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ABSTRACT

The purpose of this study was to analyze the needs of students and teachers
in developing a learning media in the form of a trainer to support the sensor
and transducer practicum process during the Covid-19 Pandemic. This type
of research is quantitative research with descriptive statistical analysis
techniques. Data were collected through questionnaires distributed online to
75 respondents, including productive electronic engineering and electrical
engineering teachers at SMK Negeri 2 and SMK Negeri 10 Makassar and
their students. In addition, there were also respondents from electronic
engineering students at the two schools. This study indicates that facilities
and infrastructure in schools are in the high category with a percentage of
64%. Learning conditions during the Covid-19 Pandemic based on data from
respondents are in the medium category with a percentage of 67%. The level
of need for IoT-based sensor trainer learning media to support distance
learning at SMK Negeri 2 Makassar and SMK Negeri 10 Makassar is in the
high category with a percentage of 72%. Based on this value, it can be
concluded that practicum facilities are needed in the form of IoT-based
sensors and transducer trainers that can be used as alternative learning during
the Covid-19 Pandemic. It is hoped that the teachers can adjust learning tools
according to pandemic conditions so that the implementation of the learning
process can run smoothly.

This is an open access article under the CC-BY-SA license.
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INTRODUCTION

The need for media in learning is very important to ensure the achievement of learning
objectives for students (Nurrita, 2018). Media is a tool used to assist the learning process and is gen-
erally mentioned in the learning design, so educators must have the ability to design and implement
quality learning as a factor in improving the quality of learning quality (Yaumi, 2018). In addition,
educators are expected to have sensitivity to all conditions experienced by students so that they do
not quickly cause an unpleasant atmosphere for students. An educational paradigm that is recom-
mended in learning is to use Student-Centered Learning (SCL) methods. The use of the SCL method
in learning has proven to have a very good impact on students. This can be seen in various studies
using SCL with very effective results in increasing student understanding (Marpaung & Azzajjad,
2020), giving students confidence in carrying out the learning process (Mariana, 2020), and can im-
prove students' skills from the results of their learning activities (Zaus et al., 2019).
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In addition to student-centered learning, blended learning is becoming popular amid the cur-
rent development of information technology. Mixed learning is an innovative concept that combines
face-to-face meetings or traditional learning with online learning (with the help of ICT) (Lalima &
Dangwal, 2017). Mixed learning is very suitable for use in learning activities during the pandemic,
although online meetings are mostly conducted to prevent the transmission of Covid-19. According
to Allen et al. (2007), online learning can be carried out with a proportion of 30-79% in mixed
learning, where the substance of delivering material and giving assignments is mostly carried out
online.

Unlike the case for practical learning, during the current pandemic, government regulation
requires all work to be carried out at home, including schools. This is, of course, to prevent the spread
of Covid-19. Based on these conditions, practicum subjects become a big problem for some teachers
because they have to make various efforts to find ways to achieve practicum objectives, including
using several learning methods. Of course, the use of a good method cannot be separated from the
media or learning tools used. In general, in practical learning, media trainers are very suitable and
needed in several schools and vocational colleges in Indonesia. The learning outcomes of students
who use trainer media in several practicum subjects in vocational high schools have been shown to
increase, as was done by Rahmadiyah and Sumbawati (2014) with the results of the cognitive assess-
ment of students getting a very good category after using the trainer as a media on basic electronics
engineering subjects at SMK Kartika 2 Surabaya. Arifin and Zuhrie (2015) did the same thing and
Hariyadi and Kholis (2015), which got a positive response or very good category from students after
using a microcontroller trainer media.

In the example of the sensor and transducer practicum case, the appropriate practicum media
used is the sensor and transducer trainer (Purnamawati et al., 2021). The use of sensor and transducer
trainers is effective and feasible to use based on the research results obtained, namely student
responses to the use of sensor and transducer trainers in practicum reaching a very good category.
However, this research has not been equipped with Internet of Things (IoT) technology so that its
application is carried out face-to-face.

The use of IoT technology strongly supports the online learning process, especially in
practicum during the pandemic. The utilization of the internet network makes data communication
possible without the limitations of distance and time. Thus, the process of reading sensor values can
be carried out at a long distance (in this case, at the student's house) either through the android
application or web browser. So that practical activities can be carried out remotely in terms of
monitoring and controlling sensor and transducer equipment.

The availability of IoT kits or modules that can be used for the learning process is currently
on sale. Not even a few of the student's final projects are implementing IoT. However, there are
several problems: the lack of students' understanding of making hardware like a minimum
microcontroller system and any other input-output equipment that connects to it. The added lacks are
the students didn't understand how to connect the microcontroller with communication media and
how to create a network as cloud 10T, even to create an interface platform to the web or Android
application that makes it easier for users to access the equipment (Hariyanto et al., 2020). Based on
these problems, Rahayu et al. (2020) tried to make an loT-based trainer to increase teachers' under-
standing of IoT and to be able to apply the trainer to the learning process for students. Hasanah et al.
(2018) has also done the same thing, who made an IoT trainer support IoT practical learning. Online
system learning in practicum has also been carried out by Jarillo et al. (2019) by developing a virtual
laboratory that can be controlled remotely by offering an online laboratory.

This study aims to obtain important information and analyze data related to the needs of
teachers and students in developing loT trainer learning media products on sensors and transducer
subjects at vocational schools in Makassar. Through this research, it is hoped that teachers can make
the right decisions in compiling the learning process according to user requests.
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RESEARCH METHOD

This research is a quantitative descriptive study that will describe the learning conditions in
partner schools and analyze the needs of learning media in supporting distance learning. The samples
in this study were productive teachers of electronics engineering and several students from SMK
Negeri 2 and SMK Negeri 10 Makassar. The sample selection was made randomly, especially for
students. The data collection was carried out by distributing online questionnaires through the Google
Forms application on a number of samples.

Research Stage Activity Qutcome
Making
Research R Questionnaire
Instrument g
Validated
Instrument
Validation . Questionnaire
L Making Google Form
Google Form > Application

Data Collection

. Research
and Processing Data

The Curves or
Data N
Diagrams of

Analysis >
nalysis Research Result

Figure 1. Research Stages

Based on the information shown in Figure 1, the first stage is making research instruments.
The research instrument is made in the form of a statement that explores the necessary research
information and what products need to be developed in overcoming problems at school. The research
instrument consisted of 3 main indicators, namely the condition of facilities and infrastructure,
learning conditions, and media needs. The instrument was then validated by a media expert validator
consisting of four people with study backgrounds from electrical and electronic engineering
education. The validation results are then processed using Aiken V to see the results per item using
Formula 1 (Aiken, 1985; Azwar, 2016).

__Xs (1)
n(c—-1)
Descriptions:
S =r-1lo
Lo = The lowest score of validity assessment
¢ = The highest score of validity assessment
r = Score given by validator
n = Sum of experts & practitioners who do an assessment

Aiken proposes the concept of content validity in more detail, especially detailed on standard
validity, which is influenced by the number of raters and the rating scale used (Aiken, 1985). The
next stage is making a google form application. This research activity was carried out still in a
pandemic atmosphere so that the implementation process was carried out online and offline. The
research questionnaires were distributed through the Google Form application to 75 respondents
consisting of 24 teachers and 51 students. The next stage is the collection and processing of data
from respondents. The data collected contains information from respondents directly and is processed

Volume 11, No. 3, 2021



Analysis of needs for the development of trainer sensor ... (235
Purnamawati Purnamawati, Muhammad Akil, Nuridayanti Nuridayanti

for data analysis purposes. The items of the instruments used can be seen in Table 1, Table 2, and
Table 3. The data that has been obtained are categorized according to Azwar (2010) as can be seen
in Table 4.

Table 1. Instruments for the Condition of Facilities and Infrastructure

Statement Items

Distance Learning Activities, which are government policies in the new normal period of covid 19,
present their own challenges for teachers in the implementation of learning .

Availability of laboratory facilities in schools as a place for students to practice .

Availability of practicum facilities in the form of trainers that support distance learning

The use of trainer learning media can increase students' interest and motivation to learn.

There is an internet network at school and at home that supports distance learning activities

There are supporting equipment for the implementation of distance learning such as mobile phones
and laptops

Table 2. Instrument of Learning Conditions

Statement Items

Nk wWb =

During the implementation of distance learning, students are actively involved in learning activities
Teachers and students have no difficulty in implementing distance learning

Traditional learning by only focusing on teacher explanations can be easily understood by students
One method of distance learning in practical subjects can be carried out by means of simulation
Simulation-based practicum activities are sufficient to increase understanding of the material provided
Student learning outcomes for practical subjects during the distance learning period have decreased
Student learning outcomes for practical subjects during the distance learning period have increased

Table 3. Instruments for Learning Media Needs to Support Distance Learning

No.

Statement Items

Eall

Practical activities carried out with only simulations have not been effective without trainer learning
media

Practicum activities using a media trainer are needed

One of the trainer learning media that supports distance learning is an loT-based trainer

IoT-based practicum activities can be carried out at students' homes during the practical learning
process

IoT-based home practicum activities can increase students' learning motivation, especially in remote
control material for components used in media trainers.

Understanding and analyzing the characteristics of sensor and transducer components through practice
from home can increase learning motivation

The use of IoT technology in remote practice can be done to read sensor values on trainer learning
media

Table 4. Interval Category

Interval Category

X<@-100) Low
(u—100)<X <(u+1,00) Medium
(u+100)<X High

Descriptions:

= Score

= Mean ideal = ' (highest score + lowest score)
= Ideal Standard Deviation

= 1/6 (highest score - lowest score)

X

U
(¢
(¢
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RESULT AND DISCUSSION

Result

This research was conducted to determine the need for trainer learning media on sensor and
transducer material at SMK Negeri 2 Makassar and SMK Negeri 10 Makassar in order to support the
implementation of distance learning. Three indicators will be explored in the questionnaire that has
been distributed to teachers and students. The scores obtained from the results of the expert validity
test on the instrument items were analyzed using the Aiken V validity analysis. The analysis results
were valid or invalid categories based on the Aiken V coefficient. Based on the Table 4, the value of
the coefficient of validity (V) on a rating scale of 5 with four raters is 0.88 (Aiken, 1985). Therefore,
all types of instruments in the three indicators are declared valid with an average score of 0.90. The
average score of V Aiken can be seen in Figure 2.

V Aiken

0,92

0,91

0,90 0,91

0,89

0,88

0,87 0,88
0,86

0,85

Condition of facilities Learning Conditions  Learning Media Needs
and infrastructure

Figure 2. V Aiken's Average Score

Condition of facilities and infrastructure

The condition of facilities and infrastructure indicator consists of 6 question items: 1.) The
challenges of distance learning; 2.) The availability of laboratory facilities; 3.) The availability of
practical facilities in the form of trainers; 4.) The use of trainers in learning; 5.) The availability of
internet networks in schools; and 6.) The availability of distance learning support equipment such as
laptops and smartphones. The learning media requirement interval is determined by first determining
the maximum data, minimum data, range, standard deviation, and theoretical mean. The data from
the descriptive analysis can be seen in Table 5. Based on the data in Table 5, the interval category
can be determined by substituting it into the predetermined criteria.

Table 5. The Results of the Descriptive Analysis of the Condition of Learning Facilities and

Infrastructure
Number of Respondents Mean (i) Std. deviation (o) Range  Minimum  Maximum
75 15 3 18 6 24

The data in Table 6 shows that respondents who have a questionnaire score of less than 12
state that the condition of facilities and infrastructure to support the implementation of distance
learning is in a low category. Respondents who had a questionnaire score ranging from 12 to less
than 18 stated that the condition of the facilities' implementation of distance learning was in the
medium category. Meanwhile, respondents who have a questionnaire score equal to or greater than

Volume 11, No. 3, 2021



Analysis of needs for the development of trainer sensor ... (237
Purnamawati Purnamawati, Muhammad Akil, Nuridayanti Nuridayanti

18 state the condition of the facilities and infrastructure to support their implementation of distance
learning is in the high category.

Table 6. Frequency Distribution of Facilities and Infrastructure Conditions

Formula Interval Category Frequency Percentage
X <{15-1,003)} X <12 Low 2 2,67%
{15-1,03)} <X < {15+ 1,03)} 12<X <18 Medium 25 33,33%
{15+ 1,03)} <X 18<X High 48 64%
Total 100%

Condition of Learning Facilities and
Infrastructure
70,00%
60,00%
50,00%
40,00% M Low
M Medium

M High

30,00%
20,00%
10,00%

0,00% F—
Low Medium High

Figure 3. Graph of Frequency Distribution of Learning Facilities and Infrastructure Conditions

Based on the results of the analysis of the condition of facilities and infrastructure, it is
known that as many as two respondents stated that the condition of the facilities and infrastructure
used in the distance learning process was in the low category with a percentage of 2.67%. 25
respondents gave answers in the medium category with a percentage of 33.33%. A total of 48
respondents stated that facilities and infrastructure in schools were in the high category with a
percentage of 64%. These results indicate that the condition of existing facilities and infrastructure
in SMK Negeri 2 Makassar and SMK Negeri 10 Makassar is in the high category in supporting the
implementation of distance learning.

Learning Conditions

The data obtained were processed using descriptive analysis. The results of descriptive
analysis for the conditions of learning in SMK Negeri 2 Makassar and SMK Negeri 10 Makassar
during the distance learning period can be seen in Table 7. The data from the descriptive analysis
were then substituted into intervals to determine the criteria and frequency distribution of the
respondent's answers. The results can be seen in Table &.

Based on Table 8, it is known that two respondents from SMK Negeri 2 Makassar and SMK
Negeri 10 Makassar or as much as 2% stated that the condition of learning during the new normal
Covid-19 is in a low category. A total of 50 respondents, or 67%, stated that the learning conditions
were in the medium category, and as many as 23 respondents or 31% were in the high category.
These results indicate that the learning conditions at SMK Negeri 2 Makassar and SMK Negeri 10
Makassar are in the medium category with a percentage of 67%.

Table 7. The Results of the Descriptive Analysis of Learning Conditions

Number of Respondents Mean (u) Std. deviation (¢)  Range  Minimum  Maksimum
75 17,5 3,5 17 11 28
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Figure 4 shows that the learning conditions during a Pandemic Covid-19 at SMK Negeri 2
and SMK Negeri 10 Makassar Makassar based on data from respondents in the middle category that
is equal to 67%.

Table 8. Frequency Distribution of Learning Conditions

Formula Interval Category  Frequency  Percentage
X <{17,5-1,0(3,5)} X <14 Low 2 2%
{17,5 —1,0(3.5)} <X < {17,5+ 1,0(3,5)} 14<X<21 Medium 50 67%
{17,5+1,0(3,5)} <X 21<X High 23 31%
Total 100%

Learning Conditions
80%
70%
60%
50%
40%
30%
20%
10%
0% —

Low Medium High

H Low
H Medium

|High

Figure 4. Graph of Frequency Distribution of Learning Conditions

Learning Media Needs to Support Distance Learning

The indicator for learning media needs in the form of an loT-based sensor trainer consists
of 7 question items related to the need for a media that is able to overcome obstacles in practical
learning during the Covid-19 Pandemic, especially on sensor material. It is expected that students in
distance learning, understanding, and knowledge of the characteristics of sensor components remain
able to keep up with developments in the industrial world. Analysis of the needs of the media needs
of 75 respondents consisting of teachers and students obtained the questionnaire data as shown in
Table 9.

The descriptive data in Table 9 is then substituted into the interval table to determine each
respondent's answer category. The frequency distribution results on the needs of learning media can
be seen in Table 10. Based on the frequency distribution table for learning media needs, it can be
seen that 21 respondents, or 28% of the total respondents, stated that the learning media needs were
in the medium category, and 54 respondents, or 72%, stated that the need for loT-based learning
media on sensor practice materials to support distance learning far in the high category. This shows
that both teachers and students need the level of media needed in practical learning during the Covid-
19 pandemic.

Table 9. The Results of the Descriptive Analysis of Learning Media Needs

Number of Respondents Mean (1) Std. deviation (¢) Range  Minimum  Maksimum
75 17,5 3,5 14 14 28
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Table 10. Frequency Distribution of Learning Media Needs

Formula Interval Category  Frequency  Percentage
X <{17,5-1,0(3,5)} X<14 Low 0 0%
{17,5 — 1,0(3.5)} <X < {17,5+1,0(3,5)} 14<X<21 Medium 21 28%
{17,5+1,0(3,5)} <X 21<X High 54 72%
Total 100%

Learning Media Needs
80%
70%
60%
50%
40%
30%
20%
10%

0% —
Low Medium High

H Low
HMedium
H High

Figure 5. Graph of Frequency Distribution of Learning Media Needs

Discussion

The need for learning media during the Covid-19 Pandemic, which requires learning
activities to be carried out at home, is very important. [oT technology is very helpful in the
development of learning, especially in remote practicums that can be carried out boldly by utilizing
the internet network. The same thing has been done by Kalashnikov et al. (2017) with the addition
of cameras and communication devices by telemetry and IoT so that the implementation of remote
practicum in the laboratory can be carried out. Another benefit of using IoT in remote practicum is
that it can trigger students to actively participate in the process of creating their own IoT projects,
increase student motivation and encourage them to learn and solve problems from the outside world
(Guerra et al., 2017). The experiment conducted by Idhar et al. (2021) with the IoT trainer can also
be carried out in the laboratory by implementing an application interface to give commands to
devices connected to the internet in the trainer. Previous research examples will increase the impor-
tance of using [oT technology in laboratory practicums, especially during the Covid-19 Pandemic.

Based on the study results, it was found that the percentage of facilities and infrastructure
supporting loT-based distance learning was in the high category. One of the main facilities needed
in distance learning is the availability of adequate internet and electronic or devices that support
online learning (Rahayu & Haq, 2020). Online learning is the main solution for education in dealing
with the Covid-19 Pandemic. Still, several conditions must be improved to carry out distance learning
effectively, including networks, competencies, and student abilities (Alperi et al., 2021). Hermawan
(2021) added the need for improvements in terms of comfort, infrastructure, and absorption of knowl-
edge that can provide a holistic experience to make it easier for students to learn and gain knowledge.

In addition to the availability of facilities for distance learning, teachers and students must
have competence in the use of technology. Based on the research results, Darabi et al. (2006) found
significant characteristics of distance teaching, namely interaction with learners and the need for
technology and logistics. At the same time, Thach and Murphy (1995) revealed several competencies
that describe the importance of technical and communication skills in distance learning, such as
interpersonal communication, teamwork, and basic knowledge of technology.

The main requirement for developing loT-based media is mastery of technology. Based on
the IoT architecture, a physical layer is a number of sensors that detect and collect the surrounding
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information environment Sethi and Sarangi (2017), so it is important to know the characteristics of
each sensor. IoT supports a number of sensors connected to each other via the internet. The
development of the media trainer in this study adopted several types of sensors connected to a
microcontroller that supports the internet network via a wifi connection. So that the monitoring
process of reading sensor values can be done through applications on Android or web browsers, IoT
technology will turn real objects into intelligent virtual objects (Saini et al., 2020).

CONCLUSION

Based on preliminary research results on the need for IoT-based learning media in
censorship practices at SMK Negeri 2 Makassar and SMK Negeri 10 Makassar to support the
implementation of distance learning during the Covid-19 Pandemic, it can be concluded as follows:
1.) The results of the analysis of the availability of facilities and infrastructure for media development
IoT-based learning to support distance learning during the Covid-19 Pandemic at SMK Negeri 2
Makassar and SMK Negeri 10 Makassar is in the high category with a percentage of 64%; 2.)
Learning conditions, especially in practicum subjects during the Covid-19 Pandemic, based on the
score of the questionnaire results were in the low category with a percentage level of 67%; and 3.)
The results of the analysis of the need for loT-based sensor trainer learning media to support distance
learning are very much needed in learning. This is shown from the results of the analysis of
respondents' answers who are in the high category, with a percentage reaching 72% of the total
respondents' answers. Based on the results obtained, the potential for developing loT-based sensor
trainer learning media is very large, especially in sensor practicum subjects. This is supported by an
adequate level of facilities and infrastructure from each school that supports the use of Internet of
Things (IoT) technology. The results of this study can also be used as a basis for teachers in
developing media trainers in other loT-based practical subjects.
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