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ABSTRACT 

In competency standards and teacher certification, competency tests both theoretically and practically have very 

important benefits, especially in improving the quality of education through improving the quality of teachers. Every 

year, teachers, including automotive engineering, competency skills (komkal) of autoronic techniques, must be 

evaluated and uploaded a certificate of competence to SIMPKB (Management Information System for Sustainable 

Professional Development). Therefore, teachers as teaching implementers are required to improve competency mastery 

and fulfill the obligation to upload certificates through the technology applied by the proposer, namely "Vending 

Machine-Based Certification Tools". From the results of the situation analysis that includes the objectives and problem 

areas, the problem statements in this study are formulated, namely: 1) what is the process of developing a Vending 

Machine-Based Certification Tool for Teachers of SMK Autotronic Engineering Expertise Competencies? and 2) what 

are the results of the testing of the Vending Machine-Based Certification Tool for Vocational Teachers for Autotronic 

Engineering Skills Competence? This research was conducted using the Research and Development (R&D) Borg and 

Gall method which has been adapted by the proposer, namely: 1) analyzing the product to be developed, 2) developing 

the initial product, 3) expert validation and revision, 4) small-scale field trials and product revisions, and 5) large-scale 

field trials and final products, which will be completed for 8 months by a proposing team consisting of 3 lecturers, 1 

foreign researcher, 2 students. Indicators of achievement/performance in this study are proven by producing outputs: 

Vending-based certification tools. The machine is equipped with: a) tool design, b) registration website, and c) grid and 

question bank. 
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1. INTRODUCTION 

Teacher professionalism is required to continue to 

develop in accordance with the times, the development of 

science and technology, and the needs of the community 

[1]. In making the teaching profession a dignified and 

professional profession, the government has set teacher 

competency standards in Law no. 14 of 2005 article 1 [2]. 

The competence of teachers determined by the 

government is basically a combination of personal, 

scientific, technological, social and spiritual abilities 

which literally form the standard competence of the 

teacher profession which includes mastery of the 

material, understanding of students, educational learning, 

personality development and professionalism [3] . 

Existing conditions and situations are the reason why 

each teacher has differences in mastering the required 

competencies [1]. Therefore, academic measurements 

need to be carried out regularly every year, namely by 

holding a Teacher Competency Test through the 

technology applied by the proposer, namely "Vending 

Machine-Based Certification Tool" with the hope that 

teachers who pass the test will immediately receive a 

certificate so that they can meet the needs of teachers for 

competency improvement and certification. 

Autotronic technique is one of the skill competencies 

that is oriented to material regarding automotive matters, 

especially in the latest automotive technology [4]-[6]. 

The scope of material on autotronic engineering 

competence is quite broad, including: 1) Electronic & 

Electric Fundamentals for Automotive (EEFA), 2) 

Fundamentals of Control System for Autotronic (FCSA), 

3) Engine Control System (ECS), 4) Engine Scan 

Diagnosis (ESD), and 5) Engine Management System 

(EMS) [7]. Teachers are required to master these five 

competencies, through a competency test/test with an 

implementation system using a "Vending Machine-
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Based Certification Tool" as a medium for conducting 

tests [8] and obtaining a certificate as an indicator that the 

teacher is competent in the autotronic engineering field. 

The problem statement in this study, namely how is the 

process of developing a "Vending Machine-Based 

Certification Tool" for SMK teachers with autoronic 

engineering competence?  

The proposed solution to the problem study carried 

out is to develop a Vending Machine-Based Certification 

Tool for Vocational Teachers of Autotronic Engineering 

Skills Competence, with the following vending machine 

hardware specifications: 1) light sensor, 2) 

electromagnet, 3) machine database, 4) rejection channel, 

5) sorting section, 6) minicomputer, 7) motor device, 8) 

spiral coil, 9) barrier, 10) release chamber, 11) pick-up 

point, 12) infrared ray, and 13) detection sensor. 

Operationally, the purpose of this research is to develop 

a Vending Machine-Based Certification Tool that is in 

accordance with the needs of vocational high school 

teachers for autotronic engineering skills and relevant to 

current automotive technology developments. 

2. METHOD 

This research was conducted using the product 

development method. Product development is an 

implementation method in the field of production, in the 

form of a series of product design works for Vending 

Machine-Based Certification Tools, including: 1) data 

collection: a) design concepts, b) product specifications, 

c) material planning, and d) product working principles ; 

2) design making/adjusting; 3) planning elements, 

namely breaking down raw materials in product 

manufacturing; and 4) function testing in the 

lab./workshop. 

3. RESULT AND DISCUSSION 

3.1. Data Collection 

Data collection includes: 1) design concepts, 2) 

product specifications, 3) material planning, and 4) 

product working principles. The design concept of a 

vending machine is a machine that can dispense items 

such as snacks, soft drinks such as soda, alcohol, 

cigarettes, lottery tickets, consumer products and even 

gold and gems to customers automatically. Like the 

original seller, this machine will issue the item we want 

after we pay for it by inserting a number of coins or paper 

money. In this study, the proposer uses a more interactive 

user experience feature to make the vending machine a 

certification tool for vocational teachers of autoronic 

engineering competence. 

The product specifications of the vending machine in 

this study include: 1) light sensors, 2) electromagnets, 3) 

machine databases, 4) rejection channels, 5) sorting parts, 

6) mini computers, 7) motor tools, 8) spiral coils, 9 ) 

barrier, 10) release chamber, 11) pick-up point, 12) 

infrared beam, and 13) detection sensor. 

The product specifications of the vending machine in 

this study include: 1) light sensors, 2) electromagnets, 3) 

machine databases, 4) rejection channels, 5) sorting parts, 

6) mini computers, 7) motor tools, 8) spiral coils, 9 ) 

barrier, 10) release chamber, 11) pick-up point, 12) 

infrared beam, and 13) detection The materials used to 

develop the vending machine in this research include: 1) 

hollow iron, 2) incandescent iron, 3) electric welding 

equipment, 4) steal pipe, 5) screw iron, 6) electrodes, 7) 

thinner, 8) paint. emco, 9) welding goggles, 10) saw 

blades, 11) fujiyama drill bits, 12) strip plates, 13) iron 

rods, 14) electric welding shields, and 15) leather gloves. 

The working principle of the vending machine 

product in this study, namely: using a light sensor to 

identify the size of the coin. This machine also uses 

electromagnets to detect the type of paper from which the 

money is inserted. Then the information on the size and 

type of money is used by the machine to determine the 

value of the money entered, where each amount of money 

is Rp. have unique size and type characteristics. If the 

machine database is not found the value of Rp. that match 

the identified size and type, the money will be rejected 

and issued back to the customer through the rejection 

channel. Meanwhile, when the money is identified 

correctly, the money will go to the sorting section, where 

the money will be sorted and placed based on its size. The 

machine will also enter the idle state, he waits for the 

customer to make a choice by pressing the button on the 

product they want.  

There is a mini computer inside the vending machine 

that functions as the brain of the machine. This computer 

can track payments, the value of money entered will be 

used as a reference, then services that are more expensive 

than the money entered cannot be accessed by customers. 

When the customer has selected the service, and passes 

the test, the computer instructs 1 of 32 very small motor 

devices, the size of a matchbox, to turn the spiral coil 360 

degrees and open the barrier. The certificate will drop 

into the printing room, then the customer can take their 

certificate of test results from that room.  

When the certificate is about to go out to the pick-up 

point, the certificate must pass through the infrared light 

installed in the channel to the machine pick-up point as a 

detection sensor. If after the product is selected but the 

infrared does not detect any object passing through it, 

then the machine concludes that the certificate has not 

been sent. Then the computer will tell it to the motor to 

turn back 360 degrees so that the barrier valve opens. The 

signal continues to be sent until the infrared detects 

something. 
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3.2. Design Making 

The following is the design of the Vending 

Machine-Based Certification Tool designed by the 

proposer (Fig. 1). 

 
Figure 1. Science and Technology Overview of 

Vending Machine Based Certification Tools. 

Vending Machine-Based Certification Equipment is 

equipped with components whose functions are 

interconnected so that the product can run, including: 1) 

certificate retrieval place, 2) detection sensor, 3) 

keyboard, 4) mouse, 5) mini computer screen, 6) vending 

frame machine, 7) engine database, sort & reject section, 

and 8) motor tool.  

3.3. Element Planning 

The Vending Machine-Based Certification Tool in 

this study uses machine elements, namely parts of a 

construction that have their own form and function, such 

as: 1) connection elements: a) glue joints, b) solder joints, 

c) rivet connections, d) welded joints, and d) threaded 

joints; 2) transmission elements: a) shaft and key, b) 

clutch, c) drive belt and chain, d) gears, and e) brakes; 

and 3) supporting elements: a) springs and b) bearings 

[9]. 

Details of machine elements as fastening elements, 

shifting or transmission elements, support elements, 

lubricating elements, and protective elements; in this 

study is described in table 1 below. 

Tabel 1. Identification of Machine Elements 

Certification Tool Based Vending Machine. 

Elemental Group Implementation Volume 

Glue Joint Installing the money 

reader into the 

vending machine 

drawer 

3 rods @ 150 

mm 

Elemental Group Implementation Volume 

 Coating welded joints 

using sealant 

1 bottle 

Solder 

Connection 

Installing the money 

reader cable wiring 

on the vending 

machine wiring 

30-50 dots 

Soldering the printer 

cable connection to 

the wiring vending 

machine 

30-50 dots 

Rivet Connection - - 

Welding 

Connection 

Connecting frame 

parts from hollow 

metal pieces 

> 24 dots 

Installation of plate 

body vending 

machine 

750 mm, 4 

points; 600 

mm, 4 points; 

450 mm, 4 

points 

Thread 

Connection 

Installation of door 

hinges and locks 

> 20 pieces 

Rotating wheel 

installation 

> 16 pieces 

Drawer handle 

installation 

> 4 pieces 

Money reader 

installation 

> 6 pieces 

Shaft and Stake 

Spinning axle 4 pieces 

Lower drawer hinge 

axle 

2 pieces 

 Money reader shaft 2 pieces 

 hinge pegs 2 pieces 

Clutch Money reader 1 unit 

Drive Belt and 

Chain 

Printer 1 unit 

Gears Printer 1 unit 

Brake Spinning wheel 4 pieces 

Spring - - 

Bearing - - 

3.4. Element Planning 

Test the functionality of the Vending Machine Based 

Certification Tool in the lab. This is done to see the 

performance produced by the Vending Machine-Based 

Certification Tool before being sent to the field trial 

location and socialized to teachers. The performance of 

the Vending Machine-Based Certification Tool tested 

includes the functions of: 1) the performance of the light 

sensor to identify the size of the money, 2) the 

performance of the electromagnet to detect the type of 

paper from which the money is inserted, 3) the 

performance of the vending machine in determining the 

value of the money entered, 4) rejection channel 

performance, 5) sorting section performance, 6) vending 

machine performance in idle state, waiting for the teacher 

to make a choice by pressing a button on the test to be 

run, 7) minicomputer performance as the brain of the 

machine, 8) motor and barrier performance , 9) the 

performance of the printing room, and 10) the 

performance of the infrared ray installed in the channel 
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leading to the pick-up point of the machine as a detection 

sensor.  

The vending machine product in this study works 

well and is useful for the user. Researchers developed a 

vending machine by using a more interactive user 

experience feature to make the vending machine a 

certification tool for vocational teachers of autoronic 

engineering competence. The results of this study are in 

line with and/or modifications of previous studies, 

including the implementation of vending machines for: 

1) pet bottle shredder [10], 2) healthier food/snacks and 

drinks [11]-[16], and 3) managing plastic waste [ 17].  

After the product is tested and the results are 

functioning, in accordance with the purpose of this study, 

the next stage of work is to send the product to the field 

trial location and socialize it to teachers, namely 

vocational high school teachers with autoronic 

engineering expertise, and students/alumni who 

participate in the socialization of product use in the field. 

field test locations. 

4. CONCLUSION 

The conclusions from the development of this 

Vending Machine-Based Certification Tool are: 1) the 

product is developed based on an assessment of the 

teacher's need for competency improvement and 

certification, 2) a series of product design works, 

including: a) data collection (design concepts, product 

specifications, material planning and principles product 

work); b) design making, including assembly design and 

component parts design; c) planning elements, namely 

breaking down raw materials in product manufacturing; 

and d) function testing in the product development 

lab/workshop; 3) the product has been tested and the 

results work, in accordance with the objectives of this 

study. 
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