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Abstract

This study aimed to design a practicum module in electronics courses. The researcher initially
carried out the developed module to analyze the level of validity and students’ responses to the
electronic practicum module that the researcher had created. The module developed was
validated by two experts. The subjects of this research were students of the Physics Education
Program at the Muhammadiyah University of Makassar in the odd semester in the academic year
of 2019/2020. This research employed a Research and Development (R&D) design. The
development was carried out using the 4D model with four stages: Define, Design, Develop and
Disseminate proposed by Thiagarajan. The results showed that the expert assessment of the
electronic practicum module that had been developed using the Gregory test closeness model
obtained a strong relevance level because it had an internal consistency coefficient of 100% and
was declared to meet the eligibility criteria (valid). The percentages of students’ responses in the
three indicators (interested in using the module, easy to understand the module content and easy-
to-understand module language) were 83%, 81 %, and 81%, respectively. Based on the
description above, it can be concluded that the electronic practicum module developed is
declared valid, and students respond well to the use of the electronics practicum module.
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INTRODUCTION

Science and technology are experiencing rapid development in this globalization era. This
development continued to increase and profoundly affected society, both directly and indirectly (Said,
Arsyad, & Nurlina 2015). For this reason, educated people who can master and adapt to the
development of science and technology are absolutely needed to reflect on the lack of developing
content knowledge of technology education (Tsai et al. 2021). Indonesia was one of the countries that
kept developing science and technology, including education. Moreover, one indicator from which
people can measure the quality of education in higher education is the success in the learning process
(Gunawan, Setiawan, & Widyantoro 2013).

Success in learning was very dependent on learning resources or media used during the learning
process. According to Mulyasa (2004), learning resources can be formulated as anything that can
convenience students in obtaining much information, knowledge, experience (Amir, Muris, & Arsyad
2015), and skills in the teaching and learning process. So, the development and application of media in
modules to support the learning process was very much required (Dewi, Sunarno, & Sarwanto 2018).
It was hoped that the presentation of the material in the module was not complicated by students,
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making it easier for them to understand the concepts and materials (Alias & Siraj 2012). The module
is also expected to present examples of cases and problems with solutions to help make it easier for
them to understand the concepts being studied (Bakri, Rasyid & Mulyaningsih 2015).

In the learning process, the selection of strategies, models, methods, or learning skills can also
influence the success of the learning process. By using appropriate learning tools and strategies,
learners will achieve goals well. (Nurrohman, Suyatno & Ertikanto 2013) Conducted research using
interview analysis techniques, giving questionnaires on students' needs, and designing a development
product by collecting proven source material, making questions and answers, and selecting indicators
of generic science skills displayed on every activity in the Students' Worksheets (Prastowo 2012). The
samples of research Nurrohman, Suyatno, & Ertikanto were class VIII students, consisting of 32
people. The students were given a treatment in the learning process by using the worksheets that have
been developed and were given a questionnaire to describe the worksheets' attractiveness, convenience,
and usefulness. Thus, KGS-based worksheets are feasible and effective to be used as learning media.

Based on the preliminary observations done at the physics Education Study Program of the
Muhammadiyah University of Makassar, it was known that the students still found it difficult to
implement the current practicum methods. The problems experienced by students were 1) the current
practicum modules were still lacking of learning materials regarding the introduction of basic tools and
materials in practicum as well as theories included in the practice module; 2) the module used today
described the procedures whose steps were difficult to understand; 3) the practicum module was not
yet completed with practice questions, so students tended to follow only what was written in the module
and learning become meaningless.

In addition, the laboratory assistants also admitted that when carrying out the practicum, the
students' obtained low scores. Moreover, there was also a decrease in attitude. The students of Physics
Educations Study Program Universitas Muhammadiyah Makassar showed a lack of confidence and
were less motivated to analyze the construction and preferred to accept what was explained by the
assistant (Tawil & Liliasari 2016). Regarding process skills, the students who used old modules tended
to be less creative in carrying out the practicum, so they became passive to think creatively. According
to (Solihan, Astra & Budi 2018), Things that can be achieved by conducting practical activities in the
laboratory are: 1) Acquisition of skills, including observing, investigating, manipulating, organizing
and communicating; 2) Increased cognitive abilities, such as the ability to think critically, solve
problems, analyze and synthesize; 3) increased attitudes, such as curiosity, courage to take risks,
confidence, independence, satisfaction, and responsibility (Nawawi, Antika, Wijayanti, & Abadi
2017).

One effort to overcome the above problems was to develop innovative teaching material in a
practicum module that was easy to understand, not student worksheets. Modules were teaching
materials compiled systematically and attractively containing lessons, methods, and evaluation and can
be used independently to achieve the predetermined indicators. While the student worksheet, which
includes assignments that students must do. Student worksheets are usually in the form of instructions,
steps to complete a task (Syamsidar, Khaeruddin, & Helmi 2021).

Practicum modules became very important to support learning and emphasize aspects of the
process. This process can train students' skills in education. This was in line with Marbun, Nehru &
Syakowi's (2017) research, which employed interview and questionnaire sheets analysis. The sample
of the study was the

Physics Education students of Jambi University in the academic year of 2014/2015. The students
were treated using a development module in the practicum process and were given an interview and
questionnaire sheets. The results showed that the practicum module developed was suitable for being
used as one of the learning media in implementing the Basic Electronics | practicum.

Based on the problem description above, the researcher was interested in developing Electronic
Practicum Modules at the physics education study program at the Muhammadiyah University of
Makassar.
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METHODS

The type of research is categorized as developmental research in which the research design refers
to the 4-D development model (Sivasailan & Thiagarajan, 1974), which consists of four stages. These
stages consist of:

1. Defining, at this stage, was to determine and define the learning requirements.

2. Design, at this stage, to design learning device prototypes.

3. Development, at this stage, was to produce a prototype learning device.

4. Deployment: There are three activities at this stage: validation testing, packaging, diffusion,

and adoption.

The subjects of this research were class 2018 A students in the odd semester of the academic year
of 2019/2020 at the Physics Education Study Program Universitas Muhammadiyah Makassar. In this
research, the sampling technigue used the module validation sheet instrument, the lecturer and
laboratory assistant response questionnaire sheet, the student response questionnaire sheet, and the
science generic skills performance test sheet (Smaldino, Lowther, & Russell 2011). The module
validation sheet was validated by two experts (in the same expertise) using the Gregory test as follows:

R = |smvel @

With the following agreement model:
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FIGURE 1. Validation Determination Model
(Gregory 2000)

Information:

1 : very inappropriate
2 : not appropriate

3 : appropriate

4 : very appropriate

The validation determination model in Figure 1 was then put into the cross tabulation TABLE 2 x
2 which can be seen in TABLE 1.

TABLE 1. Experts’ Cross Tabulation (2 x 2) Result (Gregory 2000)
Practitioner |

Expert Assessment Tabulation Irrelevant Relevant
(score 1-2) (score 3-4)
Irrelevant A B
Practitioner 11 (score 1 -2) (1,1) (1,2 (21) (2,2 (3,1) (3,2) (4,1) (4,2)
Relevant C D
(score 3-4) (1,3) (1,4 (2,3) (2,4 (3,3) 34) (4,3) (4,4

Explanation:

A : Both practitioners did not agree

B : Practitioner | agreed, practitioner Il disagreed
C : Practitioner | disagreed, practitioner 11 agreed
D : Both practitioners agreed
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Meanwhile, the students’ responses was assessed using a questionnaire. The questionnaire was
distributed after the practicum using the modules had developed. The data used to analyze students’
responses were qualitative and quantitative data. The statement on the students’ response questionnaire
involved negative and positive messages. The students’ responses through questionnaires in the form
of qualitative values must be converted into quantitative ones. Thus, the researcher used the following
rubric (TABLE 2).

TABLE 2. Student Response Questionnaire Conversion Results (Riduwan 2012)

Positive Statement Negative Statement
Answer score Answer Score
Strongly agree 4 Strongly agree 1
Agree 3 Agree 2
Disagree 2 Disagree 3
Strongly Disagree 1 Strongly Disagree 4

The quantitative data obtained based on the above assessment then analyzed by using the following
formula (Sugiono 2015):

P=22x 100% )
B

Information:

P = percentage of score earned
YA =total score of each item
>B = ideal number of scores

RESULTS AND DISCUSSION
1. Results of Validation Analysis for Electronic Practicum Modules

The results of the validators’ validation toward the electronic practicum modules that have been
developed can be explained as follows.

1. The aspect of contents eligibility consists of 10 items of assessment. The validation results
show that the first validator gave a value of 4 for each item, and the second validator tended
to give a value of 3 for each item. Using the Gregory test, the module obtained a strong
relevance level declared valid.

2. The presentation/display feasibility aspect consists of 6 grading points. The validation
process results show that the two validators gave a value of 4 on each item. Therefore, by
using the Gregory model, a strong relevance level was obtained and declared valid.

3. The aspect of language eligibility covers 10 points of assessment. The validation results show
that the first validator tends to give a value of 4 for each item, and the second validator gives
a value of 3 for each item so that by using the Gregory test, a strong relevance level was
obtained and declared valid.

4. The aspect of graphics feasibility involves nine evaluation points. The validation results
show that the two validators gave a value of 4 on each item so that by using the Gregory
model, a strong relevance level was obtained and declared valid.

From the explanation, it can be seen that the electronics practicum module is classified as having
strong relevance because it had an internal coefficient of 100% if the results of this content coefficient
(Rg> 75%) show that the validation results provided by the validator team have a firm consistency
response. So, the electronic practicum module that has been developed is declared to meet the eligibility
criteria (valid) to be used with a bit of revision.

2. Results of Analysis of Students’ Responses

The researcher obtained the students’ responses toward the electronics practicum module from the
questionnaire sheets after using the module. Collecting the response then scored the questionnaire
results. After that, the data was then analyzed using descriptive analysis. The analysis results based on
the students’ responses about the module had developed can be seen in TABLE 3.
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TABLE 3. Percentage of Students” Responses toward Practicum Module

. Percentage
No Indicator (%) Category
1 Students’ Interest in learning modules 83 Very good
2 The materials in the learning module is easy to
understand 81 Very good
3 The language used in the learning module is easy 81 Very good
to understand
Average 82 Very good

From TABLE 3, the result can see that 83% of the students were interested in using modules that
have been developed. 81% of the students found it easy to understand the material in the modules that
have been developed. 81% of students could easily understand the language used in modules that have
been developed, with all indicators being in very good category. Based on the students' assessment of
the three indicators above, it can be concluded that the electronics practicum module that the
researchers have developed was classified in a very good category with an average percentage of 82%.
It means that the students very well received the modules that have been developed. Most of the
students gave a good response to the use of the modules in the practicum, whereas their reactions to
the use of practicum modules were in very good category.

The summary of the results of the students’ responses assessment can be seen in FIGURE 2.

100 & =

1 2 i

Indicator

FIGURE 2. Percentage of Students’ Responses toward Practicum Module

The responses of students who were in the outstanding category can be used as a benchmark that
students felt more comfortable with the teaching materials used in the learning process (Nugraha,
Binadja & Supartono 2013). Based on this statement, the researcher can conclude that the practicum
module made the students more comfortable and easy to understand the module's contents. Besides
that, very good results were obtained because the practicum method made students feel involved in
every learning activity and interact with students. This is in line with the research results by Salawane
et al. 2020 which explains that teaching materials that can involve students can make students joyful.
The same as in the use of teaching materials in videos that will include a lot of positive interactions
with students (Kennedy & Lees 2016).

This was indicated by the response of students in the very good category. This was also in line with
research (Parmin & Peniati 2013), with the trial being conducted by 25 students of the UNNES Science
Education Study Program. The data collected in this study were students' attitudes after using the
module. The data collection technique in this study was a student attitude questionnaire towards the
modules used to implement learning (Mosik & Purwantoyo 2013). So, the questionnaire analysis of
student responses showed a positive reaction after using the module in education. A total of 18 people
(72%) of students stated that they were very interested in using the module, while the rest indicated
that they were interested so that the use of the module helped students learn.
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CONCLUSION

Based on the research and discussion that has been done, it can be concluded that the theoretical
validity results of the practicum module using the expert validity method show that the module was in
the valid category. Using the agreement model in the Gregory test, the assessment results of the two
experts were at a level of strong relevance, and the students' responses of Physics Education Study
Program Universitas Muhammadiyah Makassar toward the modules that the researchers have
developed were in very good category. The new practicum module developed was more comfortable
and easier to understand.
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