical work, especially when the practical
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teaching and teaching process are ineffective. Therefore, the teaching material for sewing skills is
limited, and teachers prefer slide presentations, which makes the learning process lengthy. In terms
of safety, many vocational students complete an internship in a workshop. Attention is paid to safety
in handling hand tools, machines, and the environment to avoid accidents that result in damage to
machines, equipment, and people. During the practical work, students are exposed to various
hazards, especially when preparing materials for practical projects, handling various types of sharp
instruments and high-powered machines, and through a deep learning process in the workshop [2].

PTV is education and training to develop specific knowledge and skills. PTVs or skills of students
using technology in IR4.0 education can perform their tasks productively and effectively. Skills are
knowledge acquired by students and applied through hands-on activities that stimulate thinking [3].
Although sewing kits were provided in the workshop and used throughout the workshop for the
hands-on activities, this remains a problem for students due to the limited variation in teaching
materials [4]. As a result, students lose interest in learning, leading to limited exploration of
imagination, and the level of students' visualization skills is low [5]. Therefore, the teacher plays an
important role in attracting and maintaining students' attention to fashion design. This study is about
developing an automatic thread introduction set for fashion design students in vocational schools.
The idea of developing an automatic thread introduction set arises when students are not interested
in practical work and there is no simple product for students to use during practical activities in class.
Teaching aids for the classroom and practicum are one of the most effective ways to create a
conducive learning environment.

Developing products as teaching aids can help overcome the problems faced during class and
internship, especially the problem of sewing skills and practical work in the subject add on [6]. The
teaching materials are developed in a form and with functions that can help attract students to do
practical work in the teaching subject of fashion design. The reason is that students are attracted to
teaching materials when they are advanced, high quality and well developed. This method can be
applied to all subjects, especially to teachers who teach fashion design, because this subject requires
practical work to improve students' understanding. In technical subjects like fashion design, teaching
must be done as practice and exercise in the workshop. Teaching materials help to attract students’
attention and influence their way of thinking. They will get bored quickly and will not gain further
experience if the teaching and learning process is only theoretical [7]. With the teaching aids, the
student can understand the content of the lesson better through simple and accurate explanation
than through oral description. Azman et al., [8] found that the presence of the teaching case can
arouse the attention and desire to learn. Through this use, students become active in hands-on
activities as they apply a set of strategies and procedures in performing practical activities. In the
study on the use of teaching tools in sewing, it was found that 100% of vocational students express
their interest and can do the practical work early because it is too easy for them to handle the needle
and sew. Therefore, the aim of this study is to develop an automatic thread introduction kit for
vocational students in fashion design. The teaching tool will allow students to do hands-on work by
picking up the tools and sewing with their hands in real time [9]. They can also serve as an early
experience for students before they start hands-on work.

1.1 Literature Review
Practical learning is a process in which students improve their skills through various methods by
using the skills they have been taught and the equipment they use. In addition, hands-on learning is

an educational process that systematically and directly guides students to perform a skill. Practice
allows participants to gain hands-on experience [10]. The basic idea of experiential learning
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encourages trainees to reflect or look back on the experiences they have had. Practice-based learning
refers to internships [11]. Practice-based learning aims at experimental learning, example as learning
based on concrete experiences and discussions with friends from which new ideas and concepts can
be obtained. Learning is a process of building knowledge from concrete experiences, collaborative
activities, reflection, and interpretation. Practice-based learning strategies can help students develop
a practical mind. Therefore, practice-based learning can be used as an alternative form of learning
that can encourage students to be active learners to reconstruct their conceptual understanding [12].
Hands-on work is important to (1) motivate science learning, (2) improve basic experimental skills,
(3) apply scientific approaches, and (4) support mastery of course material. In addition, the practicum
provides a context-rich learning experience, improves conceptual understanding, develops practical
skills, and is the best way to learn the nature of science [13].

1.1.1 Learning according to Kolb

Kolb learning is a theory that describes how people learn. ABM is closely related to teaching
methods, learning styles, and learning approaches to help students learn more effectively [14]. In this
project, Kolb's learning theory and CDIO model were used to develop an automatic induction set for
fashion design students in vocational schools. In research by Chan [15], according to Kolb, during the
learning process, a person goes through four phases of the learning cycle, all of which are interrelated
and contribute to the achievement of learning goals. According to Kolb's learning theory, the learning
cycle begins with concrete experience (PK), reflective observation (PR), abstract conceptualization
(KA), and active experimentation (AE) (PA). The learning cycle that students go through is presented
below based on Kolb's theory:

i.  To assess the functionality of the sewing tool, students must move from paper to fabric.
ii.  Reflective Observation Observe how the instructor uses or handles the material.
iii.  Conceptualizing the Abstract - Understand cutting, drawing, marking, and sewing
techniques.
iv.  Try to actively use your sewing tools on the fabric.

In addition, creating an experience that is easy for students to grasp, as described in Kolb's (1984)
model, allows students to have a sense of the experience of the subjects being studied rather than
theory or assignments that are simply about sewing fabric. In this study, Kolb's model used in four
categories. A flowchart is used to provide structure. This method must be well executed to provide
students with real experiences that relate to the topic of the curriculum. Reflective observation
includes only teaching and abstract concept formation. It also includes listening to and observing
audio and visual conversations in the classroom and in the real world. Finally, a tangible experience
is a category of learning methods in which a product presentation is conducted during the last week
of Innovation Week so that students can feel their own experience and show how much expertise
they have gained in product development. This paradigm can be further discussed as shown below.
Kolb's learning approach is a model of experiential learning that has generated interest in a variety
of professions, especially those that require hands-on training. This model is described by Kolb (1984)
as follows:

Thoughtful, observation-oriented students are more likely to think about the meaning of a fact
or idea. Students who use this method of learning will notice and reflect on the meaning of words
and situations they have learned.
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i.  Students who use abstract conceptual approaches can develop hypotheses and concepts
based on their findings. Theories are used to research and think in a real-world setting.

ii.  Students who participate in active experiments are directly involved in the topics they are
exploring. Students work in groups, cooperate, and learn new things about the topics they
are exploring.

iii. Students who approach learning through comprehensive experiences participate in
activities that provide them with new experiences. They can learn a lot by watching and
then doing it themselves to get a sense of the experience they are mastering.

iv.  Students who approach learning through comprehensive experiences participate in
activities that provide them with new experiences. They can learn a lot by watching and
then doing it themselves to get a sense of the experience they are mastering.

1.1.2 Human learning theory

The "Cone of Experience" or cone of experience is a theory of human learning that explains how
various media influences affect human learning from difficult to easy. Students can benefit from
verbal and symbolic media that help them interpret abstract material. The use of modern technology
in the classroom can help maximize learning [16]. The impact of various media in teaching and
learning can take student understanding from difficult to accessible Dale's Theory [17]. The use of
tangible, non-electronic media such as speech, photographs, diagrams, models newspapers,
magnetic boards, flannel boards, scan cards, or other materials to engage the senses in the teaching
and learning process. Because they engage only a few senses, electronic aids such as educational
films, slides, filmstrips, videotapes, radios, audiotapes, recordings, and the Internet are less effective.
They differ from learning through direct experiences such as plays, field trips, projects, exhibits,
available materials, and other activities that can engage multiple senses simultaneously. Many
teachers do not take the initiative to use presentation concepts as teaching tools in their classrooms.
Each member of the class has different psychological and intellectual abilities. Consequently, planned
instruction must be relevant, organized (the level of students), and supported (with instructional
tools) to promote the full development of individual potential.

Consequently, technical teachers need to be smart and creative in their teaching and use more
ABM. ABM is helpful in teaching and learning because it can arouse students' interest in learning.
Professors often use demonstration methods to teach in workshops, and demonstrations are often
repeated because students cannot learn every crucial step [8]. The specified teaching and learning
time increase when demonstration methods are repeated. The use of ABM in teacher education is
inevitable because these tools can help students refine their senses to learn successfully [18].
Students should be able to expand their conceptual knowledge and actively engage in planned
learning activities. Meanwhile, technological innovations in the classroom are predicted to lead to
positive changes in students' academic performance [18]. It is claimed that the more senses are used,
the more effective learning is, because different sensory inputs elicit different responses [19]. Each
sense helps to compensate for the deficiency by enhancing the perception of the other senses.
Consequently, a classroom that employs a variety of ABMs can engage a variety of senses and achieve
a variety of consequences through direct experiential learning. A kit is a collection of goods or
equipment for a specific purpose. In contrast, learning is described as knowledge or skills acquired
through experience or the act of learning or teaching [20]. Consequently, a learning package is
defined as a collection of learning materials. A learning package may include films, handouts, slides,
compact disks, PowerPoint slides, scrapbooks, models, and diagrams, among others [21]. Reddy and
Andrade [22] conducted a study to determine the effectiveness of learning sets in increasing student
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achievement, the product evaluator must confirm the usefulness of the learning sets. Learning sets
that are adapted to students' cognitive levels can help them self-learn according to their individual
learning needs. One of the tactics used by technology teachers in secondary schools is the use of
models or kits as teaching aids in the teaching and learning process.

2. Methodology

This section corresponds to the flow of a product development process followed by a CDIO model,
specifically the development of this ATIKs. The information gathered in the first phase is processed
into physical sketches. After brainstorming, testing, and screening, the product design emerges from
the final sketch agreed upon. Figure 1 show a drawing construction sewing machine for the product
and Table 1 is a full description for the ATIKs component and function.

Fig. 1. ATIKs Component and Structural Design Product
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Table 1

Parts and Function of ATIKs

No. Part Function

1. Yarn Poles and Threads Holds the thread tightly

2. Pillar 1,2,3 and 4 It supports thread passing through it. This pole has a hole as a thread holder for
smooth movement.

3. Aluminium Profile Aluminium was chosen because the project looks modern and is easy to install.

4, Stepper motor To move the led screw forward and backwards automatically using Arduino coding.

5. Bearings To control the movement of the led screw and not break the led screw. It can also
control movement smoothly.

6. Shaft T To hold the smooth rod on the project.

7. Thread Entry Tool This tool is designed in the right size to ensure that the needle and thread that
passes through it will be accurate.

8. Thread Puller This tool uses the existing one but is improved with the idea so that the thread can
be inserted easily and clings firmly.

9. Smooth Rod This smooth rod is used to support the movement of the shaft accurately.

10. Led Nuts and Screws To launch the movement with the existing ring on the rod.

11.  Boats and Boat To fill the thread and support the thread from moving freely.

Holders

12. DC motors To move the boat using batteries.

13. 9V battery To start a dc motor.

14. Switch It can be turned on/off and control the movement of the motor.

15.  Arduino UNO R3 For coding activation and connected to model.

2.1 Implement for Operating ATIKs

In this software section, Autodesk AutoCAD and Cura Ultimate (Figure 2), Solidwork and Fritzing
(Figure 3) lastly Arduino IDE (Figure 4) are used as tools that facilitate the development of ATIKs
according to the stages.

veco

Fig. 3. Solidwork and Fritzing
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2.2 Product Development and Materials

2.2.1 List of components

Fig. 4. Arduino IDE

Table 2 and Table 3 provides a list of components used to make a needle threader kit and the
ATIKs function. As can be seen from the table, the components for developing an automatic needle
threader kit consist of two parts: Software and Hardware. The software is the main component used
to build the kit. It uses a special model that is only used for these kits, such as the plate for the
threader and the screw, which we customize using 3D printing. Hardware components are parts that
can be modified. These components include accessories, service orders, frames, and instrument
panels. Due to the availability of components and spare parts in the market, the production of this
needle threader kit can be done by small industries or households [23].

Table 2
List of components
Component Quantity Size
Arduino Nano 1 Set 18mm x 45mm
A4899 1 Set 8V-35V
Dc Motor 1 Set 3V-12v
Stepper Motor 2 42 x 48mm
SK 8 4 8mm
SK Shaft 4 8mm
Aluminium Profile 7 100 cm
Hardened Linear Shaft 2 8mm
T8 Lead 2 8mm/200mm
Nut 2 8mm
Acrylic 1 297mmX420mm
Table 3
Function of ATIKs
Equipment Name Function
Hammer Used to form malleable soft iron. This iron has been reshaped using a
hammer.
Measure Tape Used to measure length accurately.
Player To hold delicate components and to tighten screws.
Allen Key Used to press screws and it is easier to use.

Screwdriver Set
Mikita Jig Saw
Cutter Machine

Used to change the voltage on the motor driver A4988.
Used to cut acrylic.
To cut aluminum profile, smooth rod, and screw lead.
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2.3 Product Validity and Usability Testing

Once the complete project is developed, the product is tested with electronic functionality that
automatically includes movements. Product validity of the practical sewing kit was conducted in a
previous study. A questionnaire consisting of 4 statements was used to collect technical and aesthetic
data of the kit. In addition, the performance test is conducted through an interview from experts
where you provide input and see the results of the movement of the ATIKs via video. Table 4 shows
the background of the experts for validation process. In addition, the whole product is tested on users
through an Arduino IDE. Since online distance learning was still in progress at the time of this study,
the ABM tests were conducted by three ERT teachers watching a video tutorial on the movement of

ATIKs.
Table 4
Background of the experts for validation process
Expert Instituition Experience
Teacher Sekolah Menengah Kebangsaan Bakri Design Technology
Teacher Kolej Vokasional Tun Hussein Onn Fashion Design 11 years
Teacher Kolej Vokasional Setapak Fashion Design 15 years
3. Results

3.1 The Technical Analysis and Result

Effective practical learning will help students gain understanding in practical work. Therefore, this
section explains the importance of appropriate teaching tools that elicit an interesting response in
learning. This ATIKs has been performance tested (Arduino IDE), and usability feedback (Table 5) will

be used to determine feasibility and usability in hands-on learning.

3.2 Validity's Feedback

Table 5

Usability feedback to determine feasibility and usability in hands-on learning
No. Question Items R1 R2 R3
Determination of Question Codes for Aspects of ABM Requirements in Visualization Skills
1. Overall Usability / /
2. Safety /7
3. Simplify the Process /S
4, Comfort /S
5. Benefit to users /S
6. Potential Product Usability / / /
7. Assisting during Learning Process / /
8. The needs for Tailors and Public / /
Determination of Question Codes for ABM Development Aspects
9. Appropriate in Design /7
10. A Neat Product Installation /7
11. Knowledge Acquisition / /
12. Creating Real Applications / / /
13. Facilitate Movement /S
14. Appropriate in Size / /
15. Quality of Materials /7
16. Durability of Materials /7
17. Products Flexibility / / /
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18. Usefulness / / /
Determination of Question Codes for Aspects of ABM Testing

19. Operation System (Handling) / / /
20. Functionality /

21. Systematic Movement /S
22. Marketable /S
23. Attracting User Interest / /]
Determination of Question Codes for Product Usability/Functionality Aspects

24. Model Diversity /S
25. Finishing Improvement /S
26. Material Selection /S
27. Portable in Size /S
28. Cost /S
29. Ergonomic Factor /S
30. Solve Major Problem (Thread Assembly) / / /
31. Weight Reduce /S
32. Avoid Injury (Safety) / /
33. Attract users (Students) / /

34. Multifunction / / /
35. Long-term Product /
36. Modern tools/products / /]

4. Conclusions

This paper presents a method for developing laboratory devices for low-cost and portable
automated functions. In addition, the use of ATIKs as teaching tools in hands-on classes will help
students to be more attentive and concentrate better than in classes using only a blackboard and
transparencies. In addition, the built-in design of the developed ATIKs is exciting and can make
students continue to learn and arouse their interest in learning topics related to theoretical learning,
and they should imagine the sewing machines. On the other hand, in the context of the suitability of
the product for the learning topic, the simple ATIKs are good because the product is easy to carry and
suitable for use in classrooms or workshops. The reason is that the product contains many kinds of
important learning content that can improve students' understanding of how to use the sewing
machine. The ATIKs can simulate the process of sewing machine during practical teaching, which is
related to daily phenomena in various households and industries. Therefore, when students practice
with the ATIKs, they can strengthen their fashion design skills and competencies, which is in line with
in his study, "teaching tools are used to enhance learning, promote higher order thinking and
problem-solving ability.
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