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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. 

[2] K. Hamman, “An Examination of Support 
Programs for Students on Academic 
Probation in the Pennsylvania State System 
of Higher Education,” Indiana University 
of Pennsylvania, 2014. 

[3] K. Arola, Academic Probation Research 
And Program Review. Pine Technical 
College , 2007. 

[4] A. N. Bello, “Problems and prospects of 
probation as a veritable tool for improving 
educational performance among students 
of tertiary institutions in Nigeria: a case 
study of four Colleges of Education in the 
North Eastern part of Nigeria,” Niger. 
Teach. Today, vol. 17, 2020. 

[5] Federal Republic of Nigeria, Minimum 
Standard for Nigeria Certificate in 
Education, Abuja. National Commission 
for Colleges of Education, 2020. 

[6] Federal Republic of Nigeria, Curriculum 
Implementation Framework for Nigeria 
Certificate in Education. Abuja: National 
Commission for Colleges of Education, 
2012. 

[7] A. Miller, C. Taylor Smith, and A. Nichols, 
“Promising Practices Supporting Low-
Income, First-Generation Students at 
DeVry University.,” Pell Institute for the 
Study of Opportunity in Higher Education, 
May 2011. Accessed: Oct. 15, 2021. 
[Online]. Available: www.pellinstitute.org. 

[8] B. T, “Young adults and higher education: 
barriers and breakthroughs to success,” 
Futur. Child., vol. 20, no. 1, pp. 109–132, 
2010, doi: 10.1353/FOC.0.0040. 

[9] R. A. Giaquinto, “Instructional issues and 
retention of first-year students,” J. Coll. 
Student Retent., vol. 11, no. 2, pp. 267–285, 
Sep. 2009, doi: 10.2190/CS.11.2.F. 

[10] B. A. Friedman and R. G. Mandel, “The 
prediction of college student academic 
performance and retention: Application of 
expectancy and goal setting theories,”            

J. Coll. Student Retent., vol. 11,                     
no. 2, pp. 227–246, Sep. 2009, doi: 
10.2190/CS.11.2.D. 

[11] K. N. Kelley, “Causes, reactions, and 
consequences of academic probation: A 
theoretical mode,” NACADA J., vol. 16, no. 
1, pp. 28–34, Mar. 1996, doi: 
10.12930/0271-9517-16.1.28. 

[12] P. Bhandari, “An Introduction to 
Qualitative Research,” 2020. . 

[13] R. K. Yin, Case Study Research: Design 
and Methods. Los Angeles: Sage, 2009. 

[14] Y. Rashid, A. Rashid, M. A. Warraich, S. 
S. Sabir, and A. Waseem, “Case study 
method: a step-by-step guide for              
business researchers,” Int. J. Qual.                     
Methods, vol. 18, Jul. 2019, doi: 
10.1177/1609406919862424. 

[15] E. D. Balbach, Using Case Studies to Do 
Program Evaluation. Sacramento: 
California Department of Health Services, 
1999. 

[16] D. R. Krathwohl and N. L. Smith, How to 
Prepare a Dissertation Proposal: 
Suggestions for Students in Education and 
the Social and Behavior Sciences. 
Syracuse: Syracuse University Press, 2005. 

[17] J. Ritchie, J. Lewis, and G. Elam, 
“Designing and Selecting Samples,” in 
Qualitative Research Practice: A Guide for 
Social Science Students and Researchers, J. 
Ritchie and J. Lewis, Eds. Los Angeles: 
Sage, 2003. 

[18] L. Kent, Qualitative Analysis of Interview 
Data: A Basic Step by Step Guide for 
Coding and Indexing. 2013. 

[19] Federal Republic of Nigeria, National 
Policy on Education (amended). Lagos, 
Federal Government Press, 2013. 

 

Jurnal Pendidikan Teknologi dan Kejuruan, Vol. 27, No. 2, October 2021, 109-116
ISSN: 0854-4735, accredited by KEMENRISTEKDIKTI, Decree No: 51/E/KPT/2019
DOI: https://doi.org/10.21831/jptk.v27i2.42672

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 not 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 

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 connections where each 
component would represent the schematic 
circuit as shown in Figure 3. 

 

Figure 3. Layout Design 
 

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  

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 
No Components 

and Materials 
Quantity Cost/Unit Total 

1 IC= CD4027 6 RM 3.00 RM 18.00 
2 IC= CD4081 2 RM 3.30 RM 6.60 
3 IC= CD4017 1 RM 1.70 RM 1.70 
4 IC=Timer 555 1 RM 1.20 RM 1.20 
5 Resistors= 

470 Ω 
20 RM 0.50 RM 10.00 

6 Resistors=1M
Ω 

14 RM 0.50 RM 7.00 

7 Potential 
meter= 100kΩ 

1 RM 1.50 RM 1.50 

8 Capacitor= 
10uF 

2 RM 0.50 RM 1.00 

9 LED 20 RM 1.00 RM 20.00 
10 Seven 

Segment 
Display 

2 RM 1.00 RM 2.00 

11 Banana Bullet 
Connector 

80 RM 0.50 RM 40.00 

12 Acrylic 1 RM 60.00 RM 60.00 
13 Rocker Switch 1 RM 3.00 RM 3.00 
14 Strip Board 5 RM 5.00 RM 25.00 
15 Socket IC 10 RM 0.40 RM 4.00 
16 Push Button 4 RM 0.60 RM 2.40 
17 Transformer 1 RM 20.00 RM 20.00 
18 Wire One 

Core 
1 RM 30.00 RM 30.00 

 TOTAL   RM 253.00 

In the implementation phase, the first step 
was to test components and circuits. This was to 
ensure that this designed circuit worked well 
and was not misplaced from the stated 
objectives. The test of this circuit involved all 
the blocks to be developed namely blocks A, B, 
C, D, and E.  After the process of developing 
the layout, casing, and circuit testing and 
components were completed, the researchers 
conducted the installation process on the 
stripboard for the components. Wiring between 
component and bullet connector was performed 
using a single core.  

The next phase is the testing phase. 
Functionality testing is circuit testing to 
determine if this developed trainer works well 
or not. The results are presented in Table 2. For 
the testing phase, the researchers had selected 
the materials and tools used in the development 
of Counter Application Trainer for the DEB 
2142 Digital Electronic and Application course 
for students at Vocational College.  

 
Table 2. Circuit Testing 

Circuit Result Description 
Mod 3 
Synchronous 
Up Counter 
Circuit 

 

This connection is based on the Mod 3 Synchronous Up Counter 
circuit in the practical research paper. This circuit is a 2- bit 
synchronous counter circuit. Input source is taken from 5V DC 
power supply. 

Mod 3 
Synchronous 
Down Counter 
Circuit 

 

This connection is based on the Mod 3 Synchronous Down 
Counter circuit in the practical research paper. This circuit is a 2- 
bit synchronous counter circuit. Input source is taken from 5V 
DC power supply. 

Mod 8 
Synchronous 
Down Counter 
Circuit 

 

This connection is based on the Mod 8 Synchronous Down 
Counter circuit in the practical research paper. This circuit is a 3-
bit synchronous counter circuit. The input source is taken from a 
5 V DC power supply. However, the functionality of this circuit 
is not working when supplies are supplied 

Mod 8 
Synchronous 
Up Counter 
Circuit 

 

This connection is based on the Mod 8 Synchronous Up circuit in 
the practical research paper. This circuit is a 3-bit synchronous 
counter circuit. The input source is taken from a 5 V DC power 
supply. However, the functionality of this circuit is not working 
when supplies are supplied 

LED Sequence 
Circuit 

 

This connection is based on the LED Sequencer circuit in the 
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 

 
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 
needs of users 
(Vocational College 
Students) 

3 0 100% 0 % 

The trainer can assist 
the user in practice. 

3 0 100% 0 % 

The position of the 
components on the 
trainer is appropriate 

3 0 100% 0 % 

The size of the 
product is suitable for 
the users 

3 0 100% 0 % 

Providing security 
features for the users 

3 0 100% 0 % 

 
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 
effectively 

3 0 100% 0 % 

Circuits can show 
appropriate application 
for students’ 
knowledge 

3 0 100% 0 % 

The circuit can be 
connected using the 
right tools 

2 1 66.67% 33.33 
% 

The LED light works 
well 

3 0 100% 0 % 

The display on seven 
segments is good 

3 0 100% 0 % 

The function of 
application circuit 
performs well 

3 0 100% 0 % 

ON/OFF switch works 
properly 

2 0 100% 0 % 

Item Frequency Percentage 
 Yes No Yes No 

Neatness mounting 
components on the 
strip board 

3 0 100% 0 % 

The composition of 
the components on 
the stripboard 
regularly 

3 0 100% 0 % 

The product has an 
interesting design 

2 1 66.67% 33.33% 

The design of the 
product is user 
friendly 

3 0 100% 0 % 

Selection of 
appropriate hardware 

3 0 100% 0 % 

Madar et al., Counter Application Trainer for Teaching Aids in Digital Electronic Course
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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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