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ABSTRACT

Teaching aids play a vital role in the teaching and learning process. Teaching aids are crucial in helping
students comprehend learning theory. However, most existing counter application trainers as teaching aids in
digital electronics courses are developed without following the syllabus in vocational colleges and come at a
high price. This study aimed to develop a counter application as teaching aids in digital electronics courses to
provide low-cost teaching aids tailored to the curriculum at vocational colleges. This quantitative research
applied the Life Development System (SDLC) model. This study developed a counter application trainer for
teaching the Electronic and Digital Application course in vocational colleges. The findings showed that the
product has been validated by experts based on the product design, suitability, and functionality. Further
investigation could be conducted by looking into the trainer's safety features, such as adding a cap to the
transformer's supply circuit and the on/off switch. Electric shock can be avoided with this cover.
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INTRODUCTION

The Ministry of Education Malaysia has
offered programs that enable potential students
to be partially professional in technical and
vocational. In this regard, the role of instructors
in technical and vocational is increasingly
challenging. Vocational education emphasizes
two aspects of the study, namely theory and
practice [1]. The industry focuses on human
resources who have the knowledge and skills in
their areas of expertise [2], [3]. Therefore,
lecturers need to diversify the appropriate
teaching methods during the teaching and
learning process.

The teaching and learning process is
crucial to produce highly skilled and
knowledgeable students [4]. Pedagogy is the
strategy of how a lesson is delivered through the
teaching and learning process to get results [5].
Therefore, to ensure that the teaching and
learning process is effective, teaching aids play
a crucial role [6]. Tamuri & Yusoff [7] stated
that the use of teaching aids appropriate to the

cognitive level of students can facilitate self-
learning based on their learning needs.

The use of teaching aids can provide
students with information on something related
to subjects taught more clearly and
systematically in teaching. Teaching aids can
help technical teachers explain things and
concepts of learning content more accurately
than verbal explanations [8], [9].

Learning theory alone is not enough for
an individual to become competent or proficient
in hands-on skills [10]. The use of teaching aids
can help technical teachers explain things and
concepts of learning content more accurately
than oral explanations [11]. Therefore, teachers
should be creative in their teaching by
increasing their use of teaching aids. The use of
teaching aids in teaching and learning has
identified many positive effects on students
[12]. Teaching aids can attract students to
understand a concept to create an active
teaching and learning environment [13].
However, teachers ' teaching methods are less
effective in improving students' understanding.

Received July 27, 2021; Revised September 26, 2021; Accepted September 28, 2021



110 Jurnal Pendidikan Teknologi dan Kejuruan, Vol. 27, No. 2, October 2021

Reighluth [14] found that there are still many
teachers who use whiteboards to convey content
information to students which at the same time
does mnot provide intelligence to students.
Students are unable to concentrate on learning
because they consider the topic of learning
uninteresting. The effects of this situation cause
the student's concentration to be impaired.
Therefore, students are not interested in actively
pursuing learning. The results of a study by
Mohd Noor & Ahmad [15] show that there are
still teachers who use the method of reading
textbooks only in their teaching and cause
students to be less interested in being active in
the classroom. Accordingly, there are only a
few students who can clearly understand what
the teacher is teaching.

Teaching aids are beneficial for the
process of teaching and learning [16]. Many
studies have demonstrated the significance
of teaching aid in supporting learning [8], [13],
[17], [18]. Dawi [19] explained that education is
closely related to teaching aids in facilitating
the teaching and learning process. The teaching
aids are one of the alternatives used by teachers
to deliver teaching content [20]. Sulaiman [21]
suggested that teaching aids are the most crucial
factor in determining the success of learning
programs, stimulating students' desire to know
something. Teaching aids can make it easier for
students to understand the learning [22], [23].
Teachers must utilize teaching aids to enhance
students' knowledge and understanding [24].
Therefore, this study aimed to develop a counter
application trainer for teaching aids in digital
electronics courses to provide low-cost teaching
aids that are tailored to the curriculum at
vocational colleges.

METHOD

The counter application trainer is a very
widely used component in digital circuits, and is
manufactured using separate integrated circuits,
and is also included as part of larger integrated
circuits. The design for this counter application
trainer used the Systems Development Life

Cycle (SDLC) model namely analyze, design,
implementation, testing, and evaluation as
presented in Figure 1.

This study focuses on the subtopic of
Interpreting Counter and Register for DEB 2142
Digital Electronic course at Vocational College.
The evaluation phase involved three experts
selected with purposive sampling. The experts
consist of three lecturers from the Faculty of
Technical and Vocational Education in
Universiti Tun Hussein Onn Malaysia (UTHM).
In this phase, the researchers distribute
questionnaires to experts to evaluate the counter
application trainer in the aspects of design,
suitability, and functionality. The questionnaire
consisted of 17 items to identify the opinions of
experts about their consent. Data in the
evaluation phase were analyzed using
descriptive analysis, namely frequency, and
percentage.

Figure 1. Systems Development Life Cycle (SDLC)
RESULTS AND DISCUSSION

This study aimed to develop a counter
application trainer for teaching aids in the
digital electronic course. This project involves
five phases, namely analysis, design,
implementation, testing, and evaluation.

The first phase is the analysis phase. In
the analysis phase, it was found that various
teaching aids have been produced in the market
including trainers. Each trainer has developed
with its specifications and advantages or
disadvantages. Most existing trainers are
developed by other countries such as India and
Germany. That is why the production of
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trainers that exist in the market does not follow
the syllabus in vocational colleges for the
teaching and learning process. There is also a
counter application trainer that has a variety of
applications however the price is costly.

The second phase is the design phase.
Aspects to consider in designing teaching aids
include the fact that they are affordable and can
be developed collaboratively by teachers and
students under the supervision of teachers.
Besides, teaching aids should be available,
affordable, safe, easy to use, and durable when
used in the classroom. Therefore, this study
designed a circuit that can be used by
vocational college students. The design phase
was a process involving casing design and
layout design. The casing was the construction
or design of a product. The casing design for

|_MOD 3 SYNCHRONOUS UP COUNTER | MOD 3 SYNCHRONOUS DOWN COUNTER|
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this trainer was A3 paper size of 420mm x
297mm x 110mm as illustrated in Figure 2.

Figure 2. Casing Design

A layout design was a plan for the layout
of the circuit or components. The layout was
located at the top of the casing and it was the
area to make where each

schematic

connections

component would represent the
circuit as shown in Figure 3.

COUNTER APPLICATION TRAINERR

LED SEQUENCER

Figure 3.

The third phase is the implementation
phase. The researchers need to emphasize the
cost aspect so that the overall cost of the
product was commensurate with the function of
the product. The findings of this study showed
that the total cost of the product was RM

253.00. Researchrs selected key ingredients

Layout Design

that were easily found in any store. In addition,
the materials also need to have durability
because the nature of the component such as the
transformer was heavy and requires a strong
material to withstand it. The components and
materials are listed in Table 1.
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Table 1. List of Components and Materials Cost

In the implementation phase, the first step

No  Components - Quantity Cost/Unit Total was to test components and circuits. This was to
and Materials . ) T
1 IC=CD4027 6 RM3.00 RM 18.00 ensure that this designed circuit worked well
2 IC=CD4081 2 RM3.30 RM 6.60 and was not misplaced from the stated
3 IC=CD4017 1  RML70 RM 1.70 . C e
4 IC=Timer 555 1 RM120 RM 1.20 objectives. The test of this circuit involved all
5 Resistors= 20 RMO0.50 RM 10.00 the blocks to be developed namely blocks A, B,
470 Q .
6 Resistors=1M 14 RMO0.S50 RM 7.00 C, D, and E. After the pro‘cess. of deYeloplng
Q the layout, casing, and circuit testing and
7 POttentlaIIOOkQ 1 RM1.50 RM 1.50 components were completed, the researchers
meter= . .
8 Capacitor= 2 RM 050 RM 1.00 conducted the installation process on the
10uF stripboard for the components. Wiring between
o LED 20 RM1.00 RM 20.00 component and bullet connector was performed
10 Seven 2 RMI1.00  RM200 mpone u was p
Segment using a smgle core.
Display The next phase is the testing phase.
11 Banana Bullet 80 RM0.50 RM 40.00 . . . . . . .
Connector Functionality testing is circuit testing to
12 Acrylic 1 RM60.00  RM60.00 determine if this developed trainer works well
13 Rocker Switch 1 RM 3.00 RM 3.00 t Th It ted in Table 2. F
14 Strip Board S RMS5.00 RM 25.00 or not. ! e results are presented in Table 2. For
15 Socket IC 10 RM0.40 RM 4.00 the testing phase, the researchers had selected
16 Push Button 4 RMO0.60 RM2.40 the materials and tools used in the development
17 Transformer 1 RM 20.00 RM 20.00 . .
18 Wire One 1 RM3000 RM 30.00 of Counter Application Trainer for the DEB
Core 2142 Digital Electronic and Application course
TOTAL RM 253.00 .
for students at Vocational College.
Table 2. Circuit Testing
Circuit Result Description
Mod 3 This connection is based on the Mod 3 Synchronous Up Counter
Synchronous circuit in the practical research paper. This circuit is a 2- bit
Up Counter synchronous counter circuit. Input source is taken from 5V DC
Circuit power supply.
Mod 3 This connection is based on the Mod 3 Synchronous Down
Synchronous Counter circuit in the practical research paper. This circuit is a 2-
Down Counter bit synchronous counter circuit. Input source is taken from 5V
Circuit DC power supply.
Mod 8 This connection is based on the Mod 8 Synchronous Down
Synchronous Counter circuit in the practical research paper. This circuit is a 3-
Down Counter bit synchronous counter circuit. The input source is taken from a
Circuit 5 V DC power supply. However, the functionality of this circuit
is not working when supplies are supplied
Mod 8 This connection is based on the Mod 8 Synchronous Up circuit in
Synchronous the practical research paper. This circuit is a 3-bit synchronous
Up Counter counter circuit. The input source is taken from a 5 V DC power
Circuit supply. However, the functionality of this circuit is not working
when supplies are supplied
LED Sequence This connection is based on the LED Sequencer circuit in the
Circuit practical test paper. This circuit is a running light circuit. Input

source is taken from 5 V DC power supply
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The last phase is the evaluation phase. In
the evaluation phase, experts were selected
using purposive sampling. The experts
consisted of three lecturers from the Faculty of
Technical and Vocational Education in
Universiti  Tun Hussein Onn Malaysia
(UTHM). The results of the evaluation on the
design of the counter application trainer were
based on research expert judgments as shown in
Table 3.

Based on the findings in Table 3, the
experts stated that the design of this trainer was
good and attractive. The design was easy to
understand and the layout of the components
was attractive. Furthermore, this trainer had a
suitable size for use in practical classes because
the size was neither too big nor too small. The
experts also suggested that the neatness of the
circuit should be trimmed.

Table 3. Evaluation of the Design of the Counter
Application Trainer

Item Frequency Percentage
Yes No Yes No
Neatness mounting 3 0 100% 0%
components on the
strip board

The composition of 3 0 100% 0%
the components on

the stripboard

regularly

The product has an 2 1 56.67% 33.33%
interesting design

The design of the 3 0 100% 0%
product is user

friendly

Selection of 3 0 100% 0%
appropriate hardware

The findings of the evaluation on the
suitability of the counter application trainer
were based on evaluation from research experts
as shown in Table 4. This counter application
trainer was acceptable in terms of product
suitability since it could be used to assist
vocational college students to better understand
the lessons through practical training. This is in
line with Meeks [3] who reported that teaching
aids could stimulate students’ interest and

attract them in understanding the content more
effectively.

Table 4. Evaluation of the Suitability of the Counter
Application Trainer
Item Frequency Percentage
Yes No Yes No
The product meets the 3 0 100% 0%
needs of users

(Vocational College

Students)

The trainer can assist 3 0 100% 0%
the user in practice.

The position of the 3 0 100% 0%

components on the
trainer is appropriate

The size of the 3 0 100% 0%
product is suitable for

the users

Providing security 3 0 100% 0%

features for the users

The results of the evaluation on the
functionality of the counter application trainer
were based on assessments from experts as
shown in Table 5. The results showed that the
trainer works well and was suitable for use as
teaching aids in vocational colleges. Experts
also recommended emphasizing the usage of
integrated circuit (IC) components because
these components are very sensitive and can
cause the circuit to fail.

Table 5. Evaluation of the Functionality of the Counter
Application Trainer

Item Frequency Percentage
Yes No Yes No
The product works 3 0 100% 0%
effectively
Circuits can show 3 0 100% 0%

appropriate application
for students’

knowledge

The circuit can be 2 1 66.67% 33.33
connected using the %
right tools

The LED light works 3 0 100% 0%
well

The display on seven 3 0 100% 0%
segments is good

The function of 3 0 100% 0%

application circuit
performs well
ON/OFF switch works 2 0 100% 0%

properly
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The first element in developing a product
is to design the product. The design that needs
to be built at the beginning of the development
is an overview of the product to be developed
and can attract students' interest in
understanding this subtopic of the counter. The
description consists of the size, shape, and use
of materials.

This finding is in line with the study of
Durdanovic [25], who stated that teaching aids
can stimulate high interest and attract students
in understanding the content being studied more
effectively. In designing this product, the
researchers emphasized two aspects namely
safety and comfort. It should be appropriate to
the environment and the necessary emphasis
such as physical features, color, material
selection, and variety of sources. In terms of
safety aspects, the researchers selected the
safest materials by replacing the use of wood or
board with perspex. This is because perspex is
better than wood or board since it is waterproof
and durable.

Based on the design of this counter
application trainer, the experts agree that this
developed design was appropriate for usage by
students because it was medium in size and
light in weight, making it easy to carry. Experts
also concluded that the layout was attractive
and well-organized.

The researchers have found that the
students were not very exposed to the subtopic
of counters. Individual differences between
pupils exist; some intelligent students can
understand merely by learning the theory, while
others are rather slow because they are unable
to comprehend it. This finding corresponds
with Jafre & Abidin [26] who concluded that
learning style impacts students’ overall
achievement. In addition, the lack of equipment
and trainers has also hampered the teaching and
learning process. Therefore, the purpose of this
study is to help students better understand and
be able to do practical learning. The researchers
have defined the use of push switches as clocks.
This is because by using a push switch, the

students will assign the clock to the circuit on
their own for the circuit to operate.

In addition, researchers have developed five
sets of practical experimental papers. This
practical experiment paper, allows students to
make reinforcement on the sub-topics of
interpreting counter and register. At each
activity performed, students can figure out and
examine how each counter mode's sequence
differs. Based on the suitability in developing
this product, the researcher found that the
experts agreed that the development of this
counter application trainer was in line with the
content of the syllabus in the vocational college.
Furthermore, the availability of this trainer can
assist students in gaining a  deeper
understanding of the subtopics of interpreting
counter and register.

CONCLUSION

Teaching aids are required in the process of
teaching and learning. The use of teaching aids
is crucial in helping students understand the
teaching of theory better. This study aimed to
develop a counter application for teaching aids
in digital electronics courses. The findings
indicated that the expert has validated this
product based on its design, product
compatibility, and functionality. This study
successfully developed the counter application
trainer as a teaching aid for the Electronic and
Digital Application course in vocational
colleges. Suggestions for further research were
by exploring the safety aspects of the trainer by
adding a cap on the supply circuit of the
transformer and the switch ON/OFF trainer.
This cover can protect users from electric
shock. Besides, the researchers in the future
need to avoid damaging the circuit because it
can cause the development process of the
counter application trainer to be slow.
Furthermore, in the future, researchers must
avoid damaging the circuit because this will
cause the growth of the counter application
trainer to be delayed and unsuccessful.
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