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Abstract—Based from observation of the learning process of the Domestic Electrical Installation Practice of vocational 

students of the Electrical Engineering Study Program, Faculty of Engineering, Padang State University shows that the 

learning process is not optimal because of practical learning unchallenged students to be creative in planning and 

implementing Domestic Electrical Installation Practices. The research objective is to develop a project-based practice 

module that can improve student learning outcomes in the learning process of the Domestic Electrical Installation Practice. 

Research with Four-D design is applied to develop and test the validity, practicality, and effectiveness of project-based 

practice modules in learning domestic electrical installation practices. The stages of the research include defining, 

designing, developing, and distributing. The results of testing the validity of project-based practices indicate that the 

learning media is valid. These aspects are material, media aspects, and language aspects. Indicates that the project-based 

practice module is valid to apply in the learning process of Domestic Electrical Installation Practices. The result the data 

analysis shows that the practice module developed in the Domestic Electrical Installation Practice learning process is valid, 

it can be concluded that the project-based practice module is valid for use in the learning process Domestic Electrical 

Installation for Electrical Engineering Study Program students. 
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I. INTRODUCTION 

 

The Domestic Installation Practice Course is one 

of several practical courses that need to be followed 

and studied by every student of the Electrical 

Engineering Study Program which aims to provide 

students with competency expertise in the field of 

lighting installations both on the domestic and 

industrial lighting scale. Learning Outcomes in this 

course students are able to design single line 

diagrams, wiring diagrams, power calculations and 

choices for residential installations, students are able 

to install electrical installations based on work safety 

standards and PUIL standards, and students are able 

to test and measure the feasibility of domestic 

electrical installations based on procedures and 

standards.  

From the learning achievements of the domestic 

electrical installation course, it can be seen that there 

are no students who are able to plan and implement 

electrical installations. In addition, they have not 

been able to design electrical installations and 

present the design results in the form of engineering 

and electrical drawings. One of the reasons is that 

there is no appropriate learning module to support 

learning outcomes at level 5 KKNI. Based on the 

results of observations and interviews conducted 

with lecturers who teach Installation Practice 

courses, so far the available practice modules only 

teach students as executors or executors, namely 

only making a series based on the pictures provided. 

The available practical modules have not been able 

to accommodate students' analytical and planning 

skills in the domestic installation field. So that at the 

end, when asked to design a domestic installation, it 

encountered difficulties and ended up getting a non-

optimal value which indicated that the learning 

outcomes had not been achieved. 

Then based on observations and interviews of 

several students who were carried out during the 

practice on October 18, 2019, it was seen that 

students during practice tended to only assemble 

according to the series image on the existing circuit 

board. Of course, the general and specific skills 
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aspects in level 5 KKNI cannot be achieved properly 

because students should be able to design and plan 

electrical installations. On the other hand, practical 

learning activities do not challenge students to be 

creative to be able to plan and carry out domestic 

installations, so that the achievement of learning 

outcomes is less than optimal. The following is the 

percentage of learning outcomes in the Domestic 

Electrical Installation Practice of Electrical 

Engineering Study Program students. 
Tabel 1. Percentage of Learning Outcomes for Domestic 

Electrical Installation Practices for Electrical Engineering 

Study Program Students 

 

Academic 

Year 

Number 

of 

Students 

Amount / Percentage of Student Score 

A A- B+ B <= B- 

2017 57 5 7 15 15 15 
8.7 12.3 26.3 26.3 26.3 

2018 52 7 3  10  22  10  

13.5 5.7 19.2  42.3  19.3  

2019 55 4  8  22  11  10  
7.3  14.5   40  20  18.2 

 

The learning results in Table 1 indicate that the 

implementation of the Domestic Electrical 

Installation Practice learning process is not optimal 

due to the unavailability of practice modules that are 

able to accommodate the overall learning outcomes 

of domestic installation practice. So far, in 

preparation for the practical implementation, 

students are asked to follow all the work steps in the 

jobsheet without making their own installation plans, 

in the implementation of students only following 

lecturers' directions and existing work steps so that 

in the evaluation they cannot see the ability of 

students to plan and analyze problems. in installation. 

To be able to solve this problem, a practical module 

is needed that refers to the learning outcomes in 

KKNI level 5.  

A practical module that not only gives students the 

ability to assemble but can also foster creativity and 

implementation of large-scale installation works 

starting from planning, implementing, testing, and 

making improvements. One alternative option is a 

project-based practice module. The project-oriented 

learning process is a learning process that is 

appropriate to be applied and implemented in a 

productive learning process that not only hones 

theoretical skills but also emphasizes practical skills 

in accordance with the field being studied. The 

project-based learning process is able to hone 

students' analytical skills and creativity through 

implementing the syntax of the learning process 

starting from the ability to plan, implement, test, and 

be able to carry out continuous control and make 

improvements if something goes wrong. (Cheng, 

2016; Nizwardi, 2016; Syafiq, 2014) 

The use of project-based practice modules can 

increase the active role of students in practice, 

because the use of project-based practice modules 

provides a challenge to students in increasing their 

active role, motivation and creativity so that in the 

end it is expected to improve student learning 

abilities / learning outcomes in learning outcomes 

that have been achieved. set in the Domestic 

Electrical Installation practice course. (Azlan, 2015; 

Cheng, 2016). 

 

II. METHODS 

 

This research is a development research which 

based on the formulation of the problem and the 

research objectives to be achieved. In this 

development research, the product produced is in the 

form of a project-based practice module which is 

created and designed by adopting the steps of a 

project-based learning model. This development 

research was chosen because development research 

is research that is used or carried out to produce 

certain products and to test the effectiveness of the 

products that are made and developed. So that the 

products produced in this study really meet the 

requirements of testing and development before they 

can be applied in the learning process. 

The development model chosen in this study is the 

4-D model because the development model is 

considered to have a systematic procedure, 

according to the background of the problem, the 

formulation of the problem and the research 

objectives to be achieved. In addition, this 

development model was chosen because it was 

considered in accordance with the characteristics of 

the steps in developing the products that would be 

produced in this study. 

 

III. RESULTS 

 

The product in the form of a practical module that 

has been completed based on the results of the final 

design needs to be carried out several feasibility 

tests before it can be applied in the learning process. 

one of them is validity testing conducted by experts 

called validators. The validator is the person 

assigned to assess the validity of the product being 

developed which has competence in the field of 

learning media and competence in the field of 

domestic electrical installation science. The goal is 

that the results of the assessment of the validity of 

the product being developed can be justified. This 

project-based practice module learning media 

validation activity is carried out by consulting the 

practice module that has been developed with the 

validator. The validator will pay attention and read 
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the overall content of the developed practice 

module, then the validator is asked to fill in the 

validity instrument according to the validated 

aspects, on this validity sheet there is also an entry to 

write suggestions and input from the validator. The 

result of filling out the validity instrument becomes 

the reference for determining the validity of the 

product being developed. 

 

A. Validation of content/material aspects 

 

The validation of this material was carried out by 

two experts on Domestic Electrical Installation 

learning materials. The purpose of material expert 

validation is to determine the accuracy and 

suitability between aspects of the content of the 

learning material and the product being developed. 

So that the product is really able to become a 

practical learning media in accordance with the 

learning material. Validation assessment data is 

obtained after the validator provides an assessment 

of the validity instrument that has been provided for 

the product developed after the validator is given the 

authority to read and pay attention to the overall 

content of the practice module.  

The data obtained by the validator were then 

analyzed with the Aiken 'V validation analysis 

formula. Based on the results of the data analysis, it 

can be seen that the average V value obtained is 

0.92, which means that the project-based practice 

module is declared valid in the material aspect, apart 

from 11 items. which was validated based on the 

validity instrument of all items obtained a value of V 

≥ 0.88 which means valid. Where the highest V 

value is 1.00 and the lowest is 0.75.  

 

B. Language validation 

 

Language validation is validation of writing and 

the use of scientific language rules, this language 

validation ensures that the content of the developed 

practice module meets the criteria for scientific 

grammar and uses sentences that are in accordance 

with the rules of scientific writing so that it does not 

make it difficult for readers to understand the 

content and meaning of sentences used. Validation 

of this language aspect was carried out by two 

validators of Indonesian scientific grammar and 

language experts. Validation assessment data is 

obtained after the validator provides research 

through filling in the validity instrument provided. 

Filling in this instrument is done after the validator 

has observed and read the entire content of the 

project-based practice module.  

The data from the validation test results by 

linguists were then analyzed using Aiken'S V 

analysis. Based on the results of the data analysis, it 

can be seen that the average V value obtained is 

0.93, which means that the project-based practice 

module is declared valid in the language aspect, 

apart from 9 items that were validated based on the 

validity instrument all items obtained a value of V ≥ 

0.88 which means valid. Where the highest V value 

obtained is 1.00 and the lowest is 0.75. 

 

C. Validation of media and design experts 

 

Media validation is validation of the accuracy and 

suitability of products developed with the criteria for 

learning media especially for practical learning 

media and the feasibility of design to fulfill the 

function as a practical learning media. Validation of 

the media and design aspects was carried out by two 

validators of instructional media and design experts. 

Validation assessment data is obtained after the 

validator provides research through filling in the 

validity instrument provided. Filling in this 

instrument is done after the validator observes and 

reads the entire content of the project-based practice 

module.  

The data from the media validation and design by 

instructional media experts were analyzed using 

Aiken'S V analysis. Based on the results of the data 

analysis, it can be seen that the average V value 

obtained is 0.891, which means that the project-

based practice module is declared valid in the media 

and design aspects. Of the 12 items validated based 

on the validity instrument, all items obtained a value 

of V ≥ 0.88 which means valid. Where the highest V 

value obtained is 1.00 and the lowest is 0.75. 

 

IV. DISCUSSION 

 

Project-Based Practice Modules are compiled and 

developed based on a needs analysis of students and 

learning materials on the Domestic Installation 

Practice learning process. Domestic electrical 

installation practice is a practical work or workshop-

based learning process where the learning process is 

more aimed at increasing the practical competence 

of students in certain fields. Broadly speaking, the 

purpose of the Domestic Installation Practice 

learning process is that students are able and master 

competence in planning, preparing, installing, and 

testing and conducting electrical installations at the 

domestic level such as residential installations, 

offices, school buildings and other domestic 

buildings. Based on these objectives, at least this 

learning process aims for students to master four 

competencies of expertise in the field of domestic 

installation, namely the competence of planning, 

preparation, installation, and testing and control. 
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The four main competencies that must be 

mastered by students after participating in the 

domestic installation learning process also require 

the implementation of a good learning process, 

namely the learning process that can help students 

achieve these learning objectives. One of the factors 

supporting the successful achievement of learning 

objectives for the practical learning process is the 

availability of good practice modules in accordance 

with the characteristics of the material and the 

learning process. The suitability of the practice 

modules used will affect the implementation and 

achievement of learning objectives. This fact is the 

reason for developing project-based practice 

modules because based on several studies, namely 

those conducted by Azlan (2015), Hamidi (2010), 

and Luki (2014) shows that the practice module by 

adopting project-based learning is effectively used 

for practical learning processes that emphasize more. 

practical competences for students. 

The development of a project-based practice 

module is designed according to the analysis of the 

needs and problems found during the initial research 

observations. At this design stage, a practical 

module framework is designed to be developed by 

adopting project-based learning steps (Smith, 2015; 

Heinch, 2015). The framework in question is in the 

form of determining the topic, as well as the steps to 

carry out the learning process carried out by students 

during the learning process. The main characteristic 

of the practical module developed in this study is 

that the core student learning activities are divided 

into 4 learning activities, namely planning, 

preparation, installation, and testing activities. These 

4 activities are the main features of project-based 

learning (Aginako-Arri, Garmendia-Mujika, 

Bezanilla-Albisua, & Mendez, 2019; Chen & Yang, 

2019; Luo & Wu, 2015). In addition, these 4 

activities are also learning activities capable of 

supporting the achievement of key competencies in 

the domestic installation practical learning process. 

After the initial framework has been determined, the 

next step is to enter the drafting stage. 

The preparation of a project-based practical 

module is carried out by referring to the initial 

module framework defined in the previous stages. 

The creation and preparation of this project-based 

practice module is carried out by referring to the 

initial framework that was completed at the design 

stage, the practice module is prepared for 16 

learning meetings, for initial meetings 1 to 11 in the 

form of small-scale projects and for 12 to 16 

learning meetings are given Large-scale projects, in 

which students are asked to be able to plan, prepare, 

install, and test the complete electrical installation of 

1 building. The learning division in the form of 

small-scale projects at the beginning of the learning 

process then ends with a large-scale project at the 

final learning meetings is to train students gradually 

to adapt to this project-based learning process 

(Chow, 2014; Nazari, 2013; Mark, 2015). 

In the development process, the Project-Based 

Practice Module has passed several stages of testing 

as a requirement before the product in the form of a 

practical module for implementing this practical 

learning implementation can be applied and used by 

both lecturers and students in the domestic 

installation practical learning process. One of the 

most important things in this test is the validity 

testing phase, which is the assessment of the level of 

truth which becomes a reference for the feasibility of 

a product being developed that can be applied in the 

learning process. This is because before a product 

can be tested and applied, it is necessary to test its 

validity first. Validity testing is done by asking for 

an assessment by an expert in accordance with the 

validation aspect which is assisted by the existence 

of an instrument in the form of a validity assessment 

sheet. This validation activity can be done 

repeatedly so that the results are obtained that the 

product is valid (Heinch,2015; Moriarty,2016). 

The validity testing phase shows that the 

developed project-based practice module is valid for 

every aspect of validation, namely the content or 

material aspects, the learning media aspects, and the 

language aspects. With the validity of the three 

aspects, it proves that the project-based practice 

module has met the criteria of truth and validity as a 

learning medium in the practical learning process, 

especially in the domestic installation practice 

learning process. This is supported by several 

previous research results which show that after a 

project-based practice module in a learning process 

meets the validity criteria of a product based on its 

validation aspects, it can be said that the practice 

module can be tested to get other test results before 

the project-based practice module is correct. -truly 

applied in the learning process (Zulburmana; 2014; 

Chen & Yang, 2019; Ergül & Kargın, 2014) . 

The results of this assessment indicate that the 

project-based practice module being developed has 

fulfilled the validity and truth as a practical learning 

medium. This is proven by the results of validity 

testing for all three aspects of validation. Thus, it can 

be said that the project-based practice module 

developed in the domestic installation practice 

learning process for vocational lecturers of the D III 

Electrical Engineering Study Program is valid in 

material, media, and language. This is supported by 

several previous research results which show that the 

practice module developed based on the 

characteristics of the material and the 
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implementation of the learning process will meet the 

validity criteria as a learning medium. 

 

V. CONCLUSION 

 

The resulting product is a practical learning 

medium in the form of a project-based module that is 

valid in the Domestic Electrical Installation Practice 

learning process for students of the Electrical 

Engineering Study Program, Faculty of Engineering, 

Universitas Negeri Padang. This is proved because 

this project-based module has undergone validity 

trials, which are carried out by means of an 

assessment by a validator. This project-based 

practical module was developed for the domestic 

electrical installation practical learning process for 

one semester of learning. 
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