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Abstract – The aims of this study are 1) to develop 
the electromagnetic control system training kit that can 
be used as learning media on the basis of a modular 
design, and 2) to comprehensively evaluate the learning 
media through three different approaches, i.e., 
functional-based test, experts’ judgment, and user-
based assessment. The design and development process 
of the learning media utilized the widely known 
ADDIE model that comprises analysis, design, 
development, implementation, and evaluation. The 
finding showed that the learning media developed 
passed the functional-based test and worked well as 
designed. Moreover, the experts of media design and 
learning material quality judged the learning media as 
feasible to use in the learning process. The user also 
rated the learning media as feasible. 

Keywords – comprehensive evaluation, control 
system training kit, modular-based, learning media 

1. Introduction

The learning and teaching process is one positive 
example of communication activity in the field of 
education. As it often happened amongst a teacher 
and students, the communication between those 
parties is basically the act of transferring the 
information from one to another.  
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In the concept of teacher-centered learning, the 
teacher is the one who has the main authority to 
arrange the process of learning in the classroom [1]. 
Moreover, the teacher is the principal-agent to 
deliver the information and actively talks while the 
students passively listen and are receptive. This kind 
of learning is generally associated with the traditional 
approach. Since education is always changing to find 
its best equilibrium, recently the teacher-centered 
education has significantly shifted toward a student-
centered approach [2], [3]. This student-centered 
approach may lead the students to have an equal 
interaction with teachers. The students could actively 
participate in communication and discussion instead 
of exclusively listening to the teacher in the 
classroom [4]. 

To ensure the communication between the teacher 
and students may run smoothly, in principle, there 
are four essential components required in the 
communication process: sender, message, channel, 
and receiver [5]. The sender is one who provides the 
message to another, while the receiver is one who 
takes the advantages from that particular message. 
The message is the information that needs to be 
delivered, and the channel is the media used to 
transmit that information. In the vocational high 
school level in which student-centered learning is 
considered a suitable approach to escalate the 
learning achievement, the learning media is one 
essential tool to accommodate the knowledge transfer 
between both teacher and student. The learning 
media, particularly in the practical-based subject 
matter, is a tool that could significantly help the 
students to easily comprehend the theoretical thing 
[6]. 

According to [7], learning media is an educational 
tool that can be used as a channel in the learning 
activities to enhance the effectiveness and efficiency 
in achieving the learning objectives. From a broader 
perspective, learning media is not only talked as a 
tool but it also discussed methods and techniques 
used to make communication and interaction more 
effective between instructors and learners in the 
classroom learning process [8]. Besides, learning 
media has a broad scope, including humans,
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learning materials, or studies that build a special 
condition for students to conveniently obtain 
knowledge, skills, or attitudes [9]. In [7], it is stated 
that the use of learning media in the teaching and 
learning process could arouse new desires and 
interests, generate motivation and stimulation of 
learning activities, and bring positive psychological 
influences to students. Subsequently, the learning 
media can be classified into four, namely, 1) printed-
based media, 2) audio-visual media, 3) computer-
based media, and 4) combined printed- and 
computer-based media [10]. 

In [11] are suggested several factors to be 
considered for selecting the learning media, i.e., the 
instructional objectives to be achieved, student 
characteristics, the desired learning stimulus type 
(audio, visual, motion, etc.), learning environment, 
local condition, and the coverage area to be served. 
In [12] it is postulated that the use and selection of 
learning media should take into account: 1) the 
objectives to be achieved, 2) the compatibility of the 
media with the learning material, 3) the availability 
of supporting facilities and infrastructure, and 4) the 
student characteristics. In [13] is also mentioned that 
certainly, media educational goals can vary 
depending on the specific theme and objectives of a 
lesson, the age of the student, theoretical basic, etc. 
One can summarize that the development of media 
by following the above-mentioned considerations 
may gain several benefits in the process of learning 
and teaching communication between the knowledge 
provider and the recipient. 

The findings on the preliminary observation at 
Cokroaminoto Pandak Vocational High School 
showed that the learning condition on the subject of 
installing and operating a control system was not in 
the ideal situation. It found that the main problem 
was the lack of learning media, particularly at the 
competency of operating an electromagnetic control 
system. Since the learning media is one crucial tool 
in conveying the knowledge in the learning process, 
this condition may lead the knowledge transfer 
between both sides (teacher and students) distracted. 
On one side, the teacher faced difficulties in 
explaining the learning material, and on the other 
side, the students struggled a lot to absorb the 
knowledge. This fact is the main reason to be 
resolved in this study. Accordingly, one of the main 
objectives of this current study is to develop the 
electromagnetic control system training kit that can 
be used as a learning media for enhancing the 
knowledge reception by learners. The intended 
learning media will be designed by implementing a 
modular-based approach. In the context of 
engineering, the modular design is an approach to 
subdivide a system into smaller parts (modules) that 
can be independently created and then used in 

different configurations to drive multiple 
functionalities [14]. The modular system is chosen 
due to some advantages, i.e., flexibility in reusability, 
ease in assembling, ease in fault localization, and 
economy [14], [15]. Another main objective of this 
study is to evaluate the learning media, whether it is 
feasible to use it in the learning process. The 
evaluation scheme will be conducted in three 
different approaches: 1) the evaluation related to the 
functional work of the modules, 2) the expert-based 
assessment concerning the media design and learning 
material aspects, and 3) the evaluation based on the 
perspective of the user. 

 
2. Research Method 
 
2.1. Research Design 
 

The primary focus of this study is the development 
of the training kit of the electromagnetic control 
system that can be used as a learning media in the 
instructional system. One widely used method to 
design and develop the instructional system is 
Instructional System Design (ISD). In ISD, one of 
the commonly known models is ADDIE, which is the 
abbreviation from five sequences of a development 
process: Analysis, Design, Development, 
Implementation, and Evaluation [16]. Therefore, the 
current study uses the ADDIE model to develop the 
intended training kit. It is also important to 
emphasize that the learning media developed will be 
evaluated comprehensively through three different 
approaches: functional-based test, experts’ judgment, 
and user-based assessment. 
 
2.2. Developing Instruments for Evaluation 
 

One important step to gather information from the 
respondent is through the questionnaire. The 
questionnaire is defined as a research instrument that 
typically consists of a set of questions. The process 
of developing the questionnaire should be started by 
taking into consideration the research purposes [17]. 
After that, work continues by identifying the aspects 
of assessment, including the indicators of each aspect 
by reviewing related literature. Regarding the 
evaluation of the training kit in terms of the media 
design in this study, the questionnaire is comprised 
of three aspects, i.e., design, technical, and 
usefulness. The design aspect has five indicators with 
ten questions. Meanwhile, the technical aspect has 
six indicators with 14 questions. The last aspect, the 
usefulness aspect, has four indicators with seven 
items of questions. The outline of the questionnaire 
can be seen in Table 1. 
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Table 1.  The questionnaire outline of the media-based 
evaluation 
 

No 
Evaluation 

Aspects 
Indicators 

Items 
Number 

1 Design Interface Design 1, 2 
  Component Layout 3 
  Labeling 4, 5, 6 
  Applicative Function 7, 8, 9 
  Ergonomic 10 
2 Technical Reliability 11, 12 
  Operating Techniques 13, 14, 15 
  Easy to Use 16, 17, 18 

  
Conformity with School 
Infrastructure 

19, 20 

  Ease of Maintenance 21, 22 
  Safety 23, 24 
3 Usefulness Facilitating the Teachers 25, 26 

  
Clarify the Learning 
Material 

27, 28 

  Shortening Learning Time 29 

  
Attracting Students’ 
Attention 

30, 31 

 
Concerning the learning material evaluation of the 

training kit, the questionnaire consists of two aspects, 
i.e., quality of learning material and usefulness. The 
aspect of the learning material quality has eight 
indicators with 16 questions. Meanwhile, the 
usefulness aspect has four indicators with nine items 
of questions. Table 2. shows the detailed outline of 
the intended questionnaire. 
 
Table 2.  The questionnaire outline of the learning 
material-based evaluation 
 

No 
Evaluation 

Aspects 
Indicators 

Items 
Number 

1 Quality of 
Learning 
Material 

Compliance with 
Competencies 

1, 2 

  Suitability of the Media 
with the Material 

3 

  Appropriateness within 
Picture and Text 

4, 5, 6 

  Supporting the Delivery 
of Material 

7, 8 

  Adding Knowledge 9, 10 
  Material Structure 11 
  Conformity to the 

Student Needs 
12, 13, 14 

  Clarity of the Instructions 15, 16 
2 Usefulness Facilitating the Teachers 17, 18 
  Clarify the Learning 

Material 
19, 20, 21 

  Shortening Learning 
Time 

22, 23 

  Developing the Student 
Interest 

24, 25 

 
The two previous questionnaires have been created 

for collecting information from the experts’ point of 
view. Meanwhile, the last questionnaire will be made 
to gather information from the students’ perspectives. 

A different strategy has been used to construct the 
questionnaire in which some items are changed into a 
negative wording format. The strategy to combine a 
positive and negative wording question is chosen in 
order to minimize the response and acquiescence bias 
that usually arise from the school-age respondents. 
As seen in Table 3., there are four aspects considered 
in the questionnaire, i.e., quality of the learning 
material, design, technical, and usefulness. The 
aspect of the learning material quality has six 
indicators with ten questions, whereas the design 
aspect has two indicators with four questions. The 
next aspect, the technical aspect, has six indicators 
with ten questions, and the last aspect, the usefulness, 
has two indicators with four items of question. 
 
Table 3.  The questionnaire outline of the student-based 
evaluation 
 

No 
Evaluation 

Aspects 
Indicators 

Items 
Number 

1 
Quality of 
Learning 
Material 

Supporting the Delivery 
of Material 

1, 2 

  
Suitability of the Media 

with the Material 
3, 4 

  Adding Knowledge 5 
  Material Structure 6 

  
Conformity to the Student 

Needs 
7, 8* 

  Clarity of the Instructions 9, 10 
2 Design Component Layout 11 
  Labeling 12*, 13, 14 
3 Technical Reliability 15 
  Operating Techniques 16 
  Easy to Use 17*, 18, 19 

  
Conformity with School 

Infrastructure 
20, 21 

  Ease of Maintenance 22 
  Safety 23, 24 

4 Usefulness 
Developing the Student 

Interest 
25, 26* 

  Shortening Learning Time 27, 28 
 

Note: 
*: negative wording question 
 

All three questionnaires mentioned above are 
constructed on a Likert scale. The respondents have 
an option to mark one out of four alternatives 
spanning from “strongly agree” to “strongly 
disagree” to express their thought. 
 
2.3. Validity and Reliability of the Instruments 
 

After the initial draft of instruments has been 
made, the work continued by ensuring whether the 
instruments meet the validity and reliability criteria. 
The validity test is the evaluation to see the degree to 
which the assessment tool could accurately measure 
what it is supposed to measure. Meanwhile, the 
reliability test is the evaluation to see the degree to 
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which the assessment tool could consistently measure 
when it is used to measure repeatedly. 

There are many types of validity tests. By 
considering certain aspects of time, simplicity, and 
accuracy, the validity test in this study has been 
conducted through a content validity. The content 
validity, many researchers called as a logical or 
rational validity, is the validity test that refers to the 
degree to which the questionnaire items on the 
assessment tools are relevant and representative 
enough to measure [18]. The content validity in this 
study was done through a rational analysis from two 
competent experts. The experts examined each item 
in the questionnaire whether it was relevant, needed 
revision, or was not relevant. The process continued 
by refining the items according to the experts’ 
comments and recommendations. Just after the 
refinement, all items in the questionnaires were 
considered valid to be used to measure. 

In the meantime, the reliability test in this study 
was done by applying two different approaches. 
Firstly, the reliability tests for both instruments of 
media-based and learning material-based were 
measured by applying a crude index agreement 
method [19]. This method examines the degree of 
agreement for each response of a set of questions that 
resulted from different evaluators. This kind of test is 
widely known as inter-rater agreement or inter-rater 
reliability. The results of the inter-rater reliability test 
showed that the reliability score for the media-based 
instrument was 0.71. Meanwhile, the learning 
material-based instrument scored 0.76 from the 
reliability test conducted. In general, researchers 
agreed that one instrument could be considered 
reliable when the reliability score reached 0.7 or 
above [20], [21]. Furthermore, Guilford (cited in 
[22]) offered the reliability coefficients classification 
to interpret the level of reliability as seen in Table 4. 
Based on that, those two reliability scores achieved 
are categorized in the acceptable criteria. Secondly, 
the reliability test for the instrument of user-based 
assessment was measured by using Cronbach’s 
alpha. Analysis of the result indicated that the 
reliability of the instrument was very high 
(Cronbach’s alpha was 0.905). 
 
Table 4.  Reliability coefficients interpretation 
 

Reliability Coefficient (r) Interpretation 
0.00 ≤ r < 0.20 Very Low 
0.20 ≤ r < 0.40 Low 
0.40 ≤ r < 0.70 Moderate 
0.70 ≤ r < 0.90 High 
0.90 ≤ r ≤ 1.00 Very High 

 
 
 
 

2.4. Participants 
 

It is important to note that there are three different 
aspects of evaluation. The first is the evaluation of 
the trainer kit in terms of the functional work of the 
modules. There was one experienced student of an 
undergraduate electrical engineering program 
responsible for this test. The second evaluation of the 
trainer kit is related to both media design and 
learning material aspects. Two media-based experts 
conducted the evaluation in terms of media design. 
The experts involved in this evaluation were chosen 
based on their expertise in media design competence. 
Moreover, another evaluation of the trainer kit was 
related to the learning material. Since the trainer kit 
was created to support the learning and teaching 
process in the subject of installing and operating a 
control system, thus the experts were selected based 
on their experiences and competence in that 
particular subject. The evaluation in this respect was 
conducted by two evaluators. Third, the evaluation of 
the trainer kit is based on the users’ perspective. The 
users for this evaluation purpose were the XI grade 
students of the Electricity Utilization Installation 
Techniques Department of Cokroaminoto Pandak 
Vocational High School. There were 15 students 
involved in this evaluation. 
 
2.5. Evaluation Procedure 
 

The evaluation process in this study involved two 
different groups of respondents. The first group is the 
group of experts which is comprised of two groups. 
The first group of experts examines the training kit 
related to media design. Meanwhile, the second 
group of experts is responsible for evaluating the 
training kit on the aspect of the learning material. For 
this kind of respondents, the evaluation was 
conducted by first briefly explaining the purpose of 
the evaluation. Then, the researchers distributed the 
questionnaire in a paper-and-pencil format to the 
respective groups. At the same time, the evaluators 
could examine the training kit to make a precise 
judgment. After the completion, the questionnaires 
were collected back to the researchers. 

The second respondent are the students who will 
be a target user for this training kit. First of all, a 
brief explanation of the research’s purpose was given 
to the students. After that, the questionnaire was 
distributed to the students in a paper-and-pencil 
format. A different procedure was used in this 
evaluation by giving a chance to the students to use 
the training kit for a specific practical task. The 
students may express what they thought by marking 
out the Likert scale on the questionnaire. In the end, 
the researchers collected all the questionnaires. 

 
 



TEM Journal. Volume 9, Issue 3, Pages 1234‐1242, ISSN 2217‐8309, DOI: 10.18421/TEM93‐52, August 2020. 

1238                                                                                                                            TEM Journal – Volume 9 / Number 3 / 2020. 

2.6. Data Analysis 
 

Data analysis is a process to evaluate the collected 
data from the study by using analytical and statistical 
tools in order to discover the useful information 
needed. In this study, the data analysis used is a 
descriptive analysis. The descriptive analysis is one 
essential step to quantitatively describe the collection 
of raw data gathered from the study in a meaningful 
way. It is also important to note that the collected 
data from the respondents are in a Likert-scale form 
which is a widely used technique to scale responses. 
In connection with that, it needs a categorization to 
classify the respondents’ responses. In this study, the 
categorization method is adopted from [23] and [24]. 
This method classifies the responses collected from 
the questionnaire based on the total score of Likert-
scale. As can be seen in Table 5., the criteria of the 
respondent’s responses are divided into four different 
levels spanning from “very poor“ into “very good“. 
 
Table 5.  Classification of respondent’s response 
 

Score Range Criteria 
M + 1.5 SD < X ≤ M + 3 SD Very Good 
M + 0.5 SD < X ≤ M + 1.5 SD Good 
M – 0.5 SD < X ≤ M + 0.5 SD Poor 
M – 1.5 SD  < X ≤ M – 0.5 SD Very Poor 

 

where: 
X = respondent response 
M = ideal mean score 
 = 1/2 x (ideal maximum score + ideal minimum 

score) 
SD = ideal standard deviation  
 = 1/6 x (ideal maximum score - ideal minimum 

score) 
 
3. Research Findings 
 
3.1. The Development of Electromagnetic Control 

System Training Kit 
 

The development of the electromagnetic control 
system training kit starts with the analysis step. One 
suitable method to deal with the analysis step is 
through need assessment. In [25] are suggested six 
activities in conducting a need assessment; namely 1) 
determine the present condition, 2) define the job, 3) 
rank the goal in order of importance, 4) identify the 

 
 
 
 
 
 
 
 

discrepancies, 5) determine positive areas, and 6) set 
priorities for action. The need assessment in this 
study has been conducted by interviewing subject 
matter teachers who are involved in the teaching 
process. Moreover, classroom learning activity 
related to the practice of electromagnetic control 
systems is also observed. The result of this step will 
be used as basic information for the next steps. 

The following step is design. This phase utilizes 
the output from the analysis phase to make a detailed 
plan or a blueprint for the next phase, the 
development phase. The design phase in this step 
comprises 1) identifying the components needed, 2) 
designing the electronic circuits for each module, and 
3) designing the training kit as a united system. 

The working is continued by developing the 
training kit based on the information collected from 
the analysis and design phases. Most of the work in 
this step focuses on the electronic aspects. There are 
13 electronic modules constructed, i.e., 1) 1 Phase 
and 3 Phases Power Source Module, 2) Circuit 
Protection Module, 3) Thermal Overload Relay 
Module, 4) Time Delay Relay Modules, 5) Magnetic 
Contactor Modules, 6) Volt-Meter Selector Switch 
Module, 7) Push Button Switch Modules, 8) Jogging 
Switch Module, 9) Emergency Switch Module, 10) 
Auto-Manual Selector Switch Module, 11) Volt 
Meter Module, 12) Ampere Meter Modules, and 13) 
Current Transformer Module. The appearance of the 
training kit, including each module attached can be 
seen in Figure 1. 

In general, the training kit could be used to support 
the practice of a motor control system in the subject 
of installation and operation of electromagnetic 
control systems. This training kit was designed to 
accommodate 1 phase and 3 phases of electrical 
source that are commonly used for driving the 
electric motor system. It should be noted that the 
training kit was constructed in a modular approach. 
This strategy may lead students to arrange the 
module flexibly according to a specific task. 
Accordingly, it is possible to connect one module to 
another by using a set of specific cables included. 
There are also instruments attached in the training kit 
that can be used to monitor the current and voltage of 
the circuit. A module to anticipate a failure 
connection or an abnormal current is also available in 
this training kit. 
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Figure 1.  The electromagnetic control system training kit 

 
To ensure the training kit to functionally work, a 

thorough functional-based test was conducted. The 
test was done by one experienced student of an 
undergraduate electrical engineering program. There 
were several items of tests that guarantee each 
module in the training kit was tested 
comprehensively. The results from this test can be 
used as an input for revising the electronic modules 
when there is a problem found. After that, the 
evaluation process continued by collecting the 
assessment from the experts. In this study, there are 
two groups of experts’ judgment. The first one is the 
group of experts who evaluate the media design of 
the training kit, and the other one is the group of 
experts who assess the training kit concerning the 
learning material content. 

Just after completing the initial product assessment 
and then considering some recommendations for 
product revision, the next work is implementing the 
training kit product to the user. In this case, the user 
was the group of XI grade students of the Electricity 
Utilization Installation Techniques Department of 
Cokroaminoto Pandak Vocational High School. The 
students have a chance to explore the capability of 
the product by practicing some control system tasks. 
At the end of the meeting, the students could give 
their opinion about the product by filling in the 
questionnaire distributed. 

The last step of the development process of the 
training kit is evaluation. The evaluation should 
accommodate the entire process of instructional 
design. In this study, the evaluation was carried out 
by reviewing the findings of all evaluation results 
(functional-based test, experts’ judgment, and user-
based assessment). 

3.2. The Comprehensive Evaluation of 
Electromagnetic Control System Training Kit 

 
The comprehensive evaluation in this current study 

was conducted in three different approaches, i.e., 
functional-based test, experts’ judgment, and user-
based assessment. The first test, the functional-based 
test, is a type of test to verify each electronic module 
attached in the electromagnetic control system 
training kit whether it functionally works as 
designed. The functional-based test was administered 
by trying some scenarios of project work. The list of 
scenarios and including the test results is shown in 
Table 6. There were nine scenarios created that 
ensure each module in the training kit tested. Based 
on those test scenarios, it can be summarized that 
there was no critical problem found and all the 
modules could successfully work as designed. 
 
Table 6.  The functional-based test scenario 
 

No Test Scenario Test Result 

1 
3-phase motor control from 

one place 
The system responds as 

designed 

2 
3-phase motor control from 

two different places 
The system responds as 

designed 

3 
3-phase motor control with 

sequential order manual 
mode 

The system responds as 
designed 

4 
3-phase motor control with 
sequential order automatic 

mode 

The system responds as 
designed 

5 
3-phase motor control - 

right-left (forward-reverse) 
manual mode 

The system responds as 
designed 

6 
3-phase motor control - 

right-left (forward-reverse) 
semi-automatic mode 

The system responds as 
designed 

7 
3-phase motor control Star-
Delta (Y-Δ) manual mode 

The system responds as 
designed 

8 
3-phase motor control Star-

Delta (Y-Δ) automatic 
mode 

The system responds as 
designed 

9 
Metering current and 

voltage 
The system responds as 

designed 
 

The second evaluation in this study involves the 
judgment from experts. There are two points of 
evaluation in this concern: media design and learning 
material quality. The first point, the evaluation of the 
electromagnetic control system training kit, 
particularly in the aspect of media design, was 
carried out in order to know whether the training kit 
is feasible in terms of its physical appearance. The 
evaluation tried to look into three main aspects, 
namely, design, technical, and usefulness. The 
summary results, as can be seen in Table 7., show the 
total score collected from two experts. It can be noted 
that the total score for the first and second experts is 
112 and 119, respectively. Furthermore, looking at 
the average of the total score, it has reached 115.5. 
Then, by taking into account the response criteria of 
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Table 5., it can be summarized that two experts 
involved in the media aspect assessment judged the 
training kit as “very good“. It means that the experts 
are satisfied with the product and justified it as 
feasible to use in the learning and teaching process in 
terms of the media design aspect. 
 
Table 7.  Assessment score from media experts 
 

No Evaluators 
Assessment Aspects Total 

Score Design Technical Usefulness
1 Expert 1 37 49 26 112 
2 Expert 2 38 54 27 119 
 Average 37.5 51.5 26.5 115.5 
 Criteria Very 

Good 
Very 
Good 

Very 
Good 

Very 
Good 

 
The second point of experts’ judgment is focused 

on the evaluation of the aspect of the learning 
material. It is important to bear in mind that there are 
two aspects included in the assessment, i.e., learning 
material quality and usefulness. The results from two 
evaluators, as seen in Table 8., exhibit a positive 
assessment. The total scores from those evaluators 
are 78 and 82, respectively. Therefore, the average 
from those scores is 80. That average score is 
categorized in a “good“ category based on the 
response criteria of Table 5. It means that the training 
kit of the electromagnetic control system is feasible 
to be used in the learning and teaching activities in 
terms of a learning material aspect. 
 

Table 8.  Assessment score from learning material experts 
 

No Evaluators 
Assessment Aspects 

Total 
Score Learning Material 

Quality 
Usefulness 

1 Expert 1 50 28 78 
2 Expert 2 53 29 82 
 Average 51,5 28,5 80 
 Criteria Good Good Good 

 

Two previous evaluations have been conducted by 
experts, and this section will describe the result of 
evaluation that has been done by the user of the 
training kit. In this case, the evaluation is carried out 
by the students. There are four aspects of assessment; 
learning material quality, design of training kit, 
technical aspect, and usefulness. As stated before, 
there were 15 students involved in this assessment. 
From a total of 15 students’ responses, the average 
score of each aspect, including its total, can be 
summarized as seen in Table 9. It shows that the total 
score of the students’ response is 101.53. This score 
is categorized as “very good“ based on the 
classification in Table 5. This means that the training 
kit of the electromagnetic control system is feasible 
to be utilized as the learning media in the learning 
process based on the students’ perspective. 

 
 

Table 9.  Assessment score from the student’s perspective 
 

No Evaluators 

Assessment Aspects 
Total 
Score 

Learning 
Material 
Quality 

De-
sign 

Tech-
nical 

Useful
ness 

1 Student 1 30 12 33 12 87 
2 Student 2 40 14 38 16 108 
3 Student 3 39 16 39 15 109 
4 Student 4 35 14 36 15 100 
5 Student 5 32 11 31 14 88 
6 Student 6 40 16 38 15 109 
7 Student 7 36 14 35 14 99 
8 Student 8 39 16 39 16 110 
9 Student 9 38 16 38 16 108 
10 Student 10 39 16 37 14 106 
11 Student 11 30 13 35 14 92 
12 Student 12 39 16 36 13 104 
13 Student 13 39 16 36 15 106 
14 Student 14 35 13 31 15 94 
15 Student 15 39 15 34 15 103 
 Average 36.67 14.53 35.73 14.6 101.53 
 

Criteria 
Very 
Good 

Very 
Good 

Very 
Good 

Very 
Good 

Very 
Good 

 
4. Discussion 
 

The first aim of this study is to develop the 
learning media of the electromagnetic control system 
training kit that can be used in the learning activities, 
especially in the subject of installing and operating a 
control system. To address that particular objective, 
the widely used method for developing the 
instructional system, the ADDIE model, has been 
selected. This model comprises four sequential 
stages, i.e., analysis, design, development, 
implementation, and evaluation. Meanwhile, the 
learning media of the control system training kit was 
developed on the concept of modular-based. This 
modular concept may allow the big system to 
subdivide into several independent small parts to 
reduce complexity [14]. The independent in each part 
or module means that each module has a little or 
even no dependency on other modules. 
Consequently, when there is a change or an update in 
one module, it is not affecting other modules 
connected with it. In the context of troubleshooting, 
this situation may lead to the easiness of localizing 
the problem. It also reduces the cost in maintenance 
as consequent from the trouble found. This modular-
based learning media is a suitable choice to 
implement in the learning process for engineering 
students. The engineering students require the ability 
to comprehend the system not only in general but 
also in detail. The students should also have the 
capability to find the solution from the problem 
found in the system. It can be done smoothly if the 
system has a modular construction. 
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There is always a step of instructional design to 
ensure whether the instructional media developed is 
feasible to be used in the instructional activities. In 
this study, the comprehensive evaluation was 
conducted by implementing three different methods 
of evaluation. Those evaluations are the functional-
based test, experts’ judgment, and user-based 
evaluation. Focused on the functional-based test, this 
test is one proper way to check whether the system is 
working functionally. This test takes into 
consideration only the output generated by the 
system in response to the specific input engaged [26]. 
This test has been successfully implemented in other 
study for evaluating an asynchronous serial 
communication learning media [6]. There were 
several scenarios of tests conducted to ensure each 
module in this study was tested. The results showed 
that each module developed has passed the test and 
functionally worked as designed. It is important to 
point out that the success of this test shows the 
feasibility of the training kit to be used in the 
learning process. 

With regard to the experts’ judgment, there are two 
points of assessment: media design and learning 
material. Concerning the media design, the results of 
experts’ judgment revealed that the learning media 
developed was very good in design, technical, and 
usefulness aspects. Based on the response 
classification made in this study, it is clear to see that 
the “very good“ grade is the highest level. Looking at 
the learning material aspect, the results of the 
assessment from experts showed that the quality and 
usefulness of learning material were in a “good“ 
level, respectively. Although these results are not in a 
top grade, they are still acceptable. Therefore, it can 
be concluded that the learning media developed is 
feasible to be used for learning activities. The good 
feasibility of the learning media may implicate for 
achieving the learning goals effectively [27] and 
improving the learning outcomes [28]. 

Another evaluation has been done by involving the 
prospective user of the training kit. This kind of 
evaluation has been applied by many researchers in 
which some of them are [29] and [30]. The users in 
this study was a group of students of Cokroaminoto 
Pandak Vocational High School that followed the 
course of installing and operating a control system. 
The questionnaire on the basis of a 4-point Likert 
scale was used to collect the data. The results showed 
that all aspects of the assessment (learning material 
quality, product design, technical aspect, and 
usefulness) are categorized in a “very good“ grade. 
This finding indicated the acceptance of the students 
on the learning media developed. This finding also 
showed that the product of media is feasible to be 
utilized in the learning process. 
 

5. Conclusion 
 

The development of the electromagnetic control 
system training kit in this study has been completely 
done through the ADDIE model. The training kit was 
designed based on the modular approach which was 
offering several advantages, i.e., reusability, ease of 
assembling and maintenance, and cost-saving. In 
order to ensure the training kit has been 
comprehensively evaluated, three different schemes 
of the evaluation were applied, i.e., functional-based 
test, experts’ judgment, and user-based assessment. 
The findings showed that the training kit, including 
each module attached, has functionally worked as 
designed. Subsequently, the judgments from the 
media-based and learning material-based experts 
were categorized in “very good“ and “good“ criteria, 
respectively. It is also worth noting that according to 
the users’ responses, the training kit could be 
categorized in a “very good“ level. All in all, based 
on those three kinds of evaluation, it can be 
concluded that the electromagnetic control system 
training kit is feasible to use as a modular-based 
learning media in the learning activities. This 
conclusion may implicate the enhancement of student 
learning achievement, especially in the subject of 
installing and operating a control system. 

Although the findings of this study look 
convincing and promising, there are still some 
drawbacks found that could be considered for future 
work. The one that should be important to take into 
account is the duration of students in using and 
practicing the training kit developed. It will be better 
if the duration of students’ experiments in this study 
is longer instead of limited meeting hours. The 
longer time for the experiment may explore the 
weakness that has not been revealed before. 
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