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Abstract 

Technology enhancement in any life aspects is undeniably crucial to face the globalization era. A 

strategic approach to touch any life aspect is gained through education. Supporting this educational 

long-term goal, this study aims to: (1) produce learning media in the form of a virtual-learning 

simulation software, which is capable of operation on mobile devices to facilitate mobile, portable, 

effective, economical, and operationally-safe learning; (2) test the developed software quali-

ty in terms of the functional aspects of suitability, maintainability, portability, and usability (ISO/IEC 

25010). The subjects of this Research and Development (R&D) study were class XI students of 

Mechatronics Engineering at SMTI Yogyakarta. The process of designing and testing software uses 

the V-model type Software Development Life Cycle (SDLC). Unit testing was done through the white-

box technique with the base-path test, flowgraph, and independent path. The testing for inte-

gration, system, and acceptance used Black-box techniques. The study shows that: (1) V-models were 

used to design the "DigiChip" virtual simulation software to support virtual learning and mobile 

learning through the software development stage; (2) The software quality testing based on ISO/IEC 

25010 shows that in the functional aspects suitability, all features function properly (very decent), 

its maintainability is of MI 84 (easy maintenance), it gains 100% portability, or can be operated 

on all Android OS kernels (very feasible), and its usability is 86.18% (very feasible) with 

Cronbach's Alpha 0.841 (good). Ninety percent of media experts and 100% of material experts 

consider that the developed software is very feasible. 
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INTRODUCTION 

The development of science and techno-

logy is increasingly complex nowadays. Tech-

nology has an essential role in almost all as-

pects of human life needs. Similarly, the devel-

opment of the world of digital technology and 

mobile computer technology has now been de-

veloped in the form of handhelds. The develop-

ment of computer peripheral technology in an 

increasingly practical form makes various 

computer features can be enjoyed only on the 

hand. Technology is truly born to provide 

something useful and improve the quality of 

life for humankind. Technology is used as a 

learning tool and medium in the world of edu-

cation, which will provide new productivity 

and skills. Thus, it must be supported by wise 

behavior in using computer handheld techno-

logy in a productive, educative direction, not 

even in the direction of being counterproduc-

tive. The wise behavior in using technology 

must be a top priority in giving birth to a 

generation that has a high level of quality in a 

nation. 

Many people view handheld computer 

devices as the tools which can only be used as 

a means of entertainment and communication, 

even though the use of a more educative direc-

tion is very necessary to be published. One of 

them is simulation-based learning media and 

virtualization technology. Practical, efficient, 

economical, and safe levels, of course, become 

more points for simulation and virtual based 

learning media. It is expected to be very helpful 

in overcoming students' learning difficulties 

when faced with problems of limited tools, 

materials, time (study hours in class/lab/work-

shop), and learning systems that have to take 

turns and group. 

A mobile device that is a Personal Com-

puter (PC) device is certainly owned by each 

student personally. Learning activities in a per-

sonal and independent manner without having 

to depend on practical hours, tools, and lab 

materials provided by the school can be over-

come. Students will have more hours of study 

and can study anytime, anywhere. This re-

search is expected to provide education to the 

wider community and users of handheld com-

puter devices as a medium that can be used in 

a more productive direction, in this case, as a 

medium for learning. Educators and students 

often use equipment such as; cellphone, smart-

phone, tablet-PC, which lately has become a 

device that is so familiar in everyday life. The 

development of computer technology up to 

now gave birth to new learning innovations 

based on this mobile device (Mobile Learning). 

Learning activities using mobile devices 

can be used as an alternative in the problems of 

the digital engineering learning process, in the 

form of problems with the availability of 

equipment and lab materials. The main equip-

ment is, of course, an I/O Digital Logic Board, 

which is an electronic hardware that functions 

to process the logic gate chip into an output in 

the form of a visual display that is usually in 

the form of an LED indicator light or in the 

form of segmentation. I/O Equipment Digital 

Logic Board is the main equipment of digital 

engineering practicum, which is difficult for 

each student individually. The availability of 

lab materials is also a problem in the process of 

digital engineering learning. The practicum 

material in the form of a logic gate chip is non-

reusable, the arrays when damage occurs is 

difficult to repair. Damage to a logic gate chip 

can only be overcome by replacing a new logic 

gate chip. Because of the nature of the logic 

gate chip in its use when learning must operate 

on-off continuously in high intensity. Though 

when learning is possible, each student spends 

some practice material in the form of a logic 

gate chip. 

Virtual simulation-based learning media 

will be more economical, efficient, portable, 

and safer to operate. Likewise, in this research 

development, the domain of mobile-based 

learning was chosen because mobile techno-

logy equipment in the form of smartphones and 

tablet-PCs was students' personal equipment, 

which the majority of them use and own. The 

effective value of learning that one student has 

one media learning will undoubtedly be real-

ized. This development research designs and 

tests the quality of a learning medium that has 

the ability as a digital learning media in its 

original physical form, to be in the form of a 

virtual simulation. Another concept of innova-

tion in simulation learning media products is 

the character of products that are off-line, so 

students are more comfortable to learn because 

they can use it without having to spend more 

on costs and depend on the internet connection. 

This development research, as its main pur-

pose, is to provide innovation in the conversion 

of learning activities to digital techniques that 
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require high costs, become completely free of 

cost, as well as security and other operational 

conveniences. Research activities carried out to 

realize an adaptation and competitive nature of 

the development of the world of technology 

and vocational education are expected to be 

realized. Since the presence of the era of global 

competition requires the vocational education 

to develop and keep pace with the develop-

ment in the world of work, therefore, it is im-

portant for vocational education to held com-

petencies and remain relevant with demands of 

the world of business and industry in the era of 

global competition (Tamrin, Slamet, & 

Soenarto, 2018, p. 41). 

RESEARCH METHOD 

This research used the Research and 

Development (R&D) research method. The 

software design and testing process used the V-

model Software Development Life Cycle 

(SDLC) method, consisting of (Pressman, 

2010, p. 40): (1) Requirement modeling, (2) 

Architectural design, (3) Component design, 

(4) Code generation, (5) Unit testing, (6) 

Integration testing, (7) System testing, and (8) 

Acceptance testing, as seen in Figure 1. 

 

 

Figure 1. V-model Stage 

Software quality testing refers to ISO 

25010, in the functional aspects of suitability 

tested using a list of run tests and test cases. 

Maintainability aspects were tested through 

measurements of Maintainability Index (MI), 

Duplication Source Code, Line of Code (LoC), 

and Cyclomatic Complexity (CC). Portability 

aspects were tested through installation activ-

ities on various types of hardware configura-

tions and kernel versions of the Android OS. 

The usability aspect was tested using USE 

Questionnaire on users and Cronbach's Alpha 

calculations. 

The Requirement modeling phase is 

carried out through a needs analysis activity in 

the form of potential user needs found in the 

school environment. Students are very limited 

by the problems of the limitations of tools, 

materials, time (study hours in class/lab), and 

learning systems that have to take turns or 

groups. The cost of the learning equipment is 

too high if students must have to study in-

dependently at home. The Architectural stage 

was done through analysis of media design 

concepts that are in accordance with digital 

engineering subject learning. Designing soft-

ware such as what can overcome the problems 

faced by students, as well as what hardware can 

run the software made. Information was col-

lected through observation and interviews. 

The Component design stage was done 

by the process of designing components and 

systems according to the description of the 

system requirements analysis that was known 

in the previous stage. Component design is 

described in the Unified Modeling Language 

(UML), flowchart, and user interface (UI). The 

Code generation stage is an implementation 

program code design oriented to the system 

that has been made. The language of the pro-

gramming code in this study is C#. 

Phase Unit testing was done for the 

smallest part of the software, such as base-path, 

which consists of Flowgraph, Cyclomatic 

Complexity (CC), Independent Path to design 

a Test case. The CC calculations use elements 

in the form of edges and nodes (Najadat, 

Alsmadi, & Shboul, 2012, p. 2). Calculation of 

CC was conducted with the following formula 

(Equation 1) (McCabe, 1976, p. 308). 

 

V(G) = e – n + p       (1) 

 

Notes:  
V(G)  = Cyclomatic Complexity  

     e  = number of edges on flowgraph  

     n  = number of node on flowgraph  

     p  = connected component 
 

Connected Components (p) has a con-

stant value of the number "2" (Laplante, 2007, 
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p. 176). Unit testing is the first stage of testing 

carried out by the engineer or maker on the 

smallest part of the software made. The unit 

testing stage uses the white-box testing tech-

nique (Watkins & Mills, 2011, p. 52). Inte-

gration testing stage was done by testing the 

smallest part of the software that has been put 

together. Integration testing is carried out by 

the concerned engineer using the checklist 

method, run test, and test case. Integration test-

ing was done to measure the level of functional 

suitability on ISO 25010 software quality para-

meters. 

Stage System testing was carried out by 

the engineer concerned when all software com-

ponents have become a whole unified system. 

System testing was done to measure the level 

of maintainability and portability of the soft-

ware made. Maintainability aspects were tested 

through the measurements of Maintainability 

Index (MI), Code Duplication, Line of Code 

(LoC), Cyclomatic Complexity (CC). The por-

tability aspect uses installation activities on 

various types of hardware configurations. The 

results of the duplication code calculation were 

converted to the rating table to find out the 

quality of the source code script. Table 1 pre-

sents the duplication assessment classification 

(Heitlager, Kuipers, & Visser, 2007, p. 7). 

Table 1. Duplication Source Code 

Assessment Classification 

Rank Duplication 

++ 

+ 

o 

- 

-- 

very small  

small  

moderate  

big   

extremely big 

0-3% 

3-5% 

5-10% 

10-20% 

20-100% 

 

The acceptance testing stage was done 

through media experts, material experts, and 

users. The material experts are digital engi-

neering subject teachers. The users or respond-

ents are 59 students of Mechatronics Engineer-

ing Department of the Vocational High School-

Industrial Engineering Vocational High School 

(or Sekolah Menengah Kejuruan - Sekolah 

Menengah Teknik Industri (SMK-SMTI)) 

class. The acceptance testing process was done 

to measure the usability aspects of the software 

by using a standard USE Questionnaire. 

Testing on the functional aspects of 

suitability was done using a list of test cases 

that contain all the functions of the features in 

the "DigiChip" software. The list of test cases 

refers to the format of Williams (2006, p. 44). 

Data analysis techniques in testing the func-

tional aspects of suitability by giving a check-

list to each test case that is able to function 

properly. The data of the test results are con-

verted into percentages. The percentage obtain-

ed was then converted into definitions of feasi-

bility. The feasibility category refers to the fea-

sibility table proposed by Arikunto (2013, p. 

35), as shown in Table 2. 

Table 2. Feasibility Classification 

Number (in %) Classification 

< 21 Very Not Feasible 

21 - 40 Not Feasible 

41 - 60 Enough 

61 - 80 Feasible 

  81 – 100 Very Feasible 

 

The maintainability aspect was tested by 

calculating the value of the Maintainability In-

dex (MI) which consists of three components, 

namely the Line of Code (LoC), Cyclomatic 

Complexity (CC), and Duplication Source 

Code. The LoC measurement phase was done 

by calculating the source code manually, which 

is the calculation of the size of the software 

made. The size of the software created is a fac-

tor for diagnostic assessment and analysis re-

quirements in software using the Line of Code 

(LoC) metric (Koyya, Lee, & Yang, 2013, p. 

3). The process of calculating the Duplication 

Source Code was done using Gendarme 2.11 

software. Calculation of the value of Maintain-

ability Index (MI) was processed using soft-

ware that is used to compile C# language code 

scripts in the code generation process that has 

an analyzer feature. The value of MI that has 

been obtained was translated into the care 

classification (Microsoft Developer, 2007), as 

shown in Table 3. 

Table 3. MI Value Classification 

Maintainability 

Index (MI) 
Classification Symbol 

          0 - 9 Difficult Maintain   

        10 - 19 Medium Maintain  

20 - 100 Easy Maintain  
 

Testing the portability aspect consists of 

the installation, uninstalling, operating on var-

ious kernel versions of the Android OS, and 
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sharing the hardware configuration. The instru-

ment used is a checklist to record test results. 

The usability aspects were tested using instru-

ments in the form of questionnaires given to the 

users. Testing in measuring the usability level 

of software is a beta testing aspect (Chemuturi, 

2011, p. 183). The usability test questionnaire 

used was the USE Questionnaire (Lund, 2001, 

p. 4). The USE Questionnaire is highly recom-

mended because it contains various aspects in-

cluding Usefulness, Satisfaction, Ease of Use, 

and Ease of Learning and has a Likert scale for 

its level (Tullis & Albert, 2013, p. 142). The 

assessment technique for usability aspects uses 

a Likert scale, because it is related to the activ-

ities of measuring attitudes, opinions, and per-

ceptions of a person or group about social 

events or symptoms, by giving five choices of 

scale responses (Riduwan, 2013, p. 13) (see 

Table 4). 

Table 4. Likert Scale 

Alternative Answers Score 

 (STS)   Very Disagree 1 

  (TS)    Disagree 2 

  (N)      Neutral  3 

  (S)      Agree  4 

  (SS)    Very Agree  5 

 

The reliability test of the USE Question-

naire questionnaire was conducted using the 

Cronbach Alpha analysis method. The criteria 

for a research instrument are said to be reliable 

if the reliability coefficient index number is 

(r11)>0.6 (Arikunto, 2013, p. 319). 

Testing the media expert stage was done 

to find out the quality of the media from the 

perspective of media experts. The character-

istics of media that are good in mobile learning 

are having characteristics that are in accor-

dance with the device in question (mobile 

tools), namely mobile devices that have the 

characteristics of small size and small screen 

resolution, of course, requires software that is 

adjustable (Pachler, Bachmair, & Cook, 2010, 

p. 68). The characteristics of such mobile de-

vices lead to indicators and instrument grids of 

software media specifications that must be 

oriented towards adjusting the user interface 

design and visual appearance, namely in the 

form of images, symbols, colors, buttons, ani-

mations, letters, which correspond to the char-

acteristics of mobile devices which, mostly, are 

small. After the grid of instruments for evalu-

ating the media expert has been compiled, it 

was subsequently confirmed in the form of a 

statement. Testing the aspects of material 

experts is based on learning material and the 

characteristics of digital engineering learning 

devices. 

RESULTS AND DISCUSSION 

Requirement Modeling 

The design activity of digital engineer-

ing learning software "DigiChip" begins with 

the collection of information and data about 

product detail specifications that represent the 

user's needs. The process carried out includes: 

(1) observing the teaching and learning process 

when using digital engineering hardware de-

vices to determine the level of weakness in the 

use of hardware media, the level of danger, and 

risk during the teaching and learning process, 

(2) conducting interviews with students, labo-

ratory/workshop managers and teachers, about 

difficulties and weaknesses the use of teaching 

and learning methods that have been carried 

out so far, such as the problem of students not 

being able to study independently at home be-

cause of limited equipment which is only avail-

able at school, the problem of expensive digital 

engineering learning devices if students must 

have it to study independently at home, digital 

learning activities that must take turns or 

groups because of the limited digital engineer-

ing equipment, (3) discussions about effective 

and efficient media specifications for the needs 

of students and teachers in the learning process 

of digital logic gate techniques. 

The results of studying various problems 

from the information that has been obtained 

show that, (1) scientifically, the working mech-

anism of an IC (Integrated Circuit) cannot be 

understood only by looking at the external 

physical form, as well as the IC logic gate in 

digital techniques that have many system var-

iants work. The solution to overcome this prob-

lem is the concept of a learning media product 

which can simulate the working mechanism of 

the real hardware. The concept of digital 

engineering learning media products is in the 

form of software that is packaged in devices 

that are easily accessible/owned by students, 

flexible, and portable. (2) The software which 

is made can be operated on smartphone 
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devices, not on laptops or PCs because almost 

all students have a smartphone, even more than 

one unit, but not all students have a laptop or 

PC. (3) The software made accommodates the 

basic needs of digital engineering subjects, 

such as material about six logic gates base 

(NOT, AND, OR, NAND, NOR, XOR), 

providing truth tables as auxiliary material 

facilitates the logic gate learning process. (4) 

Students can operate various working mecha-

nisms from six basic logic gate systems, for 

students to understand the characteristics of the 

system. 

Architectural Design 

The design process consists of; (1) User 

Experience (UX) Design, and (2) User Inter-

face (UI) Design. The UX design process for 

this "DigiChip" product uses the UML lan-

guage as a system design model. The system 

mechanism in this research product is de-

scribed in the three main diagrams of the 

modeling language, namely (a) use case dia-

grams, (b) activity diagrams, and (c) sequence 

diagrams. The scheme in the use case diagram 

contains the working mechanism of the "Digi-

Chip" product system. The use case diagram 

scheme displays the user's mechanism to 

operate various features designed in the "Digi-

Chip" software for mobile devices. Figure 2 

shows the design of a use case diagram from 

the "DigiChip" software. 

 

 

Figure 2. Use Case Diagram 

The next process in designing learning 

media software Digital Techniques "DigiChip" 

is making activity diagrams, as presented in 

Figure 3. An activity diagram explains how a 

software works on instructions or stimuli pro-

vided by the user so that there is an interaction 

between the user with the machine (mobile 

device) after the expected plan (see Figure 4). 

 

 

Figure 3. Activity Diagram of Tutorial 

 

 

Figure 4. Activity Diagram of Simulation 

The next step is designing sequence dia-

grams (Figure 5), which function as modeling 

languages that describe user activities in inter-

acting with machines/systems. User interaction 

activities with the system are described in a 

timeline. 
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Figure 5. Sequence Diagram 

The next stage of the process in archi-

tectural design is the design process of the User 

Interface (UI) to adjust the user's comfort when 

interacting with the mobile device through the 

touchscreen. Ergonomics of operational conve-

nience refers to the placement of various posi-

tions of UI components on the screen so that it 

is convenient to operate with one or two hand 

grips. The placement of various UI component 

positions in the "DigiChip" software is design-

ed based on other consideration factors, name-

ly the consideration that the majority of users 

have a culture of right-handed users, not left-

handed. The UI in the "DigiChip" software 

consists of various pages/screens, including (a) 

splash screen, (b) home screen, (c) simulation 

screen, and (d) tutorial screen (see Figure 6 & 

Figure 7). 

 

 

Figure 6. UI Screen – Splash & Home 

 

Figure 7. UI Screen – Simulation 

Component Design 

The next process in designing "Digi-

Chip" software is component design, which is 

the activity of designing various 2D and 3D 

components needed to realize "DigiChip" 

Digital Engineering learning media software 

(Figure 8). Component design activities in-

volve around four software builders in the form 

of specialties for 2D object design, 2D object 

coloring, 2D skin making, 3D shape designers, 

3D object coloring, and 3D textures and mate-

rials. 

 

 

Figure 8. Splash-Home Screen 

Various components of 3D objects in 

"DigiChip" software such as ICs, IC sockets, 

LEDs, LED ports, switches, are designed to 

have dimensions and scale ratios exactly the 

same as the actual object components, with 
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reference to the component datasheet specifi-

cations, as seen in Figure 9. Such process is 

carried to create a three-dimensional world that 

has a reality that really resembles the real ob-

ject, so that "DigiChip" software products will 

not be found in various peculiar shapes, scale 

ratios, sizes, and other visual oddities in ob-

jects/components. 

 

 

Figure 9. Designing Virtual Dimensions 

The menu button on the "DigiChip" soft-

ware was designed to have a show-hide charac-

ter, as a consideration of convenience in order 

to enjoy the overall screen display when run-

ning virtual simulations, without being blocked 

by a series of sub menu buttons from the main 

menu. The home page on "DigiChip" is design-

ed collaboratively between various 2D menu 

buttons with Digital Engineering 3D board ob-

jects, as a consideration of accessibility con-

venience and the artistic character of "Digi-

Chip" products. 

Code Generation 

The stage of code generation in the soft-

ware design process "DigiChip" is the activity 

of compiling C# language scripts based on the 

planned algorithm system. The stages of com-

piling code scripts for later use as 2D, and 3D 

object generators are the most time-consuming 

work in the "DigiChip" software design proc-

ess. The common phenomenon faced by de-

signers of code scripts (programmers) is not 

overlooked also in the process of designing 

software "DigiChip", such as crash-syntax be-

tween various scripts, crash-syntax between 

2D object scripts, between fellow 3D object 

scripts, between 2D object scripts with 3D 

object scripts, between the scripts of all objects 

with various animate effects, and many more 

that are not effective are mentioned one by one. 

The process of designing Digital DigiChip 

learning media software requires a C# script of 

around 180 files. Each script has its own spe-

cifications and complexity for controlling and 

controlling objects and visual effects on the 

"DigiChip" software. The process of making 

C# scripts with file extensions (.cs) is not 

different from other coding languages, which 

has a language structure and systematic object-

oriented syntax for embedded targets (Figure 

10). 

 

 

Figure 10. Code Script File 

Unit Testing 

Unit testing is the earliest testing stage 

after layout design, content, and the coding 

algorithm are done in the process of designing 

"DigiChip" learning media software. The unit 

testing stage is done using the white-box test-

ing technique. The unit testing process priori-

tizes targets on source-code and systematic 

compilation of source-code (syntax). The proc-

ess of knowing various source-code errors can 

be done by debugging at the time of compiling 
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the script (coding). The process for knowing 

the performance mechanism of the source-code 

through white-box testing by creating a work-

flow base path, and first making a flowgraph. 

Before making the flowgraph, a flowchart is 

first made (see Figure 11 and Figure 12). A 

flowchart is designed as an auxiliary graph of 

the flowgraph to make it easier for the reader 

to understand because the flowgraph only con-

tains numeric codes on a base path which the 

reader must understand for longer (Table 5). 

 

 

Figure 11. Flowchart 

 

 

Figure 12. Flowgraph 

 

 

 

Table 5. Flowgraph Description 

No. Description No. Description 

1. Start 24. Exit TUTOR 

2. Splash screen loading system 25. Touch Operating Instructions 

3. Home page 26. Appearance setting 

4. Touch MENU 27. Next the appearance setting page 

5. START, TUTOR, EXIT page 28. Exit the Operating Instructions 

6. Touch START 29. Displaying Scematic 

7. Simulation options display page 30. Next Displaying Scematic 

8. Touch system NOT  31. Prev Displaying Scematic 

9. Logic gate simulation NOT 32. Plug the connector wire  

10. Touch system AND 33. Next the Plug connector wire 

11. Logic gate simulation AND 34. Prev the Plug connector wire 

12. Touch system NAND 35. Unplug the connector wire 

13. Logic gate simulation NAND 36. Next the Unplug the connector wire 

14. Touch system OR 37. Prev the Unplug the connector wire 

15. Logic gate simulation OR 38. Input button 

16. Touch system NOR 39. Next the Input button 

17. Logic gate simulation NOR 40. Prev the Input button 

18. Touch system XOR 41. LED Output 

19. Logic gate simulation XOR 42. Next LED Output 

20. Touch fullscreen 43. Prev LED Output 

21. Exit simulation options 44. Touch the Truth Table 

22. Touch TUTOR 45. Truth Table display page 

23. Tutorial options display page 46. Touch EXIT 

 



114   −   Jurnal Pendidikan Vokasi 

 

Volume 9, No 2, June 2019 

The next process in unit testing is first to 

calculate Cyclomatic Complexity (CC). Calcu-

lations are denoted by V(G) = e – n + 2. Nota-

tion "e" is the number of edges (system speed), 

and "n" is the number of nodes (system fea-

tures). The value of CC is used for the next 

process, which is determining the independent 

path. The "DigiChip" software that has been 

created has 41 edges and 27 nodes. Then CC or 

V(G) is as shown in Equation 2: 
e = 41 ; n = 27  

V(G) = e – n + 2  

V(G) = 41 – 27 + 2 = 16              (2) 

  
The next process is to determine the in-

dependent path, which is a representation of the 

speed of the system when governed by the user 

from the beginning to the end — the total num-

ber of lines as calculated in the CC calculation, 

which is 16 (Table 6). 

Unit testing consists of 47 execution fea-

tures available in the "DigiChip" learning me-

dia software. Feature items that operate well 

are recorded in the feature test list with a check 

list. Data that has been obtained from the unit 

testing stages are analyzed based on the feasi-

bility percentage formula (Equation 3). 

 

𝐹𝑒𝑎𝑠𝑖𝑏𝑖𝑙𝑖𝑡𝑦 𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 (%) =
𝑇𝑜𝑡𝑎𝑙 𝑠𝑐𝑜𝑟𝑒 𝑜𝑏𝑡𝑎𝑖𝑛𝑒𝑑

𝑇𝑜𝑡𝑎𝑙 ℎ𝑖𝑔ℎ𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒
× 100     (3) 

 

The calculation results obtained are then 

converted to the feasibility category. 100% unit 

testing is included in "Very Worthy" category. 

Integration Testing 

The next test that must be done to im-

prove the results of the software design that has 

been made is integration testing, which is to 

run the system/program algorithm by referring 

to the list of test cases made. Integration testing 

is done using the black-box method. The inte-

gration testing process is carried out when all 

elements in the previous stage, such as archi-

tectural design, user interface, and code script, 

have been integrated. The integration testing 

stage is conducted to find out whether the 

"DigiChip" algorithm and systematics of soft-

ware made are in accordance with the planning 

stage without any errors. The results of integra-

tion testing are used as a reference in determin-

ing the functional suitability aspects of the 

ISO/IEC 25010 software quality standard, 

which focuses on the suitability of a single 

function to be able to perform certain tasks. 

Integration testing is in the form of test-

ing the operation of various features through a 

list of 16 test cases using the black-box meth-

od. Calculation analysis obtained is presented 

in Equation 4. 

 

𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑡𝑒𝑠𝑡 𝑐𝑎𝑠𝑒 (%) =
𝑇𝑜𝑡𝑎𝑙 𝑠𝑐𝑜𝑟𝑒 𝑜𝑏𝑡𝑎𝑖𝑛𝑒𝑑

𝑇𝑜𝑡𝑎𝑙 ℎ𝑖𝑔ℎ𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒
× 100% 

 =  
16

16
× 100% 

 = 100%                                    (4) 

 

The calculation results obtained are then 

converted to the feasibility category table. The 

percentage of 100% integration testing is in the 

"Very Worthy" category. Other meanings can 

be interpreted that 100% nominal explains that 

all the features of the "DigiChip" learning 

software that have been made run well.

Table 6. Flowgraph Description 

No. Independent Path 

1. 1,2→3,4,5→6,7→8,9 

2. 1,2→3,4,5→6,7→10,11 

3. 1,2→3,4,5→6,7→12,13 

4. 1,2→3,4,5→6,7→14,15 

5. 1,2→3,4,5→6,7→16,17 

6. 1,2→3,4,5→6,7→18,19 

7. 1,2→3,4,5→6,7→20,21 

8. 1,2→3,4,5→22,23→24 

9. 1,2→3,4,5→22,23→25→26,27→28 

10. 1,2→3,4,5→22,23→25→26,27→29,30→31 

11. 1,2→3,4,5→22,23→25→26,27→32,33→34 

12. 1,2→3,4,5→22,23→25→26,27→35,36→37 

13. 1,2→3,4,5→22,23→25→26,27→38,39→40 

14. 1,2→3,4,5→22,23→25→26,27→41,42→43 

15. 1,2→3,4,5→22,23→44,45 

16. 1,2→3,4,5→46,47 
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System Testing 

The next stage is system testing, which 

is the stage of software testing that are made 

when between parts have been incorporated 

into a single unified system. System testing is 

testing the overall performance of software 

products created. This process is carried out by 

the engineer/programmer concerned. The sys-

tem testing process uses black-box technique, 

by calculating (1) the Line of Code (LoC) 

source code, (2) Duplication Source-code, and 

(3) The insulation test. Calculation of Line of 

Code (LoC) is an accumulation process of the 

amount of source code used in making "Digi-

Chip" learning media software. Calculation of 

source code is done manually by accessing one 

by one script file embedded in the object, in the 

graphics engine software used (see Figure 13). 

The results of calculating the total number of 

source code used are 10,541 lines of source 

code or LoC (Line of Code). All source code in 

script files is written in C# (Csharp). 

The next testing process is the calcula-

tion of the number of duplication source code 

in all script files containing 10,541 lines of 

source code. The process of calculating and 

analyzing duplication source code to be more 

precise and without errors was done using a 

software analyzer system which is in one type 

and brand with the system used in the process 

of designing source code; it is to minimize the 

occurrence of analyzed errors and weak accu-

racy due to differences in system formats. The 

results of the duplication source code analysis 

show there are two lines of source code from 

10,541 lines of source code created. The 2-line 

duplication source code is in a script file called 

RejTouchEv.cs, which is a C# language file 

extension. 

System testing was done to determine 

the maintainability and portability aspects of 

the ISO 25010 standard. The maintainability 

aspect is expressed by calculating the Main-

tainability Index (MI) value on all source code 

files used in making "DigiChip" learning me-

dia. MI values were calculated using software 

used to compile C# language code scripts in the 

process of creating "DigiChip" learning media, 

which has an analyzer feature. The results of 

the MI values calculation are shown in Table 7. 

 

 

Figure 13. Duplication Source Code Analysis 

Table 7. Maintainability Index (MI) Total 

Solution ‘DigiChip MI’ (1 project) Maintainability Index 

  Assembly-Csharp (Debug)                     84   

 

The known MI value is 84 with a green 

symbol; if translated referring to Table 3, it 

means that the entire code script in the "Digi-

Chip" software has "easy maintenance" cate-

gory. In theory, all future code scripts will be 

easy to develop and modify to the desired inno-

vation stage. 

The next testing process is to test the 

installation of various types of mobile device 

hardware configurations. The installation test 

process is basically more about the operational 

analysis of software that has been made in 

various kernel variants or the Android oper-

ating system (OS) version (see Table 8). 

Table 8. Portability Testing 

No. OS Version Type Install Running 
Result 

Score 

Max. 

Score 

1 4.2 Jelly Bean Samsung Galaxy G-Neo 1 1 2 2 

2 4.4 Kit kat Lenovo A536 1 1 2 2 

3 5.0 Lolipop Asus ZenFone 2 Laser 1 1 2 2 

4 6.0 Marshmallow Asus ZenFone 3 1 1 2 2 

5 7.0 Nougat Xiaomi Redmi Note 4 Pro 1 1 2 2 

6 8.0 Oreo Vivo Y71 1 1 2 2 

Total Score 12 12 
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Screen ratio parameters are not a priority 

because the "DigiChip" software created was 

designed with the ability to auto-extend at var-

ious screen ratios. The characteristics of the 

"DigiChip" software is a realtime 3D simula-

tion software, which requires the specifications 

of mobile devices that have adequate graphics 

capabilities. The software products have the 

character of driving graphics hardware perfor-

mance continuously as long as the application 

is "on", and it will stop when it is "off". Such 

software characters require dif-ferent hardware 

performance compared to other software prod-

ucts that have static performance character-

istics. Thus, the testing at the installation test 

stage focuses on the graphic capabilities of 

mobile devices to run the "DigiChip" Digital 

Engineering learning media software. 

The method used in testing the porta-

bility aspect is the running test technique own-

ed by an emulator device, such as an AVD (An-

droid Virtual Device). The type of configura-

tion of the smartphone device and the kernel 

and Android OS variants was tested based on 

user-sourced data. The results of the test on 

various configurations of mobile devices have 

not found any errors in the install process or 

during the operation of "DigiChip" software 

continuously. Testing on a variety of mobile 

devices that have CPU (central processing unit) 

and GPU (graphics processing unit) hardware 

configurations is the least even if there is no 

system bottleneck or errors during the running. 

Portability aspects testing was done 

using the installation process on various smart-

phone device configurations. The installation 

test is carried out on six Android OS variants. 

Based on the portability test results shown in 

Table 8, it can be calculated with the formula 

presented in Equation 5. 

 

𝑃𝑜𝑟𝑡𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑇𝑒𝑠𝑡𝑖𝑛𝑔 (%)    =
𝑇𝑜𝑡𝑎𝑙 𝑠𝑐𝑜𝑟𝑒 𝑜𝑏𝑡𝑎𝑖𝑛𝑒𝑑

𝑇𝑜𝑡𝑎𝑙 ℎ𝑖𝑔ℎ𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒
× 100% 

 =  
12

12
× 100% 

 = 100%                                    (5) 

 

The calculation results that have been 

obtained were then converted to the feasibility 

category. The 100% portability testing was in-

cluded in the "Very Worthy" category. 

Acceptance Testing 

The acceptance testing process involves 

the assessment of experts, in this case, material 

experts and media experts. The next process is 

the assessment of the respondents as the end-

user of the DigiChip Digital Engineering learn-

ing media software product. Acceptance test-

ing instruments are prioritized by expert judg-

ment. The assessment carried out by material 

experts is an aspect to determine the quality of 

the "DigiChip" software product from the para-

meters of conformity to the content of the 

material with teaching materials designed from 

the school. The assessment of media experts is 

an aspect of the assessment of learning media 

from the quality of software products that have 

been made, more specifically about the point of 

view of a software to be worthy of being called 

a learning tool or media in the learning process. 

The results of testing on media experts ob-

tained a value of 63. Then calculated as the 

percentage of eligibility (Equation 6). 

 

𝐸𝑙𝑖𝑔𝑖𝑏𝑖𝑙𝑖𝑡𝑦 𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 (%) =
𝑇𝑜𝑡𝑎𝑙 𝑠𝑐𝑜𝑟𝑒 𝑜𝑏𝑡𝑎𝑖𝑛𝑒𝑑

𝑇𝑜𝑡𝑎𝑙 ℎ𝑖𝑔ℎ𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒
× 100% 

   =  
63

70
× 100% 

            = 90%                                    (6) 

 

The calculation results of the eligibility 

percentage from the media expert test were 

then translated based on the feasibility table, 

and the results are included in the category of 

"Very Eligible". Furthermore, the test results 

on material experts obtain a value of 19. Thus, 

it is calculated as the percentage of eligibility 

as follows (Equation 7): 

 

𝐸𝑙𝑖𝑔𝑖𝑏𝑖𝑙𝑖𝑡𝑦 𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 (%) =
𝑇𝑜𝑡𝑎𝑙 𝑠𝑐𝑜𝑟𝑒 𝑜𝑏𝑡𝑎𝑖𝑛𝑒𝑑

𝑇𝑜𝑡𝑎𝑙 ℎ𝑖𝑔ℎ𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒
× 100% 

   =  
19

19
× 100% 

         = 100%                                    (7) 

 

The calculation results of the eligibility 

percentage from the material expert test, if in-

terpreted based on the feasibility table, were 

then categorized in "Very Worthy". Mean-

while, the calculation of the feasibility percen-

tage of usability testing aspects is as follows 

(Equation 8). 

 

𝐹𝑒𝑎𝑠𝑖𝑏𝑖𝑙𝑖𝑡𝑦 𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 (%) =
𝑇𝑜𝑡𝑎𝑙 𝑠𝑐𝑜𝑟𝑒 𝑜𝑏𝑡𝑎𝑖𝑛𝑒𝑑

𝑇𝑜𝑡𝑎𝑙 ℎ𝑖𝑔ℎ𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒
× 100% 

    =  
7119

8260
× 100% 

                                = 86.18%                              (8) 

 

The calculation results of the feasibility 

test percentage on 59 users are then interpreted 

according to the feasibility table, which is cate-
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gorized into "Very Worthy". The reliability 

parameter analysis on the aspects of usability 

testing was performed using Cronbach Alpha 

(α) alpha counting software. The results ob-

tained are presented in Table 9. 

Table 9. Alpha Cronbach Calculation 

Case Processing Summary 

 N % 

Cases Valid 59 100.0 

Excludeda 0 .0 

Total 59 100.0 
a. Listwise deletion based on all variables in the 

procedure 
Reliability Statistics 

Cronbach’s 

Alpha 

N of Items 

.841 28 

 

Cronbach's Alpha 0.841 is then inter-

preted through the description table (George & 

Mallery, 2016, p. 240) shown in Table 10. The 

results of alpha calculations that have been 

obtained (0.841) can be interpreted as "good". 

Table 10. Alpha Value Description IBM SPSS 

α > .9 – excellent 

α > .8 – good 

α > .7 – acceptable 

α > .6 – questionable 

α > .5 – poor 

α < .5 – unacceptable 

CONCLUSION 

The results of a series of research, de-

sign, and testing of "DigiChip" learning media 

products are as follows: (1) "DigiChip" soft-

ware as a learning tool for Digital Engineering 

Subjects in science Mechatronics is developed 

through the SDLC type V-model. V-model 

procedures and stages include Requirement 

Modeling, Architectural Design, Component 

Design, Code Generation, Unit Testing, Inte-

gration Testing, System Testing, and Accept-

ance Testing. The next stage of testing in the 

software that has been made is to use the SQA 

procedure using the ISO/IEC 25010 software 

testing standard. (2) "DigiChip" software test-

ing parameters using ISO/IEC 25010 consists 

of Functional Suitability, Maintainability, Por-

tability, and Usability aspects. The results of a 

series of testing processes conclude that in the 

functional suitability aspect shows the percen-

tage of 100% feasibility of all features oper-

ating properly, with the classification of the 

feasibility table "Very Worthy". The test re-

sults on maintainability aspects show the value 

of the Maintainability Index (MI) of 84, which 

means in the category "Easy Care". The por-

tability test results show that the percentage of 

100% "DigiChip" learning software can oper-

ate on various variants of the Android OS, 

including the "Very Worthy" category. The 

usability test results show 86.18% in the "Very 

Worthy" category, with a reliability value of 

0.841 included in the "Good" category. The 

stages of testing aspects of media experts show 

that 90% belong to the "Very Worthy" cate-

gory. Testing aspects of material experts show 

that 100% are included in the "Very Worthy" 

category. 
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INTRODUCTION 

Releasing Curriculum 2013, especially 

the revised edition, is one of the government’s 

effort to build-up citizen’s competitive char-

acter. The government has expanded it com-

prehensively, full of integrity, and dynamically 

to make them get ready facing educational era 

in the 21st century. Education and schools 

quality depends on the alumnus quality. A 

school can create top-grade students only by 

conducting qualified teaching-learning proc-

ess. Then, qualified teaching-learning process 

must be supported by good facilities too. The 

data of Lembaga Penjaminan Mutu Pendidikan 

(Institute for Educational Quality Assurance or 

IEQA), in Central Java (2016), based on Na-

tional Education Standards (NES) for Voca-

tional School in Cilacap regency, show that 

vocational school in Cilacap is in the category 

of “going to be the third level” (see Figure 1). 

Thus, it can be concluded that the education 

quality of the vocational school in Cilacap 

regency has not attained NES yet.  

 

Figure 1. NES Achievement Map of 

Vocational School in Cilacap 

Regency in 2016 

(Source: Document of Lembaga Penjaminan Mutu 

Pendidikan or Institute for Educational Quality 

Assurance (2016) of Central Java) 

 

The finest achievement is when the 

passing grade is in the amount of 5.586, and the 

inferior is in the amount of 3.991. Related to 

this statement, the achievement of vocational 

schools in Cilacap still become one of the 

schools' problem since they have not passed 

National Education Standards.  

Curriculum materials and knowledge on 

curricular purposes and structures are valuable 

tools that teachers often draw upon to organize 

instruction and facilitate students’ learning. 

Careful analysis of teachers’ curriculum imple-

mentation and the decision making that under-

girds their curriculum use is critical for fully 

understanding enactment (Penuel, Phillips, & 

Harris, 2014). Curriculum fidelity describes 

the extent to which a curriculum is implement-

ed faithfully as planned. Curriculum fidelity 

issues may arise when teachers implement the 

curriculum inconsistently due to differences in 

philosophy, barriers in the setting, or other lo-

cal concerns (Zhu, Ennis, & Chen, 2011). 

Principal, teachers, and stakeholder have 

a responsibility to improve the education qual-

ity in the school. Improving education quality 

is not done easily; it needs dynamic activities 

with many defiances. Education fluctuates so 

that a change and improvement is an important 

thing that should be done. Education, as a 

program of study for teachers and prospective 

teachers, should be based upon the problems 

growing out of school management and the 

relationships between the school and the var-

ious aspects of the community and society at 

large (Lynch, 1937). 

(Wahjosumidjo, 2011, p. 46) said that 

the quality of a leader is often assumed as the 

main factor of the success or failure of an 

organization. A leader is in charge to design 

and imply the organization strategy. Leaders 

responsible for innovation need to be com-

petent in making innovation happen (Vlok, 

2012). For example, being a successful leader 

requires knowing what is expected and doing 

it. However, organizational leadership matters 

more. Leadership occurs when the organization 

builds a cadre of future leaders who can shape 

an organization’s culture and create patterns of 

success (Ulrich & Smallwood, 2012). More-

over, expanded leadership roles may further 

develop experienced professionals while si-

multaneously supporting teacher knowledge 

during a period of embedding educational re-

form (Taylor, Yates, Meyer, & Kinsella, 2011). 

A strategically focused school is one that is 

educationally effective in the short-term but 

also has a clear framework and processes to 

translate core moral purpose and vision into an 

excellent educational provision that is chal-

lenging and sustainable in the medium to long-

term. It has the leadership that enables short-

term objectives to be met while concurrently 

building capability and capacity for the long-

term (Davies, 2004, p. 11). 
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Day, Fleenor, Atwater, Sturm, and 

McKee (2014) claimed that the development of 

effective leaders and leadership behavior is a 

prominent concern in organizations of all 

types. Further, International Labour Organiza-

tion (2012, p. 41) explained that leadership is a 

sensitive issue for human resource dispute. The 

roles of a leader are: (1) defining the organiza-

tion aims, (2) managing the learning process, 

(3) upgrading the human resource (students 

and teachers), and (4) developing the organiza-

tion. In addition, Davies and Brundrett (2010) 

claimed that a key shift in the mindset of 

leaders, who take on strategic roles, is that they 

move away from the detailed operational view 

and develop a holistic and broad organizational 

perspective. School principals’ work, like that 

of teachers, has intensified and become more 

complex in recent times as ideologically driven 

external interventions by government in the 

curriculum and management of schools have 

increased (Day, 2000). 

In addition, Alanazi, Khalaf, and Rasli 

(2013) explain that Effective Leadership can 

affect subordinate satisfaction, motivation, and 

performance. Another opinion comes from 

Hsiao, Chen, and Yang (2008) who say that the 

curriculum leadership tasks for principals can 

be categorized into shaping school vision, con-

structing organizational operation, providing 

and integrating resources, facilitating coordi-

nation and communication, leading curriculum 

design, cultivating curriculum specialization 

among staff, building organizational culture, 

solving implementation problems, conducting 

supervision, and promoting curriculum evalu-

ation. Based on the Duignan (2004, p. 11) 

scheme, the background of the principal’s 

leadership is constructed by five significant 

dimensions. They are education, personality, 

relation, intellectual, and organization ability. 

It is in line with the statement of Ariff, 

Mansor, and Yusof (2017) saying that “Profes-

sionalism practice is closely related to the qual-

ity of practices, moral and ethical. Professional 

practices include behaviors that are compliant 

to the requirements of professional ethics, re-

flection on teaching duties, and determination 

to constantly learn and grow”. As the imple-

mentation of curriculum 2013, teachers are 

obligated to create and organize an effective 

learning process. For example, the pedagogical 

transformation of a teacher can be facilitated 

through teacher professional development that 

focuses on reflective practice through their 

interactions with other practitioners, aimed at 

improving their professional practices (Sari, 

2012). Schools, in close collaboration with uni-

versity teacher training institutions, were en-

couraged to set up in-school professional 

development programs to support beginning 

teachers in their professional development 

during their first three years of teaching 

(Coenders & Verhoef, 2019). They also have 

to choose appropriate learning approach to 

determine the learning procedure and plan the 

competence effectively then, decide the 

achievement criteria (Mulyasa, 2017, p. 99). 

It is supported by the statement of 

Tanang and Abu (2014), claiming that teacher 

professional development needs supporting on 

policy, moral, infrastructure, and financial that 

can lead teachers to be professional. A voca-

tional teacher who can adapt to professional 

students can transfer knowledge and skills. 

Curriculum materials provide teachers with 

student activities to help students accomplish 

particular aims (Krajcik, McNeill, & Reiser, 

2008) and knowledge about curricular pur-

poses and structures provides a framework 

within which teachers can select and adapt ma-

terials in ways that are consistent with design-

ers’ intentions (Davis & Varma, 2008). For 

example, in the curriculum implementation, 

the factors are intertwined, either facilitating or 

challenging curriculum implementation. Prev-

ious studies in classroom education and phys-

ical education examined the issue of curric-

ulum implementation often from a single factor 

perspective (Snyder, Bolin, & Zumwalt, 1992). 

The importance of improving schools, 

increasing teacher quality, and improving the 

quality of student learning has led to a con-

centrated concern with the professional devel-

opment of teachers as one crucial way of 

achieving these goals (Opfer & Pedder, 2011). 

Vocational teachers are productive Program 

teachers (Mappalotteng, 2014). In their re-

search, Sintawati, Joebagio, and Agung (2017) 

declares that the position of teachers as profes-

sionals is urgently important in the realization 

of the vision and mission of learning especially 

in the educational aspect where the teachers 

can fulfill their duties.  

Likewise, Bayrakcı (2009) explains that 

the key points about the in-service training of 

teachers appear as providing professional staff, 

collaborative partnerships between teachers, 
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provision for feedback, and a systematic in-

service training model. Also, Nielsen (2010) 

suggests new approaches to cope with future 

challenges, including: (1) the need to develop 

VET (Vocational Education and Training) 

didactics, (2) enabling the teaching profession-

al to become professionals and stakeholders in 

VET reform by facilitating policy learning 

platforms, and (3) creation of communities of 

practice among VET teachers to nurture inno-

vation and creativity. In her writing, Oliva 

(2004) states that curriculum is the plan or 

program for all experiences which the learner 

encounters under the direction of the school. 

Other than that, Fullan and Pomfret 

(1977) earlier assert that all innovative curric-

ula require some organizational change in 

order to be implemented, although often these 

changes are left implicit in the design. More-

over, these organizational characteristics are 

likely to be the most difficult of the inno-

vation's components to implement. Obviously, 

curriculum innovation involves more than 

organizational change, in the same way, that 

organizational change entails more than alter-

ations in structural arrangements and role 

relationships. Still, the organizational charac-

teristics of innovations appear to be the most 

difficult to implement, and, of the organiza-

tional components, role relationships often pre-

sent the most difficulties. 

Zais (1976, p. 7) defines that curriculum 

is a racecourse of subject matters to be mas-

tered. Curriculum can be defined as learning 

substance or all effort done by the school. The 

spectrum between those both side commented 

that curriculum as the interaction planner for 

students and teachers to achieve the education 

purpose (Miller & Seller, 1985, p. 3). Similar 

to a study conducted by Sundayana (2015), the 

implementation of curriculum is considered as 

one of the most prominent phases after de-

veloping the 2013 primary and secondary cur-

riculum in Indonesia, and it is greatly influ-

enced especially by teachers' readiness and 

competence. Besides, Suyanto (2017) points 

out that specific training on the new curriculum 

implementation is still needed. As the Associa-

tion of American Vocation, Thompson (1973, 

p. 111) defines vocational education as educa-

tion designed to develop skill, abilities, under-

standing, attitudes, work habits, and apprecia-

tions needed by workers to enter and make 

progress in employment on a useful and pro-

ductive basis. Then, Pavlova (2009) in Sudira 

(2016, p. 7) explains that traditionally, direct 

preparation for work was the primary goal of 

vocational education. 

RESEARCH METHOD 

This research is ex-post-facto research 

with transparent descriptive statistics analysis 

approach. The procedure of this study was 

done by collecting the questionnaire; then, it 

was analyzed to get the mean percentage of the 

readiness of vocational teachers. In addition, an 

interview was also used to get qualitative data 

as secondary data. This research was done in 

seven vocational schools (Sekolah Menengah 

Kejuruan or SMK) in Cilacap Regency. They 

are: (1) SMK Negeri 1 Wanareja, (2) SMK 

Negeri Karangpucung, (3) SMK Negeri 1 

Kawunganten, (4) SMK Negeri 1 Cilacap, (5) 

SMK Negeri 2 Cilacap, (6) SMK Negeri 1 

Nusawungu, (7) SMK Negeri 1 Binangun. 

RESULTS AND DISCUSSION 

Results 

The result of descriptive analysis for 

principal’s category, teachers’ professional-

ism, and teacher training through vocational 

teachers’ readiness in implementing curricu-

lum 2013 revised edition in Cilacap Regency is 

presented in Table 1, Table 2, Table 3 and 

Table 4. 

Table 1. Category of principal’s leadership 

No Category Interval Score Frequency Relative (%) 

1 Very Good ≥ 244.45   15 7.1% 

2 Good 230.15-244.45 43 20.5% 

3 Fair  215.85-230.15 96 45.7% 

4 Poor 201.55-215.85 42 20.0% 

5 Very Poor 0-201.55   14 6.7% 

Total 210 100 
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Table 2. Category of Teachers’ Profesionalism 

No Category Interval Score Frequency Relative (%) 

1 Very Good ≥ 143.45   15 7.1% 

2 Good 137.15-143.45 53 25.2% 

3 Fair  130.85-137.15 83 38.6% 

4 Poor 124.55-130.85 47 22.4% 

5 Very Poor 0-124.55   14 6.7% 

Total 210 100 

Table 3. Category of Teachers’ Training 

No Category Interval Score Frequency Relative (%) 

1 Very Good ≥ 90.45   12 5.7% 

2 Good 84.15-90.45 60 28.6% 

3 Fair  77.85-84.15 77 36.7% 

4 Poor 71.55-77.85 43 20.5% 

5 Very Poor 0-71.55   18 8.6% 

Total 210 100 

Table 4. Caterory of Teachers’ Readiness 

No Category Interval Score Frequency Relative (%) 

1 Very Good ≥ 126 17 8.1% 

2 Good 118-126 46 21.9% 

3 Fair  110-118 79 37.6% 

4 Poor 102-110 57 27.1% 

5 Very Poor 0-102 11 5.2% 

Total 210 100 

 

The result of the study was obtained by 

conducting the analysis requirement test with 

several steps done: normality test, linearity test, 

multicollinearity test, homoscedasticity test, 

and hypothesis test. Analysis requirement test 

can be seen in Table 5, Table 6, Table 7, and 

Table 8. 

Table 5. Normality Test 

Variable Sig. 

Principal’s Leadership  0.059 

Teachers’ Profesionalism  0.054 

Teachers’ Training 0.059 

Teachers’ Readiness 0.053 

 

Table 5 shows that the score of prin-

cipal’s leadership is p = 0.059, variable of 

teachers’ professionalism is p = 0.054, variable 

of teachers’ training is p = 0.059 and variable 

of teachers’ readiness in implementing curricu-

lum 2013 revised edition is p = 0.053. Based 

on the result, it can be defined that those data 

are normal because the score of probability 

exceeds the significance standard 5% (p ˃ 

0.05). 

Table 6. Linearity Test 

Variable 
Sig. Deviation 

from Linearity 

Principal’s Leadership & 

Teachers’ Readiness 

0.257 

Teachers’ Profesionalism & 

Teachers’ Readiness  

0.066 

Teachers’ Training & 

Teachers’ Readiness 

0.106 

 

The result of Sig. Deviation from Line-

arity computation to the principal’s leadership 

data toward the teachers’ readiness in imple-

menting curriculum 2013 revised edition is 

0.257 with significance standard 0.05. Then, 

teachers’ professionalism data toward teach-

ers’ readiness in implementing curriculum 

2013 revised edition is 0.066 with significance 

standard 0.05. Then, teachers’ training toward 

teachers’ readiness in implementing curricu-

lum 2013 revised edition is 0.106 with signifi-

cance standard 0.05. Since the result of Sig. 

Deviation from Linearity computation are 

0.257, 0.066 and 0.106 exceed the significance 

standard 5% (p ˃ 0.05). Thus, the importance 
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of the principal’s leadership to teachers’ readi-

ness, professionalism, readiness, and training 

are asserted that it is linear. 

Table 7. Multicollinearity Test 

Variable TOL VIF 

Principal’s Leadership  0.986 1.014 

Teachers’ Profesionalism  0.982 1.018 

Teachers’ Training 0.993 1.007 

 

Table 7 shows that tolerance score in all 

variable is less than 10% and VIF score in all 

variable are under 10. It indicates that the 

principal’s leadership, teachers’ professional-

ism, and teachers’ training are disengaged from 

Multicollinearity tendency. 

Table 8. Homoscedasticity Test 

Variable p 

Principal’s Leadership  0.460 

Teachers’ Profesionalism  0.575 

Teachers’ Training 0.812 

 

Based on Table 8, the significance score 

in the variable of the principal’s leadership is 

0.460 (p > 0.05); thus, homoscedasticity tran-

spires. Significance score in the variable of 

teachers’ professionalism is 0.575 (p > 0.05), 

so homoscedasticity transpires. The signifi-

cance score in the variable of teachers’ training 

is 0.812 (p > 0.05), so homoscedasticity tran-

spires. 

The research result of vocational teach-

ers’ readiness in implementing curriculum 

2013 revised edition in Cilacap Regency can be 

seen in Table 9, Table 10, and Table 11. 

Table 9. t Test Result 

Variable β t Sig. 

(Constant) 52.660 3.199 0.002 

Principal’s 

Leadership  

0.084 2.034 0.043 

Teachers’ 

Profesionalism  

0.177 2.005 0.046 

Teachers’ 

Training 

0.241 2.709 0.007 

Table 10. t Test Result in Multiple Linear 

Regression Analysis 

Variable β 

(Constant) 52.660 

Principal’s Leadership  0.084 

Teachers’ Profesionalism  0.177 

Teachers’ Training 0.241 

Table 11. F Test Result in Multiple Linear 

Regression Analysis 

Model F Sig. 

Regression 5.403 0.001 

Discussion 

The success of teachers’ readiness in 

implementing curriculum 2013 revised edition 

in vocational school is affected by various 

factors such as principal’s leadership, teachers’ 

professionalism, and teachers’ training. A lead-

er must be success-oriented, and he has to re-

cognize the target well to achieve it (Priansa & 

Somad, 2014, p. 185). Principals should stimu-

late assistant principals and teacher leaders to 

take part in leading the school, lead the school 

in a collegial way with other members of the 

leadership team, and empower teachers to par-

ticipate in school decision making (Devos, 

Tuytens, & Hulpia, 2014). Further, Coleman 

and Morales (2018) declare that leadership is 

the process through which one or more people 

influence other group members in a way that 

motivates them to contribute to the achieve-

ment of group goals. 

Wahjosumidjo (2010, p. 40) mentions 

that a leader has duties to (1) arouse trust and 

team loyalty, (2) communicate his idea to 

others, (3) influence the others, and (4) be 

charismatic. Leadership is an essential factor 

that affects the working performance to 

achieve the purpose. The principal’s leadership 

has a vital role in improving school quality. A 

leader has to motivate his team because it 

makes the team focus on the target. It is 

strengthened by a study conducted by Jacobson 

and Bezzina (2008) that principals who lead 

effective schools work tenaciously to create 

safe and orderly learning environments, set 

clear instructional objectives, expect high per-

formance from teachers and students through 

increased time on task, and develop positive 

home-school relations. In schools, what is ex-

pected from the school principals is to realize 

the change and mutation depending on the 

improvements. Leadership is a process that 

manages people affecting organizational aims 

(Polatcan & Titrek, 2014). 

Successful leadership is not top-down; 

instead, a strong organization sees everyone (at 

all levels) working in conjunction to fulfill the 

mission of the organization (Mallon, 2017). 

Effective leadership guides nations in times of 
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peril, promotes effective team and group 

performance, makes organizations successful, 

and, in the form of parenting, nurtures the next 

generation (Miller, 2008, p. 152). Duke (1987, 

p. 23) defines that a school leader’s effective-

ness is based on how well students achieve. 

Principals clearly articulate views on education 

and helped their schools set appropriate direc-

tions. All principals are instructional leaders 

who influence teaching and learning and are 

committed to making a difference (Garza Jr, 

Drysdale, Gurr, Jacobson, & Merchant, 2014). 

Ng and Szeto (2016) claim that the 

newly appointed principals are expected to be 

equipped with the administrative skills of hu-

man resources management such as empower-

ing middle leaders and handing underperform-

ing staff; the practical technique of financial 

management; the skills of dealing with legal 

matters regarding school management and the 

capacities of curriculum and instructional lead-

ership. In addition, they attributed networking 

with peers and working with mentors as in-

valuable experience and support for their early 

years' principalship. 

In his research, Katuuk (2014) wrote that 

the implementation of curriculum 2013 is suc-

cessful if there is a proper management. There 

are several management aspects which signi-

ficantly help the curriculum implementation: 

planning the implementation, deciding the pri-

mary and secondary resource, defining learn-

ing process, monitoring and evaluating the ac-

tivities. The components of the school are the 

teacher, principal, facility, culture, and envi-

ronment. Those components have a responsi-

bility toward the recent curriculum. The curric-

ulum and its associated materials are the ma-

teria medica of pedagogy, the pharmacopeia 

from which the teacher draws those tools of 

teaching that present or exemplify particular 

content and remediate or evaluate the adequacy 

of student accomplishments (Shulman, 1986, 

p. 10). Reform-based curriculum materials 

have been suggested as a mechanism to make 

inquiry-based instruction more prevalent in 

secondary science classrooms, specifically 

when accompanied by comprehensive profes-

sional development (Loucks-Horsley, Hewson, 

Love, & Stiles, 1998; Powell & Anderson, 

2002). 

Professionalism should be possessed by 

every teacher in performing their tasks profes-

sionally. Besides every teacher should improve 

her/his competence by his/her own efforts, the 

school principal should develop the teacher's 

professionalism (Wulandari, 2009). The char-

acteristic of a professional teacher is competent 

in theoretical and practical pedagogy. The pro-

fessional teacher has to master his subject and 

be able to deliver it to the students. A profes-

sional teacher is someone who is capable of 

teaching the students about his subject (Barizi, 

2009, p. 138); a teacher who apprehends the 

subject and has to know how to teach it to the 

student effectively, efficiently, and properly 

(Alma, 2012, p. 127). Sumali (2016), in his 

study, proves that the school-based manage-

ment influence on the teachers' professional-

ism. It means that professionalism improve-

ment of teachers is essentially the improvement 

of the quality of education within the scope of 

narrow and wide, which can be done by in-

creasing the school-based management. For 

example, Gürsoy (2013) claims that the teach-

ing practice has great importance both for 

teacher trainers and student teachers (ST). Ac-

cording to the research conducted by American 

Association of Colleges for Teacher Education 

in 1991, both the teacher trainers and co-

operating teachers found teaching practice sig-

nificant for the development of the pedagogical 

skills. 

In addition, Majid, Jelas, and Rahman 

(2010) state that teaching professionalism has 

always been given the limelight due to the 

development in the knowledge that requires 

educators to be mentally, emotionally, and 

physically prepared. The quality of teachers 

plays an important role in producing good 

quality of teaching. In producing professional 

teachers, effective measures must be identified 

to raise the standard of the teaching profession. 

In short, the kind of education needed today 

requires teachers to be high-level knowledge 

workers who constantly advance their own 

professional knowledge as well as that of their 

profession. Teachers need to become agents of 

innovation, not least, because innovation is 

critically important for generating new sources 

of growth through improved efficiency and 

productivity (Schleicher, 2012, p. 36). Other 

than that, the professionalism of teachers is 

based on three levels of expertise: mastering 

academic knowledge, mastering the teaching 

of this knowledge, and mastering the role 

played by teachers in schools (Nze & Ginestié, 

2012). 
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Quality of the school is determined by 

the teachers’ quality, Great School = Great 

teacher. Beginning teachers need to grow in the 

school culture and system, further develop 

their professional identity (Pillen, Den Brok, & 

Beijaard, 2013), and build routines for class-

room management and pedagogy. The key to 

education improvement is by improving the 

teachers’ quality. It is only a qualified teacher 

who is able to implement the curriculum 2013 

revised edition. Training is one of the learning 

processes to improve the teachers’ ability in 

teaching, to have a skill, to create a concept, 

and to obey the rule. Even when designers 

provide teachers with varied tools for support-

ing instruction, teachers may need to pose 

questions about curriculum tools, seek out re-

sources, ask for help from colleagues and solic-

it feedback on their practice as they go about 

learning about curriculum (Sinha et al., 2010). 

In addition to experience, teachers 

exercising more advanced types of behavior 

have better student outcomes (Kyriakides, 

Creemers, & Antoniou, 2009). Moreover, the 

other teacher training, teaching experience, and 

teacher content and teaching styles were 

significant motives behind classroom-level 

curriculum developments. Other factors in-

clude curriculum policy in terms of curriculum 

content, pedagogical and assessment orienta-

tions, teacher curriculum development oppor-

tunities, and teacher's soft skills (Shawer, 

2017). In his research, Liaw (2009) states that 

the greatest benefit of teacher preparation pro-

grams is field-related training where pre-

service teachers contextualize the learned 

knowledge and theories with tasks and students 

during training. 

Information Resources Management 

Association (2018, p. 213) defines that every 

study focusing on a good strategy observed in 

teacher training highlights the importance of 

teaching practice and school placement (also 

known as school residency program). A teach-

er needs coaching and upgrading intensely in 

order to increase his/her dedication. This train-

ing is given appropriate with their competence 

needs (Suherman & Saondi, 2010, p. 79). 

Training is used to handle teacher’s low com-

petence. The training program should be ap-

propriate for the teacher’s need. It means that 

the training is programmed to upgrade the 

teacher’s weaknesses competence. The train-

ing result is optimal if it is designed to fulfill 

the teacher’s need, method, and time. The 

training program is useful to the potential 

teacher but still lack of knowledge and skill 

(Arifin & Barnawi, 2014, p. 80). In addition, 

the training program has a significant role in 

school effectiveness. In addition, Serdenciuc 

(2013) states that teacher training process plays 

an important role in the whole context on 

education reform, and that is why, today, we 

are facing a growing interest from the part of 

the national policy makers regarding the 

improvement of teacher training programs. 

Fullan and Park (1981, p. 97) assert that 

an effective implementation plan is based on an 

understanding of the developmental aspects of 

change, sets clear expectations and manageable 

objectives, incorporates realistic timelines, al-

location of resources and monitoring and feed-

back procedures, and incorporates the profes-

sional development of consultants, principals 

and resource teachers as well as classroom 

teachers. In other words, change is a process, 

not an event like a workshop, and it requires 

the understanding of all "stakeholders". To 

avoid the potential obstacles in implementing 

curriculum 2013, the planner and policy-maker 

should discuss to solve the problem and reach 

an agreement about curriculum development 

and implementation to create competence stu-

dents. Then, policy-maker identifies the prob-

lem solving occurred in implementing curric-

ulum by the teacher, curriculum worker, and 

other sides involved (Miller & Seller, 1985, p. 

277). 

Roehrig, Kruse, and Kern (2007) claim-

ed that the teachers’ beliefs strongly influenced 

the implementation of the curriculum about 

teaching and learning and the presence of a 

supportive network at their school sites. The 

meanings that a teacher attaches to the new 

curriculum reforms act as his or her map on the 

curriculum implementation journey, and these 

usually determine the success of the education 

reforms (Bantwini, 2010). 

Related to this research, principal’s lead-

ership, teachers’ professionalism, and teach-

ers’ training have positive impact significantly 

toward teachers’ readiness in implementing 

curriculum 2013 revised edition. Each aspect 

values (1) 8.4%, (2) 17.7%, and (3) 24.1%. 

They affect the curriculum implementation 

Fcalculate in the amount of 5,403 and signi-

ficant value (p = 0.001 < 0.05). In addition, it 

is also supported by an interview with several 
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vocational teachers in Cilacap regency. The 

result shows that teachers’ readiness in imple-

menting curriculum 2013 revised edition needs 

(1) a leader or principal to direct the organiza-

tion or employee, (2) socialization about recent 

education policy, (3) a workshop to the voca-

tional school teachers in Cilacap Regency. 

CONCLUSION 

The result of the research shows that: (1) 

principals’ leadership affects teachers’ readi-

ness in the amount of 8.4%, (2) teachers’ pro-

fessionalism impacts the teachers’ readiness in 

the amount of 17.7%, (3) teachers’ training 

impacts teachers’ readiness in the amount of 

24.1%, and (4) principals’ leadership, profes-

sionalism, and teachers’ training, simultane-

ously, affect teachers’ readiness, and it is 

proven by Fcalculate in the amount of 5.403 

and significant value (p = 0.001 < 0.05). It 

means that the whole result of the three free-

variables affects the teachers’ readiness signi-

ficantly in implementing curriculum 2013 re-

vised edition at vocational school in Cilacap. 
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INTRODUCTION 

In the 21st century today, there have 

been many changes in technological progress 

and the increasing number of job seekers who 

are mostly young people. These changes lead 

to increasingly fierce competition in terms of 

preparing labor or human resources. Vocation-

al High School (VHS) is one of the educational 

channels in Indonesia to prepare students to get 

jobs through mastering skills relevant to the 

world of work. 

Many factors cause vocational school 

graduates still do not get a job after graduating. 

The focused factor is in terms of soft skills 

owned by vocational students, which is also 

known as employability skills. Factors that in-

fluence the employability skills of vocational 

students include communication, information 

management, counting, problem-solving abil-

ity, positive thinking, responsibility, ability to 

adapt, continuous learning, and working safe-

ly. Based on those aspects, vocational school is 

organized through industrial work practices 

carried out for several months, the implemen-

tation of the Vocational Competency Test at 

the end of the semester in accordance with their 

field of expertise, and work readiness of stu-

dents when they graduate from vocational edu-

cation. These three things are influential fac-

tors for vocational students in getting the 

opportunity to work in the industry later. 

Industrial work practices in vocational 

schools have a strategic role in preparing high-

quality mid-level skilled workforce following 

the community/industry needs. Although many 

research results show the success of an intern-

ship, seen from the aspects of the process and 

results, there are still many gaps. According to 

Directorate of Technical and Vocational Edu-

cation (2008), the gap between the graduates 

quality and industrial needs is still high. Indus-

trial participation in the implementation of vo-

cational education is still weak. Students who 

are in industrial practice in various fields do not 

receive adequate guidance from the industry. 

The dual system education model (dual sys-

tem) is a system that is effective enough to edu-

cate and prepare someone to deepen and master 

complex skills that are impossible or never 

done in school (Pardjono, 2011). 

The existence of differences in the level 

of readiness and level of progress of VHS 

(Sekolah Menengah Kejuruan or SMK) is also 

one of the causes of the not optimal level of 

work readiness of vocational graduates, in the 

sense that the level of graduate work readiness 

is uneven. The high and low level of work 

readiness possessed by students is determined 

by themselves (Krisnamurti, 2017, p. 67). 

Other factors that exist outside the student's 

self are only supporting factors. Although they 

are only supporting factors, however, they 

must also be considered. Students, as prospec-

tive workers who are declared ready to work, 

usually have experienced/gone through various 

processes, both theoretically and practically. 

Many factors or variables can affect work 

readiness, both from within students and from 

outside students. 

Student competency testing is carried 

out following the competence of his expertise 

and carried out before the national examina-

tion. Directorate of Technical and Vocational 

Education (2018, p. 2) states that the purpose 

of conducting competency tests is to be an 

indicator of achievement of graduate compe-

tency standards, while for stakeholders, com-

petency tests are used as information on the 

competencies of prospective workers. Students 

are said to have passed the competency test if 

they have implemented the competency test of 

expertise, including practical competency tests 

and theory competency tests. The overall veri-

fication of the implementation of the com-

petency test is intended so that the implemen-

tation of the competency test runs well, and the 

results of competency tests can be fully recog-

nized by the industrial world. 

In addition to the hard-skill competen-

cies described above, vocational students are 

also required to have skills that make them 

ready to be employed. The skills learned by 

students during their education at vocational 

school are grouped into two, namely technical 

skills and non-technical skills. Technical skills 

commonly referred to as hard skill are skills in 

completing certain occupations. Non-technical 

skills, or commonly called soft skills in the 

vocational realm, are known as employability 

skills. Employability skills are several skills 

that can be used in daily life in the workplace 

and can be transferred to various fields of work 

and professions, which include elements of 

teamwork, communication skills, problem-

solving skills, adaptability, ability to manage 

oneself (The Conference Board of Canada, 

2000). 
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The assessment indicators on technical 

aspects and employability skills are indicators 

received by the industry. Indicators on the tech-

nical skills aspect can be identified through the 

knowledge and skills of the work field. Em-

ployability skills aspects can be identified 

through indicators of managerial ability and 

personality/personality. Thus, all the indicators 

on technical and employability skills already 

represent the competence level of qualification 

in the Indonesian Qualification Framework 

(IQF) (Febriana, Premono, & Iriani, 2017). 

The industry is expected to provide the 

right guidance to students who take part in 

industrial work practice by giving the list of 

tasks in the implementation of industrial work 

practice. The school should improve the stu-

dents' work readiness by providing training 

before conducting industrial work practice 

(Putri & Sutarto, 2018). 

The results of students' industrial work 

practice are good; it can improve students' 

work learning readiness because industrial 

work practices have a direct effect on the stu-

dents' work learning readiness. It means that 

improving the students' work readiness can be 

achieved by improving the quality of voca-

tional students. The results of good industrial 

work practices of students can also improve 

students' vocational competence because in-

dustrial work practices have a direct effect on 

students' vocational competencies. It means 

that improving the vocational competence of 

students in the field of mechanical engineering 

can be achieved through the improvement of 

the quality of the good vocational student. The 

results of good student industrial work prac-

tices are also able to improve students' employ-

ability skills because industrial work practices 

have a direct effect on students' employability 

skills. It means that improving students' em-

ployability skills in the field of mechanical 

engineering can be achieved by improving the 

quality of vocational students. 

Students’ good work learning readiness 

can improve their employability skills because 

students' work learning readiness directly in-

fluences their employability skills. It means 

that improving students' employability skills in 

the field of mechanical engineering can be 

achieved by increasing students' work readi-

ness to the maximum level. 

Good vocational competence can im-

prove students' employability skills because 

students' vocational competencies directly in-

fluence students' employability skills. It means 

that improving students' employability skills in 

the field of mechanical engineering can be a-

chieved by improving the quality of vocational 

competencies (Jackson, 2013). 

Vocational education is education for 

vocation or education for occupations. Voca-

tional education for the world of work in ques-

tion is that through vocational education, 

someone is trained to have the capacity and 

capability to be able to carry out a task or posi-

tion. Capacity is obtained through productive 

training to produce special skills according to 

the needs of business and industral world. 

Capability means that someone is able to work 

hard (Sudira, 2016). 

The implications obtained from indus-

trial work practices or apprenticeship which 

indirectly affect employability skills through 

work learning readiness is that apprenticeship 

can improve employability skills if it is sup-

ported by increasing students' work learning 

readiness to the fullest. It means that improving 

students' employability skills can be achieved 

by implementing a good internship and sup-

ported by increasing students' work learning 

readiness to the fullest. Industrial work practice 

impacts indirectly on employability skills 

through students' vocational competencies. In 

this case, apprenticeship is able to improve 

employability skills if it is supported by the 

implementation of quality vocational compe-

tency tests. It means that the implementation of 

good internship supported by the implemen-

tation of a good vocational competency test 

will improve students' employability skills. 

Based on those statements, these three 

factors are considered to be able to influence 

the achievement of students' work abilities - or 

also known as employability skills in the voca-

tional domain - later. For this reason, it is im-

portant to look for and see the factors that influ-

ence students' employability skills, starting 

from industrial work practice factors, work 

readiness factors, and skill competency factors. 

RESEARCH METHOD 

This research is ex-post facto research 

with This study employs a quantitative ap-

proach, with an ex-post facto type. The nature 

of this analytical research is to prove an ex-

isting theory. The research was conducted in 
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the State Vocational Schools and Private Voca-

tional Schools in Special Region of Yogyakarta 

in the major of Mechanical Engineering. The 

population of this study was 1060 students. The 

sampling technique was done using the Multi-

Stage sampling technique. Cluster random 

sampling technique was used to attain the num-

ber of clusters from each vocational school. 

The minimum sample of this study was 444 

students. The data were collected using the 

techniques of documentation and question-

naires. Industrial work practice variables and 

vocational competencies were taken from the 

final value of the school's industrial work 

practices and the final value of the school's 

skills competency test for the variable of work 

readiness study and employability skills mea-

sured using a questionnaire. The validity test 

used in this study is the factor analysis tech-

nique using the Kaiser-Meyer-Olkin Measure 

of Sampling Adequacy (KMO MSA). The data 

analysis technique used in this study is co-

variance-based Structural Equation Modeling 

(SEM). 

RESULTS AND DISCUSSION 

The results of this study produce a 

description of the data using the Structural 

Equation Modeling model and obtain a path 

analysis based on the previous theory, and path 

diagram obtained as presented in Figure 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Path Diagram 

SEM analysis can only be done if the 

model identification results show that the mod-

el belongs to the over-identified category. This 

identification is done by looking at the df value 

of the model made (Ghozali, 2017). 

Table 1. Result of Degrees of Freedom  

Number 
df (degrees of 

freedom) 

Number of distinc sample moment 36 

Number of distinc parameter to be 

astimated 
19 

Degrees of freedom 36-19 = 17 

 

Table 1 is the output that shows the 

model df value of 17. It identifies that the 

model belongs to the over-identified category 

because it has a positive df value. Therefore, 

data analysis can proceed to the next stage. 

The next testing phase is the model fea-

sibility test consisting of two stages of testing, 

namely testing the measurement model and the 

structural model. To test the measurement 

model, testing the Goodness of Fit (GoF) was 

conducted to find out how fit the model was 

with the research data obtained. Figure 2 is the 

path diagram generated after performing the 

stages of fulfilling the SEM assumption test. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Output Diagram 

Based on the output path diagram, a 

summary of the GoF test results is made as 

presented in Table 2. 

Table 2. Result Goodness of Fit Model  

Goodness of Fit Cut Value 
Model 

Score 

Notes 

Chi-square    Small 103.637  

DF    >2.0 6.096 Good Fit 

p (probability)    >0.05 0.000 Good Fit 

RMSE                              >0.08 0.107 Good Fit 

GFI                                  >0.09 0.947 Good Fit 

TLI                                  >0.09 0.904 Good Fit 
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The GoF test results are summarized in 

Table 3 with information on work learning 

readiness (KBK), Industrial Work Practice (P), 

Expertise Competence (UKK), and also em-

ployability skills (ES), work learning readiness 

indicator consists of Z1 (mental and attitude), 

Z2 (a skill), and Z3 (an insight into the world 

of work). The employability skills indicators 

consist of Y1 (fundamental skills at the op-

erator level), Y2 (expert level management 

personnel), and Y3 (teamwork skills at the 

supervisor level). The modified model is fit 

with existing data so that hypothesis testing can 

be done. Hypothesis testing was done by 

looking at the value of C.R. (critical ratio) in 

Table 3. 

Hypothesis testing was conducted by 

comparing the value of C.R. in Table 3. The 

critical value is identical to the calculated t 

value, which is 1.65 at the 5% significance 

level. If the value of C.R. is greater than the 

critical value with a significance level of p 

<0.05, then it means that the proposed hypo-

thesis is accepted. However, if the value of 

C.R. has not been able to reach its critical value 

at a significance level of p > 0.05, then it can 

be inferred that the proposed hypothesis is 

rejected. 

The following is a discussion of each 

factor analysis test or hypothesis test based on 

the test results summarized in Table 3: 

In Table 3, the value of C.R. amounting 

to 4.690 means that this value exceeds the criti-

cal value, which is 1.65. These results indicate 

that the factors of industrial work practice have 

a significant influence on work learning readi-

ness with a coefficient of 0.156. C.R value. 

Therefore, the hypothesis is accepted. The 

fieldwork practice has a significant impact on 

the readiness of vocational school students ma-

joring mechanical engineering in Yogyakarta 

Special Region; it is contrary to the research 

conducted by Firdaus (2012) entitled Produc-

tion unit, engineering and family support in 

vocational students' work readiness, showing 

that work training experience has a significant 

effect on students' work readiness by 50.1%. It 

proves that, currently, students have a good and 

right experience in industrial work, so these 

students will have good work readiness, sup-

ported by the experience possessed by these 

students, in this case, the students of the me-

chanical engineering program. 

Then, the value of C.R. amounting to 

6.196 means that this value exceeds the critical 

value, which is 1.65. These results indicate that 

industrial work practice factors have a signi-

ficant effect on vocational competencies with a 

coefficient of 0.218. It is in line with a research 

conducted by Putriatama, Patmanthara, and 

Sugandi (2016) entitled Contribution of indus-

trial worker experience, world work insights, 

and vocational competence competence of 

computer engineering and jaringa expertise. 

The results of the study show that there is a 

positive and significant influence between an 

internship, insight into the world of work, and 

competency on work readiness. It is in line 

with Huda, Thoharuddin, and Sore (2019) in 

his research entitled The effects of industrial 

work practices, vocational competencies, and 

parents' socio-economic conditions on work 

interest and work readiness of computer and 

networking expertise in Sintang City, showing 

that industrial work practices have a significant 

effect on work readiness with an effect of 

0.009. 

Table 3. Regression Weights  

Path Analyzed Estimation S.E C.R P 

KBK - P 0.156 .003 4.690 .000 

UKK – P 0.218 .035 6.196 .000 

ES – KBK 0.309 .039 7.953 .000 

ES – UKK 0.083 0.28 2.989 .003 

ES – P 0.042 .020 2.125 .034 

Z1.1 – KBK 1.000    

Z1.2 – KBK 0.993 .052 19.194 .000 

Z1.3 – KBK 0.326 .019 17.505 .000 

Y.1 – ES 1.000    

Y.2 – ES 1.296 .090 14.359 .000 

Y.3 - ES 0.892 .064 13.985 .000 
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Then, the value of C.R. amounting to 

2.125 means that this value exceeds the critical 

value, which is 1.65. These results indicate that 

the internship factor has a significant effect on 

employability skills with a coefficient of 0.042. 

It is in line with research conducted by Susanti, 

Waras, and Dardiri (2015) who state that voca-

tional students say that the suitability of indus-

trial work practices contributes to student em-

ployability skills 28.35. Students who have im-

plemented the apprenticeship well, namely in 

terms of time or length of internship, appro-

priateness of internship, and discipline in the 

implementation of daily apprenticeship will 

affect their ability to work or student employ-

ability skills because these students are trained 

in obtaining skills relevant to the business 

world and the world of work that students do 

not get while at school. 

Next, the value of C.R. amounting to 

7.953 means that this value exceeds the critical 

value, which is 1.65. These results indicate that 

the work learning readiness factor has a sig-

nificant influence on employability skills with 

a coefficient of 0.309 C.R value. Thus, it can 

be said that good work readiness in a student 

has a big influence on his employability skills 

because the indicators of work learning readi-

ness and employability skills are quite similar. 

In work readiness, the indicators include men-

tal and attitudes, skills, and knowledge. In 

employability skill, if seen in more detail, the 

indicators also include components in ana-

lyzing, communicating, negotiating, and plan-

ning skills. All sub-indicators or subcompo-

nents are included in the vocational students' 

employability skills category in developing 

their job skills. 

The next is 2.989. This value exceeds the 

critical value of 1.65. It shows that vocational 

competency factors have a significant influ-

ence on employability skills with a coefficient 

value of 0.083. Thus, it can be said that with 

the implementation of competency skills tests 

that are competent, especially in the field of 

mechanical engineering expertise in vocational 

high schools, it has a large influence on em-

ployability skills for students because voca-

tional competence in vocational schools aims 

to produce graduates who have proven and 

competent skills in accordance with their fields 

of expertise. Vocational competency test is 

carried out at the end of class XII before 

students graduate with written exam questions 

and practices made by teachers and experts in 

their fields, in this case, in the mechanical 

engineering field. Employability skills will be 

formed by testing students through competen-

cies that students must achieve in procedural 

and effective ways of working so that if stu-

dents have passed the skills competency test, 

the vocational student's employability skills 

will increase, especially in the aspect of prob-

lem-solving. It is in line with the research 

conducted by Putriatama et al. (2016) that there 

is a significant influence between internship 

experience, work insight, and vocational com-

petencies for work readiness through employ-

ability skills. 

Furthermore, the value of t calculated for 

industrial work practice factors affects employ-

ability skills through vocational competence of 

2.649. Industrial work practice has a significant 

effect if the value of t count> t table (1.965). 

The internship factor has a significant influ-

ence on employability skills through vocation-

al competence with a coefficient value of 

0.043. Employability skills will increase if the 

implementation of industrial work practice car-

ried out by students at the time of class XI is 

carried out well and automatically increases 

work learning readiness due to the experience 

possessed by students after completion of 

industrial work practices. Therefore, employ-

ability skills become good when the appli-

cation of industrial work practice by students is 

well followed by good work learning readi-

ness. It is in line with the research conducted 

by Putriatama et al. (2016) stating that there is 

a significant effect of internship experience, 

vocational competence on readiness employ-

ment through employability skills of 54%, and 

the remaining 46% is influenced by other fac-

tors outside the model. 

Finally, industrial work practice factors 

affect employability skills through vocational 

competence in the amount of 4.036. Industrial 

work practice has a significant effect if the 

value of t count> t table (1.965). The industrial 

work practice factor has a significant influence 

on employability skills through vocational 

competencies with a coefficient of 0.117. A 

vocational competency is a number of compe-

tencies tested at the end of the study period 

found in a group of subjects in vocational high 

schools. It means that by completing the 

industrial work practices in class XI and skills 

competency tests in class XII, students' work-
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ing ability or employability skills will increase. 

Two variables or two factors, apprenticeship 

and vocational competence, are the basic re-

quirements that students must fulfill to grad-

uate and achieve overall school activities aim-

ed at improving job skills or employability 

skills. 

So far, there have not been found the 

results of research on the indirect effect of in-

dustrial work practices on employability skills 

through readiness to work. However, the influ-

ence of work readiness on employability skills 

can be traced from several studies related to the 

achievement of technical and non-technical 

skills. The application of technical and non-

technical skills in the learning environment of 

vocational schools generally provides an out-

standing influence on character development. 

It also influences the development of students' 

employability skills. 

There are limitations to the research, 

namely the measurement of industrial work 

practices uses the value of apprenticeship from 

the school or secondary data, causing the score 

given by the school to have a minimum score 

of B or good. This condition does not show the 

real condition because the students' abilities, if 

measured, are various, from low to very high. 

The existence of several schools in the 

implementation of skills competency tests car-

ried out in different periods, and different test 

packages cause the measurement parameters 

used are not the same because the provincial 

education office adjusts the completeness of 

the equipment facilities owned by the voca-

tional high schools. Therefore, in this case, it 

cannot control the quality of the same test for 

the entire population. 

CONCLUSION 

Based on the results of the research 

previously discussed, some conclusions are 

drawn as follows. (1) There is a direct influ-

ence on the apprenticeship to the preparation of 

vocational students majoring mechanical engi-

neering in Yogyakarta Special Region with a 

Critical Ratio value of 4.690 and a coefficient 

of 0.233. (2) There is a direct influence of 

apprenticeship on vocational competence of 

vocational students majoring mechanical engi-

neering in Yogyakarta Special Region with a 

Critical Ratio of 6.196 and a coefficient of 

0.282. (3) There is a direct influence of 

apprenticeship on the employability skills of 

vocational students majoring mechanical engi-

neering in Yogyakarta Special Region with a 

Critical Ratio of 2.125 and a coefficient of 

0.101. (4) There is a direct effect of work readi-

ness on the employability skills of vocational 

students majoring mechanical engineering in 

Yogyakarta Special Region with a Critical 

Ratio of 7.953 and a coefficient of 0.501. (5) 

There is a direct effect of vocational compe-

tence on the employability skills of vocational 

students majoring mechanical engineering in 

Yogyakarta Special Region with a Critical 

Ratio of 2.989 and a coefficient of 0.154. (6) 

There is an indirect influence of apprenticeship 

on employability skills through work readiness 

of vocational students majoring mechanical 

engineering in Yogyakarta Special Region 

with a Critical Ratio of 2.649 and a coefficient 

of 0.117. (7) There is an indirect influence of 

apprenticeship on employability skills through 

the vocational competence of vocational stu-

dents majoring mechanical engineering in 

Yogyakarta Special Region with a Critical 

Ratio of 4.036 and a coefficient of 0.043. 

Thus, it can be concluded that the work 

readiness factor has the highest coefficient 

value compared to other factors. The coeffi-

cient value that is owned is 7.953. Job readi-

ness factor is the strongest predictor that affects 

employability skills. 

Based on the conclusions made, sug-

gestions are proposed as follows: (1) Students' 

employability skills can be improved by train-

ing students in guidance on Industrial Work 

Practices through communication technology 

such as e-mail, WhatsApp, Google Drive, etc. 

in a systematic and structured manner. It will 

shape their communication skills. (2) Informa-

tion management owned by students can be 

trained by familiarizing class discussions about 

the insights of the business and industry 

through the direction of the vocational school 

teacher managing special job fair or through 

the vocational development center owned by 

the school so that the information students get 

is always updated. (3) Employability skills can 

be improved by familiarizing students with 

calculating using the mechanical engineering 

parameter formula  both during teaching and 

learning activities in the classroom and during 

the final practice exam or expertise compe-

tency test. (4) The teacher does not help stu-

dents who are examining even though students 
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are in a state of full pressure/underpressure, 

with the aim that mentally trained students are 

able to solve the problem well. (5) Employ-

ability skills will be formed by encouraging 

students to conduct SOP workshops with high 

commitment and discipline, such as giving 

penalties if students do not use safety shoes 

when they are in the workshop. (6) Vocational 

high schools can improve students' work-readi-

ness with periodic and controlled career guid-

ance, which can be achieved through home-

rooms, vocational development centers owned 

by schools, or invite industry parties to schools 

regularly and periodically. Finally, there is a 

need for further research to uncover other 

factors that have a significant influence on 

students' vocational skills, particularly on their 

employability skills, such as the learning en-

vironment, workplace insights, students' in-

terests and talents, students' learning outcomes, 

and family economy. 
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Abstract 

The independence of student learning in recent years was discussed in several articles. Through the 

development of an independent attitude in learning, students can diagnose learning difficulties and 

find the right solution to solve them. This study was aimed at finding out how the influence of learning 

independence on students' accounting learning outcomes. The type of research used is ex-post facto 

quantitative research. The population of the research is all students of class XI of Public Middle 

School in the city of Yogyakarta, with a total of 156 students. The instruments used were 

questionnaires and multiple-choice questions (MCQs). Validity and reliability of the questionnaire 

were measured using Confirmatory Factor Analysis (CFA) through the Lisrel 8.80 application, while 

the validity and reliability of MCQs were measured using Rasch approach through the Quest 

application. Several questionnaires in the form of questionnaires and documentation were used on 

the testing instrument. The number of instruments for learning independence was 19 statements. The 

closed statement form used a Likert scale consisting of five alternative answers. The number of 

MCQs is 18 questions. There were 18 valid statements found after going through the calculation of 

validation, reliability, difficulty level of the question, and distinguishing power. Simple regression 

was used for the data analysis technique. The results of the study show that the learning 

independence variable has a significant and positive influence. It can be seen from the learning 

independence variable, which has a value of 2.187 and a significance value smaller than 0.05 (0.030 

<0.05). 
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INTRODUCTION 

Learning outcomes are the achievement 

of students’ success obtained at school. Voca-

tional High School (Sekolah Menengah Ke-

juruan or SMK) is one form of secondary 

education. Based on the Government Regula-

tion No. 17 of 2010, article 76 paragraph 2, 

education in vocational high schools aims to 

improve the skills of students in facing all 

challenges of the world of work by becoming 

skilled and professional workers along with the 

progress of science and technology. 

It is in line with curriculum 2013 that has 

been implemented for several years. In the 

revised curriculum 2013, students are expected 

to be able to be independent and know what has 

been learned, what is being learned, and what 

must be learned. In curriculum 2013, special 

attention was placed on structuring mindset 

and governance, deepening the material and 

expanding the material, strengthening the 

process, and adjusting the burden borne by stu-

dents. It is hoped that with the implementation 

of the curriculum 2013, schools can produce 

competent and independent human resources. 

To achieve good learning outcomes, in-

stilling students’ independent nature in learn-

ing is needed. O’Rourke and Carson (2010, p. 

83) inform that “Learner autonomy is that 

learning has to start from the learner’s existing 

knowledge.” The effect of learning indepen-

dence is important to measure the maximum 

achievement of learning outcomes, because, 

with the independence in learning, students 

will have broad insights and initiatives to carry 

out the learning process in school. According 

to Schunk (2012, p. 122), learning indepen-

dence is the ability of students to exercise self-

control and self-observation and to evaluate 

their cognitive processes personally. Indepen-

dence will encourage students to achieve and 

be creative. Arista and Kuswanto (2018, p. 3) 

add that “learning independence is defined as a 

form of awareness that arises from within 

themselves who want to receive information, 

manage it, and connect one part of information 

with another.” Through developing indepen-

dent attitudes in learning, students can diag-

nose learning difficulties and find the right so-

lution to solve the difficulties. It will certainly 

become a positive influence on students them-

selves in terms of mastering the concept of 

learning. 

Based on the results of observations and 

interviews with accounting subject teachers in 

class XI of Financial Accounting in Vocational 

High Schools in the city of Yogyakarta, the 

independence of student learning is still not 

optimal. It can be seen from the score of the 

mid-semester examination obtained by stu-

dents in financial accounting subjects in mate-

rial receivables can be said to be less good. It 

is said to be not good because it shows the 

majority of 65% on average students get grades 

ranging from 60 to 75 with minimum com-

pleteness criteria (Kriteria Ketuntasan Mini-

mum or KKM) 75 as the lower limit of compe-

tencies that must be passed. Meanwhile, stu-

dents who score 75 to 100 can be categorized 

very little, which is equal to 35%. 

In general, students who are not in-

dependent in accounting learning can be seen 

when students still lack confidence in their 

ability to do the tests. Independence of learning 

can also be seen from the daily learning habits 

of students, such as the way students plan and 

do learning. Thus, students’ high learning inde-

pendence is essential for improving accounting 

learning outcomes because it will affect the 

creation of self-enthusiasm for learning. Stu-

dents who lack learning independence are 

characterized by not doing assignments and 

paying less attention to the teacher when 

learning takes place, such as daydreaming and 

chatting with friends. Therefore, students have 

not applied a routine, effective, and regular 

learning strategy. 

According to van der Stel and Veenman 

(2014, p. 117), students must act as active 

students with their own learning responsibil-

ities. Students must also be able to plan their 

learning activities and implement them in a 

systematic and orderly way to monitor and 

evaluate student learning itself. Students are 

also still less independent in learning, so their 

learning achievements are below the minimum 

standards (Clark & Lyons, 2011, p. 293). From 

the above statement, it can be assumed that 

independence in learning is something that 

requires special attention in learning. 

Kyndt, Gijbels, Grosemans, and Donche 

(2016, p. 3) state that learning also refers to an 

activity that is structured in terms of time-

space, goals, and support. High-level learning 

outcomes require students to improve, recog-

nize, and understand concepts (Van der Kleij, 

Feskens, & Eggen, 2015, p. 5). Further, it is 
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followed by the statement of Fatkhurrokhman, 

Leksono, Ramdan, and Rahman (2018, p. 166) 

that learning is an activity carried out by teach-

ers to change students to be better. 

Based on the statements as mentioned 

earlier, it can be concluded that learning is an 

effort that is consciously carried out by stu-

dents to change, from being unknowledgeable 

into knowledgeable, from not performing the 

right attitude to performing the right attitude, 

and from being unskilled to being skilled in 

doing things. Henderson and Trede (2017, p. 

73) believe that results are an essential com-

ponent of the collaborative governance frame-

work as a feedback mechanism to ensure the 

proper functioning of structures and processes. 

According to Kyndt et al. (2016, p. 4), there is 

a great value in the glitter of visible learning 

outcomes. Moreover, Page, Meehan-Andrews, 

Weerakkody, Hughes, and Rathner (2017, p. 

46) state that learning outcomes are reflected in 

the proportion of student mastery. Then, ac-

cording to the Engineering Accreditation 

Council (2007, p. 24), the results are statements 

that explain what students must know, under-

stand, and do after the completion of the study 

period. 

According to Sjukur (2013, p. 372), 

learning outcomes are a final assessment of the 

process and introduction that has been done 

repeatedly and will be stored for a long time or 

will not even disappear forever, because the 

learning outcomes participate in forming the 

individual person always to want to achieve 

better results. Thus, they will change their way 

of thinking and produce better work behavior. 

From this opinion, it can be concluded that 

learning outcomes are improvements in the 

form of achievements and behavioral changes 

obtained by students after participating in 

teaching and learning activities in schools. 

Accounting learning results are the re-

sults obtained by students after taking account-

ing subjects in school, the results of which can 

be in the form of student changes as indicated 

by the level of ability of students who experi-

ence changes and achievements that have 

increased. With changes or improvements in 

learning outcomes in accounting subjects, 

learning outcomes have been achieved as 

expected. 

Self-reliance, according to Medlin and 

Butler (2018, p. 68), refers to teaching itself 

and also states that independent means learning 

the best things themselves. Independence in 

learning is something that requires special at-

tention in learning. According to Boeree (2013, 

p. 260), independence is not dependency. 

Independence is also the impact of learning 

(Birnbaum & Schmidt, 2015, p. 7). 

The term independence of learning is 

related to several other terms: (1) self-regulated 

learning, (2) self-regulated thinking, (3) self-

directed learning, (4) self-efficacy, and (5) self-

esteem. The definition of the five terms above 

is not exactly the same but has several similari-

ties in characteristics (Prayekti, Budiman, & 

Budi, 2016, p. 144). Arista and Kuswanto 

(2018, p. 3) explains that independence of 

learning can be interpreted as a form of aware-

ness that arises from within themselves who 

want to receive information, manage it, and 

connect one part of information with another. 

Then, Mulyono (2017, p. 690) adds that “learn-

ing independence is a person’s perception or 

view of himself, which is formed through ex-

perience and interaction with the environment 

and is influenced by people who are considered 

important.“ Mukhlis, Japar, Maksum, and 

Adiansha (2018, p. 1033) state that learning 

independence is an attitude and behavior in a 

person to carry out independent learning activ-

ities based on his own motivations and is the 

result of his own experience and training with-

out depending on others to master certain mate-

rial, so that it can be used to solve the problem 

at hand. 

By increasing student learning indepen-

dence, the better the independence of learning 

will have an impact on the ability and learning 

outcomes, and vice versa. Prayekti et al. (2016, 

p. 146) also state that someone who has an 

independent attitude must be able to actualize 

optimally, not relying on others. Therefore, 

changes in someone is the result of his daily 

experience and independent practice to not 

depend on others. It is in line with Fatihah 

(2016, p. 200) who believes that learning inde-

pendence is a person’s ability to carry out 

learning activities with full confidence and 

responsibility for their actions. Then, accord-

ing to Aini and Taman (2012, p. 54), learning 

independence is a learning activity that is 

carried out by students of their own volition 

and have high self-confidence in completing 

their tasks. 

Independence of learning, according to 

Aliyyah, Puteri, and Kurniawati (2017, p. 126), 
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is an active learning activity that is built with 

the knowledge or competence that is owned, 

both in determining the time of the study, place 

of learning, learning, and evaluation of learn-

ing done by the students themselves. Then, 

Setyowati (2018, p. 25) adds that learning inde-

pendence can make students have initiative in 

learning, search for learning methods, carry out 

learning processes, practice effectiveness in 

learning, have independence in making deci-

sions, working on tasks, consequences after 

doing assignments, repeating lessons, recalling 

lessons, remembering lessons, record impor-

tant things, ask friends for help, and have the 

responsibility for doing tasks. 

In-depth, there are several characteris-

tics of learning independence that is proposed 

by Prayekti et al. (2016, p. 147), namely: (1) 

being able to think critically, creatively and 

innovatively; (2) being not easily affected by 

the opinions of others; (3) not running from or 

avoiding problems; (4) solving problems with 

deep thinking; (5) solving problems by him/ 

herself without asking someone for help; (6) 

not feeling inferior at anytime, even when he/ 

she has to be different from others; (7) trying 

to work with perseverance and discipline; (8) 

responsible for his own actions. 

Fatihah (2016, p. 200) insists that the 

characteristics of learning independence are 

indicated by the ability to solve problems faced 

with behavior. With changes in behavior, chil-

dren have an increase in thinking, learning to 

be independent without relying on help from 

others and not relying on learning only from 

the teacher, because the teacher is not the only 

source of knowledge, and can use shared re-

sources and media to learn. Learning indepen-

dence can be seen in students’ daily learning 

habits, such as how to plan and do learning 

(Syahputra, 2017, p. 383). 

The development of independence in 

students makes students able to do everything 

according to their abilities optimally and do not 

rely on others. Students who have high learning 

independence will try to complete all the exer-

cises or assignments given by the teacher with 

their own abilities. If students get into trouble, 

then they will ask questions or discuss the 

trouble with friends, teachers, or other parties 

who are more competent in overcoming these 

difficulties (Fatihah, 2016, p. 200). 

RESEARCH METHOD 

This research is an ex post facto study 

with a quantitative approach. This research was 

conducted at State Vocational Schools in 

Yogyakarta City, with a population of 156 

students. The variables used in this study are 

learning independence and student accounting 

learning outcomes. Two measuring instru-

ments, namely tests and non-tests, were used in 

data collection. The test instrument employs 

multiple-choice questions, while the non-test 

instruments are in the form of questionnaires 

and documentation. The number of instru-

ments for learning independence questionnaire 

is 19 statements. The form of the statement is 

closed statements using a Likert scale con-

sisting of five alternative answers. Meanwhile, 

the number of multiple-choice questions are 26 

questions. 

Before the instrument was used as a data 

retrieval tool, first, the data were tested for 

validity and reliability. The Quest application 

using the Rasch approach was used to test the 

validity of the test. Determination criteria are 

valid if INFIT MNSQ is in the range of 0.77 

<MNSQ <1.30. Thus, out of 26 questions that 

were tested, all of them are entirely declared 

valid, followed by reliability testing, which 

obtains values of 0.97 in high criteria. It can be 

seen in Figure 1. 

Next, the non-test instrument validity 

was tested using Confirmatory Factor Analysis 

(CFA) using the Lisrel 8.80 application. Of the 

19 questions tested, nine valid statements were 

obtained. It can be seen in the chart shown in 

Figure 2. 

From the reliability test statement, a 

value of 0.713 is obtained. This number is 

obtained from calculations in the application of 

SPSS Version 20.  

Data from the processed questionnaire 

was followed by an analysis of each variable to 

answer the research question. Previously, the 

analysis prerequisite test was conducted, con-

sisting of a normality test, linearity test, and 

multicollinearity test. Then, it was followed by 

a simple-regression hypothesis test. 
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Figure 1. The Validity Results of Test Instruments 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. The Validity Results of Non-Test Instruments

 

RESULTS AND DISCUSSION 

The data of 159 respondents in this study 

are generally described in Table 1. It can be 

seen that the 159 respondents were dominated 

by female students as many as 154 students or 

96.9% and male students as many as five stu-

dents or 3.1%. 

Table 1.  Gender 

Gender Number (%) 

Male 5 3.1 

Female 154 96.9 

Total 159 100 

Source: Data processed in 2019 

Table 2.  Age 

Age Number (%) 

16  68 42.8 

17  90 56.6 

18  1 0.6 

Total 159 100 

Source: Data processed in 2019 

 

Based on Table 2, it is known that re-

search respondents consisted of 17-year-old 

students as many as 90 students or 56.6%, 16-

year-old students as many as 68 students or 

42.8%, and 18-year-old students as many as 

one person or equal to 0.6%. Meanwhile, Table 
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3 shows that there are 93 respondents from 

Yogyakarta City or 58.5%, 30 students or 18.9% 

from Sleman Regency, and 36 students or 22.6 

% are from Bantul Regency. 

Table 3.  Residential Districts 

Sub-district Number (%) 

Yogyakarta City 93 58.5 

Sleman 30 18.9 

Bantul 36 22.6 

Total 159 100 

Source: Data processed in 2019 

Table 4.  Student Father's Latest Education 

Educational level Number (%) 

Not completed primary school - - 

Elementary school 29 18.2 

Junior high school 32 20.1 

Senior high school 83 52.2 

College 15 9.4 

Total 159 100 

Source: Data processed in 2019 

 

Table 4 shows that the last education 

level of the students' fathers was dominated by 

high school/equivalent graduates, namely 83 

people or 52.2%, followed by 32 junior high 

school graduates or 20.1%, 29 elementary 

school graduates or 18.2 %, while college grad-

uates are only 15 people or 9.4%. In Table 5, it 

was found that high school/equivalent gradu-

ates dominated the last education of students' 

mothers, namely 68 people or 42.8%, followed 

by 37 junior high school graduates or 23.3%,  

32 elementary school graduates or 20.1%, 

while college graduates are only 21 people or 

13.2%, and one person does not graduate at 

elementary school level, or 0.6%. 

Table 5.  Student Mother's Latest Education 

Educational level Number  (%) 

Not completed primary school 1 0.6 

Elementary school 32 20.1 

Junior high school 37 23.3 

Senior high school 68 42.8 

College 21 13.2 

Total 159 100 

Source: Data processed in 2019 

 

Data on learning independence variables 

were taken from a questionnaire consisting of 

nine statement items. Based on the results of 

the research data, the highest variable X score 

is 44, the lowest score is 25, the mean is 34.21, 

and the standard deviation obtained is 3.969. 

Thus, the categorization of learning indepen-

dence variables is presented in Table 6. 

Table 6.  Variable Categorization of 

Independence Learning 

Category Score Interval f (%) 

High X≥38.17 22 13.8 

Medium 38.17≤X<30.24 113 71.1 

Low X < 30.24 24 15.1 

Total 159 100 

Source: Data processed in 2019 

 

Based on Table 6, it can be seen that the 

result of assessment on the respondents in 

terms of the learning independence variables 

are in the moderate category for 113 students 

or equal to 71.1%, 22 students or equal to 

13.8% are in the high category, and 24 students 

are in a low category or equal to 15.1%. 

Prerequisite Test for Analysis 

The prerequisite test analysis is carried 

out before testing the hypothesis. If the test for 

each variable meets the analysis prerequisites, 

then the test can proceed. In this prerequisite, 

the test includes a normality test, linearity test, 

and multicollinearity test. The normality test is 

seen from the significance of the two-tailed test 

from the Kolmogorov-Smirnov test, at a signi-

ficance level of 0.05. 

Table 7.  Result of Normality Test 

One-Sample Kolmogrov-Smirnov Test 

  Unstand.

Residual 

N  159 

Normal Parametersa Mean  0.000 

 Std. 

Deviation 

9.562 

Most Extreme 

Differences 

Absolute 0.105 

 Positive 0.070 

 Negative -0.105 

Kolmogrov-

Smirnov Z 

 1.324 

Asymp. Sig. (2-

tailed) 

 0.60 

a. Test distribution is Normal 

b. Calculated from data 

Source: Data processed in 2019 

 

From Table 7, it can be seen that based 

on the One-Sample Kolmogrov-Smirnov Test 

table on Asym. Sig. (2-tailed), a number of 
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0.60 is obtained. It means that the value of 

Asym. Sig. (2-tailed) is greater than the signi-

ficant value of 0.05. Therefore, the data are 

declared normal, and it can proceed to further 

data processing. 

After the normality test, the next pre-

requisite test is the linearity test. Two variables 

are said to have a linear relationship if the 

linearity coefficient seen in the Linear Devia-

tion form is Sig (P)> 0.05. 

Based on Table 8, the Deviation from 

Linearity value is 0.459. This value is greater 

than the significant value of 0.05. Thus, the 

data is declared linear. 

The classic assumption of multicollin-

earity is the correlation between independent 

variables in the regression model. The rule for 

the Multicollinearity test is that the Tolerance 

value is <0.1, and the VIF value is> 10. 

Based on Table 9, the Tolerance value is 

1, and the VIF is 1. The Tolerance value is 

greater than 0.1, and the VIF value is smaller 

than 10. It means that the data passed the multi-

collinearity test. 

Hypothesis Testing 

Based on the results of a simple linear 

regression test in Table 10, it is found that the 

learning independence variable had a t-count 

value of 2.187 and a significance value smaller 

than 0.05 (0.030 <0.05). It indicates that learn-

ing independence had a positive and significant 

effect on students’ accounting learning out-

comes. 

Table 11 shows that the results of the 

Adjusted R Square test in this study obtained a 

number of 0.23. It means that the influence of 

learning independence on student learning out-

comes is 23%, while other variables influence 

the remaining 77%.

Table 8.  Result of Linearity Test of Learning Independence with Learning Outcomes 

ANOVA Table 

 F Sig. 

(Y)*(X3) Between Groups (Combined) 1.203 .264 

  Linearity  4.786 .030 

  Deviation from Liniarity 1.004 .459 

    Source: Data processed in 2019 

Table 9. Result of Multicolliniearity Test 

Coefficientsa 

 Tolerance VIF 

1 (Constant)   

 Learning Independence 1.000 1.000 

Source: Data processed in 2019 

Table 10.  Results of Simple Linear Regression Analysis 

Coefficientsa 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

B Std. Error Beta 

1 
(Constant) 79.792 6.623  12.048 .000 

Learning Independence (X) .421 .192 .172 2.187 .030 

a. Dependent Variable: Learning Outcomes (Y) 

Source: Data processed in 2019 

Table 11.  Determination Coefficient Test Results (R2) 

Model Summaryb 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 .172a .030 .023 9.593 

a. Predictors: (Constant), Learning Independence (X) 

b. Dependent Variable: Learning Outcomes (Y) 
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The results of this study are supported by 

Mulyono, Asmawi, and Nuriah (2018) who 

state that there is an interaction effect between 

learning and independent learning models on 

students' mathematics learning outcomes; after 

controlling students' initial abilities, the stu-

dents' mathematics learning outcomes using 

learning models with learning independence is 

higher than the result of students' learning 

using a facilitator model. It is seen from the 

analysis of the t-test, which is greater than t 

table, which is equal to 4.90> 2.39. Moreover, 

the average value obtained when students' 

learning independence is high is 73.18, when 

compared to student facilities which are only 

55.97. Therefore, it can be concluded that stu-

dents who have a high level of learning inde-

pendence will automatically have a good influ-

ence on their learning outcomes. 

A research conducted by Kharismawan, 

Haryani, and Nuswowati (2018) found that the 

level of students' learning independence in-

creases with learning Problem-Based Learn-

ing. The instrument used in this study was a 

questionnaire with a Likert scale. Then, the re-

sults of the analysis of the questionnaire found 

that students' learning independence increased. 

The characteristics used in this study are as 

follows: (1) students are able to think critically, 

creatively and innovatively; (2) students are 

not easily influenced by the opinions of others; 

(3) students do not run or avoid problems; (4) 

students solve problems with deep thinking; (5) 

when facing a problem, students solve it by 

themselves without asking for help from 

others; (6) students do not feel inferior when 

they must become different from others; (7) 

students strive to work diligently and disci-

pline; (8) students are responsible for their own 

actions. 

Further, Syahroni, Dewi, and Kasmui 

(2016) conducted a quasi-experimental study 

with a control group design that was not equi-

valent to learning independence characteris-

tics, including students could determine their 

approach to learning optimally and efficiently, 

are responsible for decisions that had been 

taken, and are able to work with other people 

to expand their knowledge. Based on the re-

sults of a sudden observation of student inde-

pendence, it shows that the average score of 

independent learning was 85.47 for an experi-

mental class, while the control class scored 

69.94. 

A research conducted by Saefullah, 

Siahaan, and Sari (2017) examines the relation-

ship between learning independence attitudes 

and student learning achievement. The results 

of the study show that there is a positive and 

significant correlation between attitudes of 

learning independence and learning achieve-

ment. There are six indicators used in this stu-

dy, namely the independence of others, having 

self-confidence, being disciplined, having a 

sense of responsibility, being based on their 

own initiative, and exercising self-control. 

Based on the results of the calculation of the 

correlation coefficient r = 0.64, where r table 

5% is found 0.355, so that the r count> r table 

(0.64> 0.355), there is a positive relationship 

between the attitudes of learning independence 

and learning achievement. The contribution of 

students' independence attitude is 40.96%. 

Then, Hasibuan, Saragih, and Amry (2018) 

find that students' learning independence in-

creases after learning to use learning tools 

based on realistic mathematical approaches 

that have been developed. It is concluded based 

on the students' response given in experiment 

II, which has a high category, that is equal to 

92.87%. 

Students' learning independence to be-

ing able to understand the material, and work-

ing on the questions given by the teacher are 

some of the characteristics of students' positive 

learning independence. In addition, students 

who have positive learning independence also 

have the responsibility to complete all tasks 

assigned to them. Therefore, positive learning 

independence is very important for every stu-

dent to have so that students' learning outcomes 

are said to be good. 

CONCLUSION 

Students' learning independence has a 

positive and significant effect on student ac-

counting learning outcomes. It means that the 

higher the students' learning independence, the 

higher the accounting learning outcomes of 

students. 
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Abstract 

This research is motivated by the implementation of conventional learning. Besides, student learning 

motivation is still low due to student activities that are less centered on making workpieces that are 

suitable for work in the industry. Learning outcomes show that only 55.88% of students reach 
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students' experience and learning outcomes. This study aims to analyze the results of industrial 

project-based learning (InPro-BL) milling machine competency learning outcomes in SMK Negeri 

1 Semarang. The method used in this study is Class Action Research (CAR) through four stages: (1) 

planning, (2) implementation of actions, (3) observation and evaluation, (4) reflection. The samples 

were 34 students of class XII of Mechanical Engineering. The data were collected using product 

assessment instruments to measure dimensional accuracy, timeliness, level of disability, level of 

smoothness, and work attitude. This study was descriptive quantitative, and qualitative. The results 

of the study show that InPro-BL is effective in improving the learning outcomes of milling machine 

competencies. In Cycle I,  there is an increase in learning outcomes, from 19 students who completed 

the KKM to 25 students or 73.52%. In Cycle II, there are 88.23% of students passed the KKM. These 

results can be improved by paying attention to the management of learning time through the block 

system, teacher's understanding of industrial-project-based learning, and industry guest teachers 

mentoring every learning process. 
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INTRODUCTION 

Vocational schools, as a subsystem of 

vocational education, are expected to be able to 

shape innovative, creative, competitive, and 

sustainable characters requiring sociocultural 

and structural support. Vocational education 

has its own peculiarities in choosing substan-

tive learning must always keep abreast of tech-

nology, community needs, individual needs, 

and job requirements (Yudiono, 2017). Global 

transformation towards a knowledge-based 

economy encourages increased demand for 

quality human development as a resource, in-

ternational, and national competition (Cheng, 

2005). Vocational education requires a concep-

tual framework that is proven in meeting ob-

jectives effectively, efficiently, and meaning-

fully. The pattern of the conceptual framework 

cultivates vocational values in vocational 

schools in each region that are different from 

each other because each region in Indonesia 

has unique sociocultural characteristics, differ-

ent regional potentials, different local advan-

tages, political and economic policies different.  

Vocational school is a part of Indonesia's 

national education, which plays a strategic role 

in producing a competent national workforce 

that is globally competitive and promotes sus-

tainable development. Vocational education 

must be pro-work, pro-activity, pro-growth, 

pro-distribution, and pro-prosperity. Vocation-

al education significantly influences sustain-

able development. Therefore, learning content 

must meet the labor requirements (Yudiono, 

Soesanto, & Haryono, 2018). 

The transformation in the planned world 

of education must, of course, meet the prin-

ciples of the principle of link and match, which 

is at the core of the successful implementation 

of vocational education. The application of this 

concept does not only massively trigger the 

transformation of educational facilities and 

infrastructure but also demands changes to the 

teacher as the main actor who carried out 

learning in school. The fact that happened in 

Indonesia as one of the developing countries is 

that it must face several obstacles to realize 

ideal vocational education based on the con-

cept of link and match such as lack of qualified 

teachers, difficult to meet high operational 

costs, lack of equipment for practice, lack of 

curriculum clarity and maintenance problems 

and repair equipment (Bukit, 2014). 

The success of learning in school will be 

realized from the success of students learning. 

Learning is a form of behavioral changes in a 

person expressed in new ways of behaving 

thanks to experience and practice (Hamalik, 

1983). Student learning success also depends 

on student motivation. There are two types of 

motivation, intrinsic and extrinsic, which are 

based on the different reasons or goals that 

underlie an action. Intrinsic motivation refers 

to doing something because it is inherently 

interesting or fun, whereas extrinsic motivation 

refers to doing something because it leads to 

results that are fun but external and can be 

separated. Self-determined motivation is found 

to be associated with more interest, effort, 

positive emotions, satisfaction, and commit-

ment by students (Ryan & Deci, 2000). 

SMK N 1 Semarang is one of the 

Vocational Schools in Semarang which has a 

Mechanical Engineering Skills Program. The 

standard of competence expected from gradu-

ates is to be able to do conventional machining 

work with a milling machine. In achieving 

these competency standards, students must be 

able to operate the milling machine in making 

products needed by the industry. The achieve-

ment of competency standards is done by using 

learning methods that are in accordance with 

the needs of the industry. One of the industrial 

partners owned by SMK N 1 Semarang is CV 

Surya Cipta Inti Pratama which produces spurs 

gears and bevel gears. Implementation of the 

existing industrial-based partnership manage-

ment model of Vocational High Schools (VHS) 

on Mechanical Engineering expertise has only 

62.5% ready to work graduates which belongs 

to low category (Sumbodo, Pardjono, Samsudi, 

& Rahadjo, 2018). 

The results of preliminary studies show 

that there are still many problems that arise in 

machining learning that have an impact on the 

development of student competencies as ex-

pected by industry partners. These problems 

relate to learning models that suit the needs of 

students and industry, the development of 

teacher competencies based on industry com-

petency, the time of student practice learning, 

and the feasibility of practicum support equip-

ment that is in accordance with the industry 

partners. In addition, the lack of a more com-

prehensive partnership between the school and 

the industry in aligning the curriculum, teacher 

apprenticeship, and sharing resources. 
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Competency development will be effi-

cient if the environment in which students are 

trained is a replica of the environment where 

they will later work (Prosser & Allen, 1959). 

The development of graduate competencies 

also emphasizes practical knowledge and di-

rect ability; some of them have the problem-

solving experience, so teachers in vocational 

high schools have problems teaching students 

problem-solving (Chiang & Lee, 2016). In 

order for vocational graduates to work under 

the industrial needs, then in the learning 

process, there is a need for learning as done by 

industry. The concept of production-based 

learning is a new paradigm, both academic and 

industrial learning. This learning aims to 

provide students with technical activities and 

practices directly under industrial conditions 

(Rentzos, Doukas, Mavrikios, Mourtzis, & 

Chryssolouris, 2014). A very effective produc-

tion-based learning model was developed in 

the learning of students in increasing creativity 

and innovation (Ganefri, 2013). 

Competence is described as the capacity 

to carry out specific activities that will always 

require several combinations of knowledge 

skill/disposition/values which when it is ana-

lyzed, it almost always seems like a combi-

nation of generic or key competence (Gonczi, 

2004). The theory of developing competencies 

emphasizes that students must not only acquire 

but also integrate knowledge, skills, and 

attitudes to achieve vocational competence 

(Kaslow et al., 2007). Based on the existing 

curriculum, the core competencies needed in 

the milling machine are shown in Table 1. 

Table 1.  Competencies Needed in Milling 

Machine. 

Subject Competency 

 

 

Milling 

Machine 

Techniques 

4.15 Designing bevel gear 

4.16  Determine the manufacture 

of bevel gear 

4.17 Designing the manufacture 

using a rotary table. 

4.18 Determine the making of 

circular groove using rotary table 

 

In order for VHS graduates to be em-

ployed, they must have those competencies 

needed by the industry. VHS graduates are 

potentials human resources who will work in 

the industrial world. VHS graduates are hu-

man-resource inputs for partner industries that 

must have mutually beneficial relationships 

with partner industries through increasing 

practical training activities such as the utili-

zation of every resource owned by VHS and 

industries to increase students’ competency to 

match the industry needs. Various activities are 

needed, including the use of shared equipment, 

expert exchanges and placement of students 

and teachers in the industry to make them 

experience the work culture in the partner in-

dustry (Raihan, 2014). 

However, student activities in partici-

pating in learning still tend to be less. The value 

of low students has a dependence on other 

students who are high achievers and have high 

grades in working on problems and projects. In 

addition, there is also a lack of positive col-

laboration between students in an effort to 

master the material taught by the teacher.  

The condition of learning also shows the 

low awareness of high achieving students to-

wards friends who need help in understanding 

the subject matter. Based on observations, the 

researchers saw that class XII students were 

not independent in participating in learning 

because there was no desire to ask teachers or 

friends when there was a subject matter that 

was not understood. Thus, the learning out-

comes of the milling machine techniques were 

also not satisfactory. 

For this reason, improving student learn-

ing outcomes requires the application of a 

learning model that is in accordance with the 

learning experience expected by students. The 

success or failure of education depends on the 

teaching and learning process determined in 

choosing and applying the appropriate learning 

model (Suswanto et al., 2017). The effort that 

can be done to improve student learning out-

comes is by industrial project-based learning. 

The benefits of collaborative project learning 

force students to work together to solve com-

plex problems and technological developments 

and encourage students to think critically 

(Mitchell, Petter, & Harris, 2017). 

One of the well-known learning models 

is project-based learning. Project-based learn-

ing is a learning approach that considers the 

project as part of the infrastructure — projects 

in the form of thought, imaging, and function. 

Based on thinking, imaging, and function, it is 

to train the creativity of individuals who are 

responsible for their own learning outcomes 

(Yalçin, Turgut, & Büyükkasap, 2009). The 
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factory learning process can be designed with 

a focus on relevant competencies to develop 

competencies (Müller-Frommeyer, Aymans, 

Bargmann, Kauffeld, & Herrmann, 2017).  

Project-based learning model is quite 

useful in designing effective learning so that 

there is enough potential to meet the demands 

of learning (Sastrika, Sadia, & Muderawan, 

2013). Project-Based Learning (PBL) is an 

innovative approach to learning that teachers 

many important strategies for success in the 

21st century (Bell, 2010). Project-based learn-

ing has the advantage of making learning stand 

out among other pedagogies, including in-

volving students, improving cooperative learn-

ing skills, improving academic performance, 

developing higher-order thinking skills, and 

building positive relationships between stu-

dents and teachers (See, Rashid, & Bakar, 

2015; Thomas, Mergendoller, & Michaleson, 

2000). Project-based learning as science-based 

learning has several fundamental features, 

which in the current learning process can go 

through several stages starting from the stage 

of asking, appreciating, analyzing, associating 

and concluding (Short, Lundsgaard, & Krajcik, 

2008).  

Project-based learning generally has the 

steps of Planning (planning), Creating (im-

plementation), and Processing. Project-based 

learning can help students in group learning, 

develop skills and  the projects that are done 

are capable of providing a personal experience 

to students and can emphasize student-centered 

learning activities (Wena, 2008). Based on the 

statements above, the researchers conclude that 

industrial project-based learning is learning 

planned by teachers and industry, implemented 

into study groups so that they have almost the 

same environment as in the industry so that 

students can improve their skills. 

However, the learning process is still 

conventional. It causes student learning moti-

vation is still low. The data showed that in the 

pre-cycle, only 55.88% or 19 students passed 

the Minimum Completeness Criteria (Kriteria 

Ketuntasan Minimal or KKM). For this reason, 

it is necessary to improve student learning out-

comes. Based on the previous description, the 

researchers were motivated to conduct research 

to improve the results of motivation and learn-

ing outcomes of students in industrial project-

based class XII in Milling Machine Engineer-

ing Subjects at SMK N 1 Semarang. 

RESEARCH METHOD 

This research was conducted at SMK N 

1 Semarang (Semarang 1 Vocational School). 

The subjects of this study were 34 students of 

class XII of Mechanical Engineering. The 

classroom action research (CAR) method was 

chosen to improve the learning system, con-

sisting of two cycles. The study was conduct-

ed from July to October 2018. This study was 

planned for two cycles, and reflection and eva-

luation were carried out in each cycle. The im-

plementation of each cycle is shown in Table 

2. In carrying out the class actions research, 

each cycle includes stages which consist of: (1) 

planning, (2) implementation of actions, (3) 

observations, and (4) reflection.  

In the planning stage, an industrial 

project-based learning strategy is formulated, 

namely compiling a Learning Implementation 

Plan. The implementation stage is to apply 

Industrial Project Based Learning (InPro-BL) 

in the classroom. This part is the most impor-

Table 2. Industrial Project Based Learning Implementation 

No 
Cycle I Cycle II 

Action Outcome Action Outcome 

1 The teacher submits the 

purpose of learning and 

what motivates learning 

 

- 

Plan corrective actions based 

on problems and learning 

outcomes in the cycle 

Cycle II learning 

planning 

2 Students are divided into 

6 groups of 5-6 students 

Study groups Application of industrial 

projects 

- 

3 Application of industrial 

projects 

product Evaluation of cycle II 

learning outcomes 

Student learning  

outcomes of cycle II 

4 Evaluation of cycle I 

learning outcomes 

Student learning  

outcomes cycle 1 

Overall reflection on 

learning 

Improving student 

learning outcomes 

5 Cycle I reflection    
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tant stage because it is an improvement activity 

in the learning process. In observation stage, 

the research team observes student activities 

during the learning process, both about atti-

tudes and behavior during learning. Reflection 

stage is an activity of analyzing and synthe-

sizing from the results of observations during 

the learning process takes place, and at this 

stage, an evaluation is also carried out to deter-

mine the progress of student learning outcomes 

both individually and in groups. Then, the 

learning outcomes obtained by students will be 

compared with the learning completeness crite-

ria which have been made. 

The instrument used in this study is a 

sheet of assessment of the practical ability to 

make bevel gear. Data collection techniques 

used were observation, practice tests, and inter-

view tests. The data analysis technique used 

was descriptive quantitative and qualitative. 

The indicator of success in CAR is being 

able to reach criteria of good, or minimum if 

85% of students achieve the KKM in the learn-

ing process. The criteria for the effectiveness 

of project-based learning are shown in Table 3. 

Table 3. Category of Industrial Project-Based 

Learning Effectiveness 

Category Score 

Very effective 75 – 100 

Effective 50 – 74 

Less Effective  25 – 49 

Not Effective 0  – 24 

RESULTS AND DISCUSSION 

In Cycle I, the actions carried out at the 

planning stage are: (a) Planning the time of 

learning implementation, held on August 6 - 

October 1, 2018; (b) Preparing the location for 

the practice of Milling Machine Engineering, 

namely in the machining workshop of SMK N 

1 Semarang; (c) Preparing material, media, and 

tools used for learning. The material taught is 

the basic competency in determining work re-

quirements and focusing by using all machine 

tools on the competency standard to do work 

with a milling machine; (d) Preparing a set of 

learning implementation plans for the Milling 

Machine Engineering subject. 

At this stage, some activities are carried 

out as planned. The implementation phase in 

the industrial project-based learning includes: 

(1) Preliminary stage, including (a) The teacher 

opens the lesson with opening activities; (b) 

The teacher conveys the learning objectives to 

be implemented; (c) The teacher conveys the 

outline of the subject matter to students. (2) 

Learning stage, including (a) Students arrange 

the work steps with the theme of the project to 

be carried out. The preparation of work steps 

focuses on the preparation of tools and mate-

rials to be used; (b) Students discuss with the 

teacher about the work steps prepared for the 

project work; (c) Students follow an evalua-

tion. In this stage, students carry out project 

activities in accordance with the design made, 

results and assessment for reports, product 

assessment, and assessment. (3) Closing stage, 

in which the teacher invites students to con-

clude the learning outcomes together. 

The implementation of Cycle I in learn-

ing using InPro-BL models on milling machine 

competencies shows that the increase of per-

centage in Minimum Completion Criteria at 

55.88% increases 31.57% after Cycle I with a 

KKM of 73.52%. The milling machining com-

petency learning outcomes of Pre-cycle and 

Cycle I are shown in Table 4. 

Table 4. Student Learning Outcomes of Pre-

Cycle and Cycle I 

No Learning Score Pre-Cycle Cycle I 

1 Highest Score 85 92 

2 Lowest Score 45 47 

3 Average score 73.32 81.23 

4 Learning 

Completion  (%) 
55.88 73.52 

 

There is an increase in pre-cycle student 

learning outcomes, and after Cycle I. Com-

parison of the average value of student learning 

outcomes before and after the first cycle can be 

seen in Figure 1. 

 

 

Figure 1. Student Learning Outcomes in Pre-

Cycle and Cycle I 
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There is an increase in student learning 

outcomes after Cycle I. Students' average score 

increases from 73.32 to 81.23. The percentage 

of classical learning completeness increases 

from 55.88% to 73.52%. The number of stu-

dents who experience an increase in grades is 

as many as 25 students. Learning outcomes 

have increased but have not achieved the class 

success of 85%. Furthermore, the grouping of 

completeness values is based on the Reference 

Value Approach. The grouping of achievement 

of competencies can be seen in Table 5. 

Table 5. Comparison of Students Achievement 

Outcomes in the Pre-Cycle and After 

Cycle I 

No 
Learning 

Score 

Pre-Cycle 1 

(%) 

Cycle I 

(%) 

1 Very Good 00.00 29.41 

2 Good 47.05 44.14 

3 Less Good 29.41 14.70 

4 Not Good 20.58 11.76 

 

Table 5 shows that 47.05% of students 

have competencies classified as good from the 

total students, the rest 29.41% are less good, 

and 20.58% is very poor. After Cycle I, there 

was an increase in student learning outcomes, 

namely students with very good competencies 

to be 29.41%, 44.14% is good, 14.70% is suffi-

cient, and 11.76% is very less good compe-

tence, and reduce the less or very less. 

The actions taken at the observation 

stage are recording the students’ behavior and 

response to the learning carried out. Research-

ers observe the course of learning, along with 

peer teachers and industry observers. Field 

notes are used to record the subjects’ behavior 

patterns in one cycle, from meeting 1 to meet-

ing 2. The observers’ task is to observe the 

course of the teaching and learning process as 

a whole. The observation sheet is used to re-

cord the behavior of each student in the group.  

From the observations of the students, 

the following findings are obtained: (a) There 

are still many students who are quiet and less 

active and lacking in communication, although 

there are also students who are very active in 

communicating and asking about jobs to be 

done; (b) Still lacking in confidence in the 

work; (c) Steps to work and use of tools in 

some students is still inappropriate; (d) imple-

mentations of occupational health and safety is 

not good. 

These results indicate that in the imple-

mentation of Cycle I, the majority of students 

have learning behaviors that are classified as 

less active and lacking in confidence. Students 

are still very dependent on the teacher in carry-

ing out the work. Therefore, it is necessary to 

carry out the next cycle in order to determine 

the increase in student responses to learning 

activities. After observing the actions of learn-

ing in the classroom, a reflection on all activ-

ities that have been carried out in Cycle I was 

obtained. 

Based on the results of reflection in the 

first cycle, the planning prepared for the second 

cycle was carried out by taking into account the 

following matters: (a) Teachers and industry 

guest must always encourage students to be 

active in carrying out the work; (b) The teacher 

also emphasizes that students are more coura-

geous in carrying out work or expressing opin-

ions and asking questions about the work steps, 

and the teacher must not laugh or be angry in 

giving the feedback, even the teacher must be 

proud of the students' courage; (c) To improve 

collaboration between students, on the next 

meeting, students are given time and opportu-

nities to communicate with each other in a 

longer time; (d) The teacher reminds students 

that in carrying out work, students may use 

modules, handbooks, and other learning re-

sources related to the learning material pro-

vided from the industry. 

The learning implementation in Cycle II 

is to correct the shortcomings or problems that 

are faced in Cycle I. In Cycle II, meeting learn-

ing activities are still carried out with an in-

dustry project-based learning model. The steps 

taken at this meeting are still the same as the 

steps taken in Cycle I. However, this meeting 

was conducted with different material. The 

teacher reminds students to make the best use 

of time because the material being studied is 

quite a lot, and students may discuss with their 

friends. 

The implementation of Cycle II in 

learning using industrial project-based learning 

(InPro-BL) models on milling machining com-

petencies shows an increase in the percentage 

of KKM in the first cycle of 73.52% expe-

riencing an increase of 20.01% after the second 

cycle, with a minimum completeness criteria of 

88.23 %. The learning outcomes for Cycle I 

and Cycle II of machining competence are 

shown in Table 6. 
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Table 6. Student Learning Outcomes in Cycle 

I and Cycle II 

No Learning Score Cycle I Cycle II 

1 Highest Score 92 95 

2 Lowest Score 47 70 

3 Average 81.23 86.32 

4 Learning 

Completion (%) 
73.52 88.23 

 

There is an increase in student learning 

outcomes in Cycle I and Cycle II. Comparison 

of the average value of student learning out-

comes before and after the first cycle can be 

seen in Figure 2. 

 

 

Figure 2. Student Learning Outcomes in 

Cycle I and Cycle II 

The improvement of student learning 

outcomes after Cycle I is as follows. Students’ 

average value increases from 81.23 to 86.32. 

The percentage of classical learning complete-

ness increases from 73.52% to 88.23%. In the 

second cycle, the number of students with a 

return value increases by as many as 30 stu-

dents. From these results, it can be seen that 

learning outcomes have increased and have 

succeeded in achieving the class success of 

85%. Furthermore, the disclosure of the results 

of the second cycle is based on Benchmark 

Reference Value. The grouping of competency 

achievements can be seen in Table 7. 

Table 7.  Comparison of Student Competency 

Achievements Cycle I and Cycle II  

No Learning Outcome Cycle I Cycle II 

1 Very good 29.41 35.29 

2 Good 44.14 50.00 

3 Bad 14.70 11.76 

4 Very Bad 11.76 00.00 

 

In the first cycle, student learning out-

comes have not met the established indicators, 

so it needs to be continued with the second 

cycle so that the predetermined indicators can 

be fulfilled. In the second cycle, there are no 

significant obstacles. Improvement of learning 

outcomes in Cycle II is caused by students who 

are familiar with the learning model applied by 

the teacher. The courage of students is growing 

so that their activeness also increases. It is in-

dicated by the number of students who take 

advantage of the opportunity to answer ques-

tions, as well as express their opinions regard-

ing the execution of material given by the 

teacher in the second cycle. Industrial project-

based learning makes students trained to carry 

out work independently and respect the work-

ings of others and become more active in the 

learning process. The description above shows 

that the use of a project-based learning model 

on learning milling machines of class XII 

students of SMK N 1 Semarang can improve 

student learning outcomes at least 85% of 

students obtain a value = 75. 

Based on the data of the test results on 

the cycle above, completeness has not been 

achieved. Learning completeness obtained in 

the second cycle was 88.23% with an average 

value of 86.32. The lowest value is 70, and the 

highest value is 95. It shows a change in a 

better direction and has been as expected be-

cause the results are expected to have achieved 

the expected classical completeness, namely = 

85%. Based on the results of the research from 

pre cyclical to cycle II, there was an increase in 

learning in class XII students on Milling Ma-

chine subjects, the percentage of graduation 

before using InPro-BL is 55.88% and after 

learning the InPro-PBL method increases to 

88.23%. With an increase of 57.89%, it shows 

that an effective industrial project-based learn-

ing model is able to develop student competen-

cies that have an impact on improving student 

learning experiences and outcomes.  

In Cycle II, the steps were taken as steps 

taken in Cycle I. The actions taken at the stage 

of observation are recording the behavior and 

response of students to the learning carried out. 

The researchers observed the learning process 

and the teacher and observer colleagues. 

From the observations of students in 

Cycle II, the following findings are obtained: 

(a) Students have dared to answer teacher and 

industry guest questions, express opinions, and 

be more active in communicating with friends 

and teachers; (b) The classroom atmosphere is 

very controlled when learning activity takes 
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place; (c) The work steps for all students are 

good; (d) Students have dared to answer the 

teacher's questions or their friends' questions. 

In addition, students have also shown courage 

in carrying out the work; (e) The use of tools 

by all students is good; (f) Occupational Safety 

and Health is well implemented. 

Comparison of student learning out-

comes in the Pre-Cycle, Cycle I, and Cycle II 

on students who achieved KKM is shown in 

Figure 3. Based on Figure 3, there is an in-

crease before industrial project-based learning 

and after using industrial project-based learn-

ing. 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Comparison of Student Learning 

Outcomes in the Pre-Cycle, Cycle 

I, and Cycle II 

Student experience and learning out-

comes can be improved by paying attention to 

the management of learning time through the 

block system, teacher understanding in the 

industrial-based project learning, and mentor-

ing industry guest teachers every learning 

process. Effective supervision of teachers in 

project learning influences student competence 

(Sadrina, Mustapha, & Ichsan, 2018). Teachers 

also need to develop an understanding of in-

dustrial project-based learning to build confi-

dence in developing student competencies. 

CONCLUSION 

The research results show that industrial 

project-based learning is effective in increasing 

the experience and results of the students 

learning outcomes of milling machines tech-

niques at SMKN 1 Semarang. In Cycle I, there 

is an increase in learning outcomes, from 19 

students who completed the KKM to 25 stu-

dents or 73.52%. In Cycle 2, there are 88.23% 

of students passed the KKM. Student experi-

ence and learning outcomes can be improved 

by paying attention to the management of 

learning time through the block system and 

industry guest teachers mentoring every learn-

ing process. 
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INTRODUCTION 

The existence of vocational high school 

(VHS) or Sekolah Menengah Kejuruan (SMK) 

graduates as the highest contributor to the open 

unemployment rate among graduates of other 

educational institutions based on data from the 

National Statistics Agency raises a big question 

mark about the role of VHS in preparing gradu-

ates who are ready to work in business and in-

dustry. It is known that the open unemploy-

ment contribution of graduates from VHS, 

based on the data in February 2015 and August 

2015, was 9.05% and 12.65%. The data on the 

unemployment contribution of VHS graduates 

in February 2016 and August 2016 were 9.84% 

and 11.11%, from the national open unemploy-

ment rate (The Central Bureau of Statistics, 

2016a). Besides, within the scope of the Prov-

ince of Bali, the contribution of VHS graduates 

for the open unemployment rate in February 

2015 and August 2015 was 0.24% and 3.62%. 

The data on the open unemployment contri-

bution of VHS graduates in February 2016 and 

August 2016 were 3.01% and 3.96% (The 

Central Bureau of Statistics, 2016b). 

To overcome this problem, it is not wise 

to charge the VHS parties working alone. How-

ever, collective awareness is needed to help 

provide analysis, suggestions, and alternative 

solutions for solving the problem of open un-

employment graduates of these VHS. All par-

ties should try to look at these labor issues 

comprehensively and analyze their determi-

nant factors holistically. Furthermore, collec-

tive awareness contributes to concrete thoughts 

and actions to unravel the labor problems. 

Some factors that are thought to be the 

causes include: (1) the gap in the number of 

vocational school job seekers with the number 

of available jobs; (2) the existence of skills 

mismatch or incompatibility between compe-

tency profiles taught in VHS with demands on 

work competencies (industrial skills and entre-

preneurship); (3) the entrepreneurial character 

has not been formed and inadequate creative 

economic insight among the VHS graduates; 

(4) the culture of sustainable development has 

not been established in all elements of the im-

plementation of vocational education; and (5) 

systemic synergies have not been formed 

among the elements of VHS stakeholders. For 

this reason, a comprehensive study is needed to 

reveal the praxis of the character development 

of creative economic entrepreneurship, a cul-

ture of sustainable development, and synergy 

in VHS stakeholder partnerships. Furthermore, 

the findings will result in the crystallization of 

patterns, shared culture and values, which be-

come the basic concepts, formulation of ethic 

rules or indicators, and technical implementa-

tion of concepts and rules that are evident in the 

implementation of vocational education. 

RESEARCH METHOD 

This research is qualitative ethnographic 

research. Ethnographic research is essentially 

trying to uncover facts based on the perspective 

of informants or insider's perspective of reality 

(Fraenkel, Wallen, & Hyun, 2012; Given, 

2008). This ethnographic research aims to ex-

plore the meaningfulness or philosophy behind 

social facts or symptoms of creative economic 

entrepreneurial character development, encul-

turation of sustainable development, and stake-

holder partnerships that occur in the vocational 

environment through various data selection 

methods and carried out in a participatory man-

ner. In other words, researchers blended and 

dissolved in the social experience of the com-

munity or became an integrated part of the 

community. The subject of this ethnographic 

research includes all members of the stake-

holder community of SMKN 3 Tabanan and 

SMKN 2 Sukawati. The selection of infor-

mants was not based on proportional samples 

but based on their capabilities in providing 

information that supports the building of re-

search theory. This ethnographic research was 

carried out for approximately eight months, 

from November 2016 to June 2017. 

The main instrument in ethnographic 

research is the researchers themselves concern-

ing the guidelines of the research data genera-

tion manual. Data generation was done induc-

tively by referring to research questions. The 

method of generating data used includes (1) in-

depth interviews; (2) participatory observation; 

(3) documentation; and (4) internet site tracing. 

Furthermore, the interpretation of findings data 

was made deductively, to produce crystalliza-

tion of patterns, shared culture, and values in 

the context of vocational education. The crys-

tallization of the pattern was carried out by 

applying the rules of cluster K mindset, namely 

the Idealization of Integration mindset. The 

characteristics of the K cluster mindset include 
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rules of mindset: (1) correspondence; (2) rele-

vance; (3) convergence; (4) gestalt; (5) integra-

tion; (6) triangulation; (7) synchronization; (8) 

congruence; (9) concurrency; (10) harmoniza-

tion; (11) conformity; (12) coherence; and (13) 

morphogenetic, among data elements of re-

search findings (Muhadjir, 2011). 

RESULTS AND DISCUSSION 

The Concept and Implementation of VHS 

The finding data show that the basic ref-

erence to the concept of implementing voca-

tional education is the creation of graduates 

who have the adaptive capacity in a career in 

the world of work and the world of entrepre-

neurship which is very dynamic and also pro-

vides an opportunity to continue to a higher 

level of education. The data finding is reflected 

from participatory observation in classroom 

learning activities, labs or workshops, partner 

industries, school libraries, and studies of VHS 

curriculum documents (the curriculum books, 

competency structures, syllabus and also learn-

ing implementation plans or lesson plans).  

The finding data were then followed up 

by in-depth interviews with several key infor-

mants related to the meaning of the observed 

symptoms of participatory observation data 

and document studies to obtain the perspec-

tives of the actors of these educational activ-

ities. The aim is to explore the concept of im-

plementation, describe the actualization of the 

concept to the level of implementation, and 

how they assess the level of compatibility or 

harmony between the concepts and implemen-

tation. 

The findings of the three methods are 

then crystallized by applying the idealization 

mindset of integration. The crystallization re-

sults in the main hierarchical structure in the 

vocational curriculum, in which the research 

consists of four skills groups, including (a) 

fundamental skills; (b) generic-work skills; (c) 

industry-specific skills; and (d) employer-spe-

cific skills. Fundamental skills and generic-

work skills groups are given in order to equip 

graduates with adaptation skills (soft skills). 

The description of fundamental skills includes: 

first, basic skills such as the ability to listen, 

read, write, speak; second, high order thinking 

skills such as creative thinking, critical think-

ing, critical decision making, and problem 

solving; and third, personal qualities such as 

responsibility, integrity, self-confidence, mo-

rality. The next skill group is generic-work 

skills, including the ability to use resources 

utilization, information processing, technology 

mastery, system understanding, communica-

tion, and collaboration skills (team working). 

Meanwhile, industry-specific skills and em-

ployer-specific skills are given in order to 

equip students to be able to work in certain 

industrial clusters, as well as skills in working 

on the specific tasks of the certain industrial 

sub-section (hard skills). 

Furthermore, in the implementation of 

vocational education in VHS, the pattern of 

learning orientation movement was in spiral 

sequential (mosquito repellent), moving from 

an expert-centered learning paradigm held in 

classrooms or school labs. Then it extends to 

the work-oriented learning skills paradigm, 

namely work-based learning in schools and 

workplace learning in business and industry, 

which is facilitated by project-based or work-

based scaffolding. Scaffolding means that the 

level of guidance in the project work is reduced 

or released step by step gradually. Moreover, 

the latter extends to the life-based learning 

paradigm, through extracurricular activities, 

social inquiry, interactive discussions, activ-

ities in the production and service units. Based 

on the results of participatory observation, the 

learning process occurs independently (self-

directed) or on-demand based on the student's 

needs and continuous inquiry. The orientation 

is so that graduates can always adapt to the 

dynamics of technological developments in the 

world of work. Further, graduates will be able 

to survive in solving their own life problems. 

The concept and implementation of vocational 

education, where the research takes place, turns 

out to follow the pattern as seen in Figure 1. 

Concept and Implementation of Creative 

Economy Entrepreneurial Character Devel-

opment in Vocational Schools 

 

Based on the results of interviews with 

several key informants, it was obtained an 

indication that creativity and entrepreneurship 

are the basic capital of developing creative 

economic entrepreneurial character. In fact, 

some informants saw creativity and entrepre-

neurship  from  the  local  wisdom  of  Balinese 
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 Structure of the Curriculum Hierarchy and Sequence of Movement of the Vocational 

Life-Based Learning Paradigm. 

Source: adapted from Sudira (2016)

 

 Rule of Correspondence Metaphor Structure of Egg Theory with Three Entities of Taksu 

in Creative Work or Creative Activity 

Hinduism, namely the concept of "tri 

frame of taksu cosmology". They see that a job 

is said to be metaksu when it is built with a 

three-skeletal structure, namely: tatwa or 

tough, susila or ethic, and upachara or tangible 

ritual. In var-ious participatory observation 

activities com-bined with in-depth interview 

activities, it was concluded that every creative 

work/product or creative activity carried out 

generally always involved the three entities of 

the taksu cos-mology framework. From tatwa 

elements or thought studies, the subject of 

research always starts from the concept of 

creating creative products or creative activities. 

In essence, there are always logical reasons 

why a work is done or creative activity is done 

with consideration and specific ways (Why 

aspects). The next in-dication, the subject of 

research always for-mulates certain rules 

related to how a work should be done or 

activity should be carried out (aspects of the 

How). Furthermore, the subject of research 

determines what must be displayed in creative 

products or their creative activities in order to 

meet the initial rules and concepts that have 

been formulated (What aspect). The 

crystallization of the three entities or the three 

basic frameworks of creativity and entrepre-

neurship resulted in a metaphor for the struc-

ture of an egg (egg theory). When the corre-

spondence rule is applied to the main structure 

of an egg which also consists of three layers, as 

presented in Figure 2, then: (a) egg yolk as the 

core layer, can be corresponded to the position 

of the tatwa (philosophical aspects); (b) white 

part as the second layer, can be corresponded 

to the position of susila (ethical aspects); and 

(c) eggshell as the skin or outer layer, the 

position is commensurate with upachara or 

tangible aspects. 

The three concepts of the taksu cosmolo-

gical framework turned out to be coherent with 

Sinek's Golden Circle theory (Sinek, 2009). 

The Golden Circle theory divides the main 

structure of creative economic entrepreneurial 

works or activities, including (a) Why (aspects 

of apprehension); (b) How (aspects of ethical 

rules or procedures); and (c) What (physical 

aspect or final appearance). These three en-

tities, when they are able to be harmonized by 

their makers properly, are believed to be able 

to produce creative works that are very expres-

sionist, have strong appeal, and are of high 

value (Wiryomartono, 2014, p. 72). 

White 

Layer 
Yellow Core 

Core layer corresponded to the position of “Tatwa or phylosophical aspects” 

Second layer corresponded to the position of  “Susila or Ethical aspects” 

Outer layer corresponded to the position of  “Upachara or Tangible aspects” 
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Likewise, the concept of entrepreneurial 

character, based on the results of the source and 

research data triangulation, it was indicated 

that entrepreneurial character converged on the 

three main group attributes, namely: (a) mind-

sets; (b) heart-sets; and (c) action sets. Some 

informants also pursued the formulation of en-

trepreneurial character development strategies 

from the perspective of the local wisdom of 

Balinese, namely the concept of Catur Guru 

(four guiding roles or themes). The concept in-

cludes: (a) rupaka teacher (family role contri-

bution); (b) pengajian teacher (the school par-

ties role contribution); (c) wisesa teacher (com-

munity role contribution); and (d) swadhyaya 

teacher (spiritual value as the justification con-

trol over the role of the other three elements). 

Based on informants' views, the three elements 

(family, school, and community) coordinate, 

unite commitment and share roles in forging 

the character of students. Starting from home, 

school, and when in their community life, by 

placing spiritual values as a justification for the 

role of these three elements. 

Based on the triangulation of data ob-

tained from the study of learning program 

documents, participatory observation of class-

room learning activities; in the industrial 

world, followed up by in-depth interviews with 

key informants, conceding to some of the 

essences of values and perspectives on creative 

economic entrepreneurial character develop-

ment that needs to be instilled in students. 

From the results of crystallized data triangu-

lation, seven perspectives on the character 

development of creative economic entrepre-

neurs that are integrally idealized are pursued, 

namely the SEMESTA Sapta Pratyaksa (Table 

1 and Figure 3). 

Triangulation of research data from the 

results of participatory observation and in-

depth interviews also confirmed the implemen-

tation framework of creative economic entre-

preneurial character development through 

three stages: (1) input; (2) process; and (3) 

output. The description of the three stages can 

be understood through the flow chart presented 

in Figure 4. 

 

Table 1. Seven Creative Economy Entrepreneurial Character Development Perspectives (SEMESTA 

Sapta Pratyaksa) 

Seven 

Perspectives 
Perspective Descriptions 

Scientific 

 (S) 

The planning, implementation and evaluation perspectives on character development 

programs that prioritize ways of thinking and acting according to scientific logic 

procedures (scientific procedure). 

Engineering  

(E) 

The planning, implementation and evaluation perspective of character development 

programs that involve aspects of engineering or engineering design, for example: 

construction, ergonomics, composition, and structure). 

Mathematical 

(M) 

The planning, implementation and evaluation perspective of character development 

programs involving elements and numerical calculation procedures. 

Economical  

(E) 

The planning, implementation and evaluation perspective of character development 

programs involving essential elements of economics (business-model) such as: 

accounting, logistics management, production, marketing, and resource management 

(financial, human resources, tools and equipment resources) 

Sosiocultural 

(S) 

The planning, implementation and evaluation perspectives of character development 

programs that involve consideration of social and cultural factors that develop in a 

particular community, such as: the values of philosophy and norms of local wisdom, 

community behavior preferences, social structure, community interaction patterns and 

so on. 

Technological 

(T) 

The planning, implementation and evaluation perspective of character development 

programs that involve consideration of the utilization of devices, tools/equiments or 

media used in everyday life. 

Artistical  

(A) 

The planning, implementation and evaluation perspective of character development 

programs that involve consideration of aspects of beauty, texture, composition, aesthetic 

values in creating a work. 
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 Seven Learning Perspectives in Developing Creative Economy Entrepreneurial Character 

(SEMESTA Sapta Pratyaksa) 

 

 Stages of Creative Economy Entrepreneurial Character Development 

The praxis of creative economic entre-

preneurial character development generated 

from the crystallization of understanding and 

experience of the informants turned out to be 

coherent with macro strategies implied in 

"Creative Economy Green Paper for the Nordic 

Region" compiled by Fleming (2007, pp. 11–

12) in the form of six key scenarios (key 

themes). The six scenarios can be adapted in 

the form of (1) growth of entrepreneurial char-

acter and creative spirit in the frame of aca-

demic activities (intracurricular); (2) develop-

ing creative activities (extracurricular); (3) the 

formation of creative communities in schools; 

(4) building critical interactions between cre-

ative economic actors and the school parties 

(school management, teachers and students); 

(5) facilitating the acquisition of costs or capi-

tal in pioneering creative businesses (school 

budgets, government assistance or third party 

funds/sponsors); and (6) providing supporting 

infrastructure as a means/place for expressing 

creative ideas and products for teachers, stu-

dents and all school members. 

Concept and Implementation of Culture of 

Sustainable Development in Vocational 

Schools 

Crystallization of research findings data 

obtained by the informants' views converged 

on defining school culture as a standard set of 

beliefs or assumptions, values and norms and 

physical activities which became guidelines for 

thinking and acting of the School community 

member in order to foster a shared commitment 

Learning 
Perspectives 

INPUT PROCCESS OUTPUT 

Entrepreneurship 

Creative Capital 

Creative Activity Development 

Creative Business Mentoring 

Bussiness Capital Access 

Supporting Infrastructure 

People with Creative 

Economy Entrepreneurial 

Character 

Creative Economy 

Entrepreneurial Products  
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to realizing the institution's vision and mission. 

In the context of the culture of sustainable de-

velopment, several research informants alluded 

to metaphors stemming from the local wisdom 

of Balinese Hinduism, namely the symbolic 

meaning of Dewi Saraswati as the goddess of 

science and art very relevant to the spirit of 

sustainable development, as shown in Figure 5. 

The symbolic meanings referred to by 

the informants include: (1) the never-ending 

process of learning in the symbolic meaning of 

genitri or chain; (2) learn to be wise in the 

symbolic meaning of white swans; (3) learning 

by reading various literature in the symbolic 

meaning of petals or lontar; (4) learning by lis-

tening in the symbolic meaning of a wina/ 

guitar as musical instrument; (5) learning by 

practicing (hands-on experiences) in symbolic 

meaning with four arms; (6) learning with ap-

preciation that science is sacred, giving lever-

age effect to authority and attractive effect for 

those who possess it in the symbolic meaning 

of white lotus, beautiful peacocks and god-

desses. These symbolic meanings are in line 

with the theory of accelerated learning (Meier, 

2000): (1) somatic namely learning by prac-

ticing; (2) auditory which is learning through 

the sense of hearing; (3) visual, which is learn-

ing through the sense of sight, and (4) intellec-

tual, namely learning through intellectual proc-

esses (SAVI). 

Related to the strategy of civilizing sus-

tainable development, based on the explanation 

of the informants in several in-depth interview 

sessions, it can be mapped three forms of inter-

vention strategies that are sorted based on main 

priority ethical considerations: (1) intervention 

strategies through sociocultural approaches, 

which prioritize the generation of individual 

inner motivation through social-engineering 

techniques, rewarding or appreciation; (2) in-

tervention strategies through figure modelling 

approaches using the adherence of figures from 

external or internal schools, who put forward 

examples of the success of certain figures to tap 

the motivation of others to follow in the foot-

steps of their achievements; and (3) interven-

tion strategies through the functionalization of 

the school's organizational structure, which is 

the last choice when previous strategies are 

considered unsuccessful. It is because the third 

strategy is more intimidating, which is motiva-

tion arises because of an individual's external 

drive, and its effects tend to be temporary (not 

permanent). The three intervention strategies 

for continuous development culture when ide-

alized integratively produce the pattern shown 

in Figure 6. 

The findings of ethnographic research 

turned out to have coherence with one of the 

grounded research findings of Raharjo (2013). 

One of the results of research recommended 

three types of intervention strategies, namely: 

(1) structural intervention; (2) figure interven-

tion; and (3) cultural intervention. However, 

his research does not confirm which strategy 

prioritizes ethical use. 
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 Strategic Intervention of Sustainable Development Culture in Vocational Schools

Concept and Implementation of Partner-

ship in Education Stakeholders in Vocation-

al Schools 

Based on the perceptions of the research 

informants, if it is drawn to its essence, it 

defines Vocational education stakeholders as 

individuals, groups or institutions that partici-

pate critically in the progress of the long-term 

development of educational activity in Voca-

tional Schools, to produce a various consensus 

decided by all elements democratically. From 

these definitions, two main substances can be 

drawn: (1) Vocational education stakeholders 

can be individuals, groups or institutions; and 

(2) in their interactions, stakeholder partner-

ships focus on participation, consensus forma-

tion (joint commitment) and the decision-

making process is carried out democratically. 

Furthermore, by combining the essence 

of information summarized from the views of 

the research informants, there were identified 

four groups of vocational education stakehold-

ers: (1) the community, both individually and 

in groups; (2) educational institutions (VHS) 

along with all of their elements; (3) business 

and industrial actors, both individuals and in-

stitutions; and (4) government parties. Based 

on in-depth interview data, it was identified 

that each of these groups had different contri-

butions and interests. For example, as an indi-

vidual, parents of students have an interest in 

sending their children to a vocational school. 

As part of a community group, they act as so-

cial control of the quality education policy of 

the Vocational School. Also, educational insti-

tutions (VHS) and all of their elements play a 

role as organizers of vocational education ac-

tivities. Next, business and industry players 

(Dunia Usaha dan Dunia Industri or DuDi), 

besides acting as vocational school users, they 

should also participate in providing learning 

experiences about the world of work for voca-

tional students, and as critical partners of Voca-

tional Schools in terms of updating vocational 

education curriculum content. Meanwhile, the 

government, in addition to providing financial 

assistance to support vocational education ac-

tivities, also acts as a provider of the legal um-

brella (rules of the game) for every vocational 

education activity in vocational schools. 

Based on in-depth interview data with 

several key informants from each of the Voca-

tional education stakeholder group, and also 

through participatory observation, identified 

several forms of partnership activities between 

the Vocational School and other stakeholders 

or stakeholder groups. For example, school 

partnerships with families (parents) in handling 

cases of violations of juvenile discipline and 

delinquency, through guidance and counseling 

services in terms of in-school service or home 

visit. Besides, the partnership of the Vocational 

School with the business and industry in terms 

of: (1) workers recruitment through a special 

labor market program; (2) CSR (corporates so-

cial responsibility) programs in the form of re-

sources sharing in terms of the procurement of 

facilities for vocational practices requiring 

very expensive investment costs if provided by 

the Vocational School; (3) industrial practice 

(workplace learning) for vocational students; 

(4) development of teaching staff competen-

cies; and (5) development of vocational educa-

tion curriculum (VHS). 

The results of in-depth interviews with 

business actors and creative industries provide 

information in the form of important experi-

ence sharing as input for the development of 

vocational curriculum content in the context of 

changing perspectives on creative economic 

entrepreneurship management. The pattern 

crystallization that can be generated is related 

to changes in the informants’ perspective of 

creative economic entrepreneurial manage-

ment: the need for a shift in the quantitative 

The Interaction Process 

of School Members 

Organizational Structural 

Intervention 

Figure Modeling 

Intervention 

Sociocultural Intervention 

School Citizens With Sustainable 

Development Cultural Awareness  
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economic paradigm towards the qualitative 

economic paradigm. In essence, the crystalliza-

tion of the pattern has coherence with the com-

parative study of blue ocean strategy and red 

ocean strategy theory by Kim and Mauborgne 

(2005). In short, both the sharing of experience 

from business people and the creative industry 

or the blue ocean strategy theory recommends 

shifting the mindset of the owning economy to-

wards the pattern of sharing economy thinking. 

From the perspective of the owning 

economy, all business supporting resources are 

held or owned by the business owner. The im-

pact is that the investment costs are very high, 

and require the allocation of costs for the main-

tenance of assets and business infrastructure. In 

the perspective of sharing economy, all busi-

ness support resources do not have to be owned 

by the business owner. However, by utilizing 

the resources of other parties who become bu-

siness partners. It provides a chain advantage 

for the competitiveness of the products or ser-

vices produced. The investment costs for the 

procurement and maintenance of business fa-

cilities and infrastructure can be more efficient. 

It will impact the smaller production costs, 

where the subsequent impact is the cost of 

goods sold (COGS) for the offering products or 

services to be more competitive (cheaper). 

Regarding the business revenue sector, 

Blue Ocean Strategy recommends adding 

channels and implementing value chain poli-

cies, so that revenue streams (income structure) 

are greater because of the addition of income 

channels and added value at each stage of the 

business circulation carried out. In essence, to 

win a business competition in the creative 

economy era does not need to be done in the 

old way (red ocean strategy), which is bleeding 

with a head to head competition pattern. There 

are still many creative ways to win the business 

competition more elegantly, for example, by 

creating a new market niche, offering more 

value to certain customer segments, such as the 

concept of home shopping or the convenience 

of shopping from home with delivery services. 

The key to victory in business competition in 

the era of the creative economy lies in cre-

ativity in reformulating the "business model". 

The formulation of a business model 

crystallized from sharing the experiences of re-

search informants covers nine aspects of consi-

deration: (1) aspects of the cost structure: 

material costs, labor costs, overhead costs, etc; 

(2) revenue aspects: income at the stage of cre-

ation, production, distribution and commer-

cialization of creative products; (3) more value 

offered to consumers (value proposition), de-

termined based on the mapping of consumer 

behavior (consument behavior survey); (4) as-

pects of business activities that become main-

stay (key activity), determined based on the 

feasibility study; (5) aspects of key resources, 

determined based on business circulation ana-

lysis; (6) aspects of key partners: investment, 

production, marketing, distribution, and trans-

action mechanism partners (cash or non-cash 

with financial technology or fintech services); 

(7) the channel aspect that is the mainstay (key 

channel), determined based on business circu-

lation analysis; (8) aspects of consumer re-

lations (consument relationship), reviewed 

through customer satisfaction surveys; and (9) 

aspects of market segmentation, determined 

based on the feasibility study. The nine aspects 

of the business model can be converted into 

analytical templates known as business model 

canvas (Kasali, 2017), shown in Figure 7. 
 

Key Partners : 
1.............................. 

2.............................. 

3.............................. 
4. etc. 

Key Activities : 
1............................... 

2............................... 

3............................... 
4. etc. 

Value Propositions : 

1.................................. 

2.................................. 

3.................................. 
4. etc 

Customer 

Relationships : 

1............................... 

2............................... 
3............................... 

4. etc. 

Market Segment : 

1............................... 

2............................... 

3............................... 
4. etc. 

Key Resources : 

1................................ 
2................................ 

3................................ 

4. etc. 

Channels: 

1................................ 
2............................... 

3............................... 

4. etc. 

Cost Structures : 

1............................... 

2............................... 
3............................... 

4. etc 

Revenue Streams : 

1............................... 

2............................... 
3............................... 

4. etc. 

 Business Model Canvas Template 

Source: adapted from Kasali (2017)
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CONCLUSION AND SUGGESTIONS 

Conclusion 

Based on the results of data triangulation 

revealed through in-depth interviews, partici-

patory observation, documentation studies and 

internet site tracing, some conclusions can be 

drawn as follows: (1) The concept of vocation-

al education (VHS) is a form of secondary level 

vocational education program that combines 

vocational learning and general learning, so as 

to be able to equip graduates with vocational 

skills (industrial specific skills and employer-

specific skills) and life skills as capital the basis 

for entering the workforce, entrepreneurship 

and or continuing education. The implementa-

tion of the concept is that the learning moves in 

a sequential spiral (such as insect repellent) 

from: (a) expert centered learning; (b) extends 

to work-based learning (in the lab/school work-

shop), workplace learning (in the industrial 

world); and (c) expanding into life-based learn-

ing to equip students with fundamental skills 

and generic-work skills. 

The concept of creative economic entre-

preneurial character development in VHS re-

fers to the concept of the Taksu’s three entity, 

including tatwa as the philosophical aspects, 

susila as the ethical aspects, and upachara as 

the tangible aspects. Meanwhile, the imple-

mentation integrates the seven perspectives 

(SEMESTA) on the study of creative economic 

entrepreneurship learning, including perspec-

tives: scientific, engineering, mathematical, 

economic, sociocultural, technological, and 

artistic. 

The concept of a sustainable develop-

ment culture in Vocational Schools is under-

stood as a set of standards of beliefs or assump-

tions, values and norms and physical activities 

that serve as guidance for thinking, and acting 

in the community members of the school com-

munity sustainable development in all ele-

ments to realize the vision and mission of the 

VHS. Furthermore, intervention strategies for 

civilizing sustainable development in Voca-

tional Schools (VHS) include: (a) sociocultural 

interventions; (b) figure interventions; and (c) 

organizational structural intervention.  

The concept of education stakeholders in 

Vocational High Schools (VHS) is individuals, 

groups or institutions that participate critically 

on the long-term development progress of edu-

cational activity in VHS, in order to produce a 

various consensus that is decided democrat-

ically by all elements. The scope of the partner-

ship includes (a) family and school partner-

ships; (b) school and business and industry 

partnerships; and (c) school parties with the 

governmental institution partnerships. 

Suggestions 

The findings of cultural patterns and 

value systems (shared cultural patterns and val-

ues) from ethnographic research are essential 

to be published or disseminated to the stake-

holders of vocational education. That way, 

there will be a similar perspective in planning, 

implementing and evaluating the implemen-

tation practices of vocational education among 

stakeholders, starting from the provincial edu-

cation office of Bali, business and industry in 

Bali, vocational curriculum developers in Bali 

and community observers of vocational educa-

tion, especially in the context of character 

development of creative economic entrepre-

neurship through a culture of sustainable devel-

opment and vocational stakeholder partner-

ships. 
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INTRODUCTION 

Education for a country is a quite signifi-

cant matter in improving human resources to 

be able to compete with other countries. 

Fitriani (2014, p. 153) defines education is an 

inseparable part of national development, and 

it is the main element in national development. 

Article 3 of Law of Republic of Indonesia No. 

20 of 2003 states that national education is 

aimed at enhancing ability and building a re-

spected nation’s character and civilization in 

accordance to enlighten the lives of the nation, 

and to develop students’ potency in order to be 

religious human and believe in God the Al-

mighty, having noble character, having high 

intelligence, being capable-creative, indepen-

dent, and to become democratic and respon-

sible citizens. Education is one of the ways to 

achieve prosperity in a developing country and 

to create a better society. According to Suyanta 

et al. (2018, p. 1), education is one of the fac-

tors that support the development of a country 

to develop and build its society to be better 

through education. 

One of the ways to create a better society 

in Indonesia is through education system ap-

plied on Vocational High School, which is 

ruled in the Regulation of the Minister of 

Education and Culture No. 34 of 2018  stating 

that Vocational High School is a formal edu-

cation on the secondary level of education that 

carries on the vocational program. According 

to Martono, Saputro, Wahyono, Laksono, and 

Isnantyo (2018, p. 2), education is one of the 

factors that support the development of a 

country to develop and build its society to be 

better through education. Estriyanto, Kersten, 

Pardjono, and Sofyan (2017, p. 28) also claim 

that the Vocational High School is a work-

oriented education at the secondary level of 

education in the national education system. 

The graduates of Vocational High School are 

skill-ready workers who have capabilities of 

success since its education program are mea-

sured from the employment acceptance level in 

its relation to industries or world of work. 

Vocational education is a part of 

Technical and Vocational Education Training 

(TVET). Yasin, Nordin, Rahim, and Yunus 

(2014, p. 28) define vocational education is 

education that provides individuals with spe-

cific skills for a particular job field. TVET is 

aimed at preparing skill-ready workers, having 

entrepreneur skills, and competitive based on 

the vocational skills that have been chosen with 

the needs of industries world. TVET also has 

the same definition in preparing skill-ready 

workers in order to work in the workplace. 

Hadi, Hassan, Razzaq, and Mustafa (2015, p. 

1163) also claim that Technical and Vocational 

Education Training (TVET) plays a role in 

producing workers with reflexes that allow 

them to interact with job duties in the organi-

zation of the workplace. The students’ skills in 

Vocational High School must balance with the 

needs of the business or industry world. The 

unbalance amount of the needs in business or 

industries world can cause unemployment 

since there is an inequality of the skills owned 

by the students with the business or industries 

world. Based on the data provided by the 

Central Bureau of Statistics of Banggai district 

in 2018, there are 1,440 secondary-level school 

graduates, in which the vocational high school 

graduates are dominant. The standard compe-

tency for Vocational High School/Vocation-

al Madrasah Aliyah graduates in Indonesia is 

adopted from the aim of national education, 

and the graduates profile in graduate area com-

petence. Vocational High School/Vocation-

al Madrasah Aliyah in Indonesia has a purpose 

as a vocational institution in Indonesia in pre-

paring skillful workers who have skills based 

on the needs of business or industries world.  

VHS or TVET has the purpose of build-

ing someone to have vocational skills in 

accordance to enable him or her to work in 

business or industries world and to develop the 

economic growth both private and national 

economy. Slamet (2010, p. 107) states that 

vocational education is one of the institutions 

to prepare the workers in the industry. Tech-

nical and Vocational Education and Training 

(TVET) plays a crucial role in transforming 

economies by providing a skilled human re-

source (Baryamureeba & Karukuza, 2014, p. 

7). Vocational skills that have been gained by 

the students in VHS or TVET will make them 

have an important role in coping with some 

challenges to achieve sustainable economic de-

velopment. Majumdar (2012, p. 1) claims that 

TVET can play an instrumental role in devel-

oping a new generation of individuals who will 

face the challenge of achieving sustainable 

socio-economic development. 

Entering the new era of Industry 4.0, the 

students of Vocational High School are expect-
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ed to have skills in which they are ready for the 

change. The vision of Industry 4.0 is to bring 

some new approaches, methodologies, and 

technologies. The vision of Industry 4.0 will 

bring not only new approaches but also the 

methodologies and technologies (Benešová & 

Tupa, 2017, p. 2195). For vocational education 

in Indonesia in coping with Industry 4.0, the 

concept of competency has been converted into 

a capability that enables VHS graduates to 

have skills which suitable for the needs of new 

business or industries world. Samani (2018, p. 

45) also has the same opinion about it. In 

coping with the industrial era 4.0, the concept 

of competency in vocational education must be 

converted into the capability to enable gradu-

ates to engage with the latest work patterns. In 

industrial revolution 4.0, the graduates are 

demanded to have more than one vocational 

skill. Dwiyanti, Ana, and Widianingsih (2018, 

p. 98) also state that in disruption and industry 

revolution 4.0 era, more skills must be master-

ed by them, such as social skills.  

Industry 4.0 also expects the good and 

appropriate supporting curriculum for Voca-

tional High School in which it is used for 

improving the suitable vocational skill that 

enables the graduates to work in industries or 

business world. In coping with Industry 4.0, the 

curriculum of Vocational High School has to 

be revised to adjust with the students’ skills and 

the business and industries world. Janis and 

Alias (2017, p. 1052) also state that Vocational 

Education and Training (TVET) educators 

improvise the TVET curriculum structure with 

the aim of producing the technical graduates 

that are capable of working in the Industry 4.0 

work environment. The curriculum in the 

vocational field should concern the needs of 

Industry 4.0. According to Durmus and Dağlı 

(2017, p. 1), curriculums need to be refreshed 

so that they can be integrated into the Phi-

losophy of Industry 4.0 of the Vocational 

School laboratories. 

The purpose of vocational education is 

to give students some provisions of good voca-

tional skills and build them to be skill-ready 

workers or entrepreneurs. Practicing skills in 

laboratory and workshop is the media for stu-

dents to understand and strengthen their lesson 

materials; it is also aimed to develop students’ 

work orientation. The insufficient condition of 

laboratory and workshop is one factor that trig-

gers to students’ lack of curiosity and orienta-

tion toward their work orientation (Syafrudie, 

2016, p. 163). Facilities and infrastructures of 

Vocational High School in Indonesia have 

been ruled on the Regulation of the Minister of 

National Education No. 40 of 2008, about 

facilities and infrastructures to support the 

teaching-learning activity. Sajidan, Baedhowi, 

Triyanto, Totalia, and Masykuri (2018, p. 60) 

also claim that those factors would be the main 

guard of the teaching-learning process, espe-

cially for laboratory and workshop that has 

modern equipment and facilities based on the 

demand for science and technology develop-

ment. The graduates of vocational high school 

(VHS) or TVET are trained to have good skills 

and training in a workshop or laboratory. Ac-

cording to Bakri and Zakaria (2018, p. 153), 

under TVET education, the graduates will 

undergo several skills and technical training in 

either laboratories or workshops. A laboratory 

or workshop has a different quality in which 

they can disturb the learning process, so the 

policymaker must cooperate with the industries 

party. Oviawe, Uwameiye, and Uddin (2017, p. 

7) also state that TVET educational institutions 

must collaborate with the industry towards 

bridging the skill gap. The quality of vocational 

education can be seen from the effectiveness of 

all education systems; class, workshop, and 

laboratory. Referred to Lucas, Spencer, and 

Claxton (2012, p. 13), it is stated that the ef-

fectiveness of all education systems depends 

critically on the quality of teaching and learn-

ing in the classrooms, workshops, laboratories, 

and other spaces in which education takes 

place.  

Substantially, Vocational High School is 

one of the education institutions aimed to 

prepare skill-ready graduates, having entrepre-

neur skill, intelligent, competitive, having na-

tion identity, and capable to develop local 

wisdom and also to be able to compete in the 

global market (Sajidan et al., 2018, p. 1). A 

workshop or laboratory is a place that provides 

a simulation atmosphere for students to imple-

ment their theory that they have learned into 

real practice (Ghufron et al., 2018, p. 3). The 

improvement of skills in laboratories or work-

shops for students should be relevant to indus-

trial needs. Anindo, Mugambi, and Matula 

(2016, p. 103) claim that it was also established 

that the relevance of training equipment influ-

ences the acquisition of employable skills. 

Laboratory or workshop as the primary facility 



 

 

Evaluation of the implementation of workshop and laboratory management… 

Fuadillah Pangestu, Sukardi 

175 

for students in transferring their knowledge and 

skill development. Sharipova and Wesseler 

(2018, p. 27) conclude that workshops function 

to transfer some knowledge and to develop 

some skills or competencies. Laboratory and 

workshop in vocational education are facilities 

that form students’ competencies. Wijanarka 

(2011, p. 1) believes that laboratories and 

workshops on vocational education are the 

primary facilities in the formation of student 

competence. Therefore, vocational education 

has a big role in building students’ skills in 

which it is useful for them to work and to be an 

entrepreneur. A laboratory or workshop must 

be free from problems that can cause students 

or workers to have bad skills. Egbri and 

Chukwuedo (2013, p. 74) state the same thing 

that Technical Vocational Education and 

Training (TVET) is meant to infuse in the 

learners the appropriate skills needed to be 

self-employed or be employable, but the prob-

lem of ill-equipped laboratories/workshop cul-

minating in poor skill. Workshop and labora-

tory are useful and important for students to 

help their teachers in conducting the learning 

process. Besides, workshop and laboratory is a 

facility in building a vocational skill based on 

competency skill needed by industries. 

RESEARCH METHOD 

This research is evaluation research 

employing a descriptive quantitative method-

ological approach. The model of this evalua-

tion research is the goal free evaluation model. 

The research was conducted in three Vocation-

al High Schools or Sekolah Menengah Kejuru-

an (SMK) in Banggai district; they are SMK 

Negeri 2 Luwuk, SMK Negeri 1 Toili, and 

SMK Negeri 1 Moilong. The population of the 

research was teachers and 363 of 11th-grade 

students. There were 187 samples from three 

Vocational High Schools in this research. The 

teachers and students that become the subjects 

of the research were determined using propor-

tional random sampling technique. The tech-

nique of data collecting used in the research 

was by distributing a questionnaire to gain data 

from the teachers and students. Besides, there 

was an interview to obtain additional infor-

mation directly from the respondents; they are 

the teachers/the chief of workshop/the chief of 

program and students. 

RESULTS AND DISCUSSION 

The result of the research can be seen by 

the improvement of workshop and laboratory 

at some Vocational High School in Banggai 

district on how far the improvement of imple-

mentation conducted in laboratory and work-

shop based on the standard of Vocational High 

School Directorate Supervisor. To observe the 

improvement of laboratory and workshop, the 

respondents used in the research were teachers 

and students. Therefore, the data of the re-

search were divided into two, between teacher 

respondent and student respondent. In this 

research, there were six indicators used to mea-

sure the quality of the workshop and labora-

tory; namely, as follow practice area, atmos-

phere, temperature, lighting, maintenance, and 

work station. Meanwhile, to see the applica-

bility of facilities and infrastructures in the 

workshop and laboratory, the researchers used 

an observation sheet. 

Table 1. Table of Average Score and 

Skewness of Student-Respondent 

Workshop 

Indicator 

Workshop 

Average of 

Score 
Skewness 

Practice  Area 24.31 0.164 

Atmosphere 4.27 -1.091 

Temperature 4.30 -1.412 

Lighting 4.33 -1.456 

Maintenance 8.36 -0.533 

Workstation 35.61 -0.356 

   
 

In the research result in Table 1, it shows 

that there are two types of analysis used in 

observing the improvement of the workshop. If 

it is seen from the average of the score on the 

practice area in Vocational High School work-

shops in Banggai district, it can be concluded 

that the result of Vocational High School work-

shops in Banggai district has appropriate 

enough tendency with the average score at 

24.31 from students as respondent. In addition, 

the researchers observed the practice area in 

the workshop, which is seen by the skewness 

with a positive result at 0.164. It shows that it 

is necessary to improve the suitability of the 

practice area in vocational high school (VHS). 

The atmosphere in VHS in Banggai district, 

based on the research result, indicates that the 

result of the workshop atmosphere in the VHS 
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in Banggai district has appropriate enough 

tendency if it is seen from the mean score at 

4.27 from students as respondent. Besides, if it 

is seen from the atmosphere in the workshop, it 

has negative skewness at -1.091. It shows that 

it is good to have an atmosphere in the work-

shop. The temperature in Vocational High 

School workshops in Banggai district has 

appropriate enough tendency if it is seen from 

the average score at 4.30 from students as 

respondents. In addition, this research observes 

the improvement of the practice area in which 

there is negative skewness at -1.412. It shows 

that it is good to have temperature in the 

workshop. 

Based on Table 1, the lighting in VHS 

workshops in Banggai district has appropriate 

enough tendency with the average score at 4.33 

from students as respondents. Besides, if it is 

seen from the lighting in the workshop, it has a 

negative lighting score at -1.456. It shows that 

it is good to have lighting in the workshop. 

From the research result, the maintenance in 

Vocational High School workshops in Banggai 

district has appropriate enough tendency with 

the average score at 8.36 from students as 

respondents. In addition, if it is seen from the 

maintenance in the workshop, it has negative 

maintenance at -0.533. It shows that it is good 

to have maintenance in the workshop. Mean-

while, the workstation in VHS workshops in 

Banggai district has appropriate enough ten-

dency with the average score at 35.61 from 

students as respondents. Besides, if it is seen 

from the workstation in the workshop, it has a 

negative workstation at -0.038. It shows that it 

is good to have a workstation in the workshop. 

Table 2. Average of Score and Skewness of 

Student-Respondent Laboratory 

Indicator 

Laboratory 

Average of 

Score 
Skewness 

Practice Area 41.37 -0.038 
Atmosphere 3.80 0.008 

Temperature 10.50 -0.356 

Lighting 3.53 0.138 

Maintenance 8.36 0.247 

Workstation 24.47 0.981 

 

Based on the research result in Table 2, 

it indicates that when we analyze the indicator 

findings of the research in the laboratory, there 

are two types of analysis, namely: the average 

of score and skewness, which is seen from its 

improvement. In accordance with the whole 

statements or questions on the indicators, the 

respondent of the research are the students. The 

practice area in Vocational High School labo-

ratories in Banggai district shows that it has an 

appropriate enough tendency if it is seen from 

the average score at 41.73 of students as re-

spondents. Besides, if it is seen from the 

practice area in the laboratory, which is seen 

from the skewness, it has a negative result with 

skewness at -0.038. It shows that it is good for 

the practice area. The atmosphere in Voca-

tional High School laboratories in Banggai 

district has appropriate enough tendency if it is 

seen from the average score at 3.80 from stu-

dents as respondents. Besides, it can be con-

cluded that the atmosphere in the laboratory if 

it is seen from the skewness, it has a positive 

result with skewness at 0.008. It shows that it 

still needs further improvement in the suita-

bility of the atmosphere in the laboratory. The 

temperature in Vocational High School in 

Banggai district has appropriate enough ten-

dency if it is seen from the average score at 

10.50 from students as respondents. Besides, it 

can be concluded that temperature in the 

laboratory if it is seen from the skewness, it has 

a negative result with skewness at -0.356. It 

shows that it is good from the temperature. 

The lighting in Vocational High School 

laboratories in Banggai district has appropriate 

enough tendency if it is seen from the average 

score at 3.53 from students as respondents. 

Besides, it can be concluded that the atmos-

phere in the laboratory if it is seen from the 

skewness, it has a positive result with skewness 

at 0.138. It shows that it still needs further 

improvement from its suitability of lighting in 

the laboratory. The maintenance in Vocational 

High School laboratories in Banggai district 

has appropriate enough tendency if it is seen 

from the average score at 8.36 from students as 

respondents. Besides, it can be concluded that 

maintenance in the laboratory if it is seen from 

the skewness, it has a positive result with 

skewness at 0.247. It shows that it still needs 

further improvement from its suitability of 

maintenance in the laboratory. The workstation 

in Vocational High School laboratories in 

Banggai district has appropriate enough ten-

dency if it is seen from the average score at 

24.47 from students as respondents. Besides, it 

can be concluded that the workstation in the 



 

 

Evaluation of the implementation of workshop and laboratory management… 

Fuadillah Pangestu, Sukardi 

177 

laboratory if it is seen from the skewness, has 

a positive result with skewness at 0.981. It 

shows that it still needs further improvement 

from its suitability of workstation in the labo-

ratory. 

Table 3. Table Average of Score and 

Skewness of Teacher–Respondent 

Workshop 

Indicator 

Workshop 

Average of 

Score 
Skewness 

Practice Area 96.83 -0.568 

Atmosphere 9.52 -0.093 

Temperature 6.48 -0.299 

Lighting 19.35 -0.452 

Maintanance 8.36 -0.186 

Workstation 49.83 -0.262 

 

The research result in Table 3 shows that 

in analyzing the findings of the indicators in the 

workshop, there are two types of analysis, 

which are average of score and skewness that 

is seen from the development perspective. 

Based on the entire result of statements or 

questions on this indicator in which the re-

spondent is the teacher, the practice area takes 

place on the workshop of Vocational High 

School in Banggai district. According to the 

result, it can be concluded that the result of the 

practice area on the workshop of Vocational 

High School in Banggai district has an 

appropriate enough tendency if it is seen from 

the average score 96.83 from the teacher as the 

respondent. Moreover, this research sees the 

development of the practice area in the work-

shop, which is seen from skewness that shows 

the negative results with skewness at -0.568. 

The result shows that the practice area is 

already good. The atmosphere on the workshop 

of Vocational High School in Banggai district 

based on the result can be concluded that the 

atmosphere on the workshop of Vocational 

High School in Banggai district is considered 

appropriate enough if it is seen from the 

average score at 9.52 from the teacher as re-

spondent. In addition, this research sees the 

development of the atmosphere in the work-

shop, which is seen from skewness that shows 

the negative result with skewness -0.093. The 

result shows that the atmosphere in the work-

shop is good, yet it still needs further improve-

ment of the atmosphere suitability in the 

workshop. The temperature on the workshop of 

Vocational High School in Banggai district 

based on the result can be concluded that the 

temperature on the workshop of Vocational 

High School in Banggai district has an appro-

priate enough tendency if it is seen from the 

average score at 96.83 from the teacher as 

respondent. Furthermore, this research sees the 

development of the temperature in the work-

shop, which is seen from skewness that shows 

the negative result with skewness at -0.299. 

The result shows that the temperature in the 

workshop is considered good, yet it still needs 

further improvement of the temperature suit-

ability in the workshop. 

The lighting on the workshop of Voca-

tional High School in Banggai district based on 

the result can be concluded that the result of the 

lighting on the workshop of Vocational High 

School in Banggai district has an appropriate 

tendency if it is seen from the average of the 

score at 15.78 from the teacher as respondent. 

Besides, this research sees the development of 

the lighting in the workshop, which is seen 

from skewness that shows the negative result 

with skewness -0.452. The result shows that 

the lighting in the workshop is considered 

good. The maintenance on the workshop of 

Vocational High School in Banggai district 

based on the result can be concluded that the 

result of the maintenance on the workshop of 

Vocational High School in Banggai district has 

an appropriate enough tendency if it is seen 

from the average of the score at 19.35 from the 

teacher as respondent. Also, in this research 

sees the development of the maintenance on 

the workshop of Vocational High School in 

Banggai district that is seen from skewness that 

shows the negative result with skewness at -

0.186. The result shows that the maintenance 

of the workshop is considered good. The work-

station on the workshop of Vocational High 

School in Banggai district based on the result 

can be concluded that the result of the work-

station on the workshop of Vocational High 

School in Banggai district has an appropriate 

enough tendency if it is seen from the average 

score at 49.83 from the teacher as respondent. 

Further, this research sees the development of 

the workstation on the workshop, which is seen 

from skewness that shows the negative result 

with skewness at   -0.262. The result shows that 

the workstation in the workshop is considered 

good. 
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Table 4. Table Average of Score and 

Skewness on Teacher-Respondent 

Laboratory 

Indicator 

Laboratory 

Average of 

Score 
Skewness 

Practice Area 120.83 0.152 

Atmosphere 12.00 -0.399 

Temperature 6.47 -0.671 

Lighting 11.57 0.467 

Maintenance 8.36 0.159 

Workstation 47.03 -0.330 

 

The result of the research in Table 4 

shows that in analyzing the findings of the indi-

cators in the laboratory, there are two types of 

analysis, which are average of score and skew-

ness that is seen from the development per-

spective. Based on the entire result of state-

ments and questions on the indicator in which 

the respondent of this research is the teacher, 

the practice area on the laboratory of VHS in 

Banggai district has an appropriate enough ten-

dency if it is seen from the average score at 

120.83 from the teacher as respondent. More-

over, this research sees the development of the 

practice area on the laboratory seen from skew-

ness that shows the positive result with skew-

ness 0.152. The result shows that it still needs 

further improvement in the practice area suit-

ability in the laboratory. The atmosphere in the 

laboratory of VHS in Banggai district, based on 

the result, the atmosphere in the laboratory of 

VHS in Banggai district has an appropriate 

enough tendency if it is seen from the average 

of the score at 12.00 from the teacher as re-

spondent. In addition, this research sees the de-

velopment of the atmosphere in the laboratory 

that is seen from skewness that shows the nega-

tive result with skewness at -0.399. The result 

shows that the atmosphere in the laboratory is 

considered as good. The temperature in the 

laboratory of VHS in Banggai district based on 

the result can be concluded that the tempera-

ture results in the laboratory of VHS in 

Banggai district have an appropriate enough 

tendency if it is seen from the average score at 

6.47 from the teacher as respondent. Further-

more, this research sees the development from 

the temperature on the laboratory that is seen 

from skewness that shows the negative result 

with skewness at -0.671. The result shows that 

the temperature in the laboratory is considered 

good.  

The lighting in the laboratory of Voca-

tional High School in Banggai district has an 

appropriate enough tendency if it is seen from 

the average score at 12.27 from the teacher as 

respondent. Further, this research sees the de-

velopment of the lighting on the laboratory that 

is seen from skewness that shows the positive 

result with skewness at 0.467. The result shows 

that it still needs further improvement in the 

suitability of the lighting in the laboratory. The 

maintenance in the laboratory of Vocational 

High School in Banggai district based on the 

result it can be concluded that it has an appro-

priate enough tendency if it is seen from the 

average score at 11.57 from the teacher as re-

spondent. Besides, this research sees the devel-

opment of the maintenance in the laboratory 

that is seen from skewness that shows the 

positive result with skewness at 0.159. The 

result shows that it still needs further improve-

ment in the maintenance suitability in the labo-

ratory. Also, this research sees the develop-

ment of the maintenance in the laboratory that 

is seen from skewness that shows the positive 

result with skewness at 0.159. The result shows 

that it still needs further improvement in the 

maintenance suitability in the laboratory. 

Workstation in the laboratory of Vocational 

High School in Banggai district based on the 

result can be concluded that the result of the 

work station in the laboratory of Vocational 

High School in Banggai district has an appro-

priate enough tendency if it is seen from the 

average of the score at 47.03 from the teacher 

as respondent. Furthermore, this research sees 

the development of workstations in the labo-

ratory that is seen from skewness that shows 

the negative result with skewness -0.330. The 

result shows that the workstation is considered 

good in the laboratory. 

Table 5. Table Average of Score and skewness 

of Student-Respondent Workshop and 

Laboratory 

X1  
Average of 

Score 
Skewness 

Workshop 81.19 -0.229 

Laboratory 96.64 0.393 

 

Based on Table 5, the average score of 

the students’ achievement is 81.19. It figures 

out that the workshop is appropriate enough 

and the skewness score is at -0.229, which 

figures out that it still needs improvement on 
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five indicators, including atmosphere, temper-

ature, lighting, maintenance, and workstation, 

to create proper and adequate workshop that 

meets the main standards in developing good 

and adequate workshop also tools necessity or 

supportive building in the continuity of work-

shop and laboratory for the students in prac-

ticing. In creating a good workshop, there are 

six indicators that become the basic standard to 

refer to a good workshop, according to the 

Directorate of Vocational Education stated in a 

book entitled Modernisasi Bengkel Laborato-

rium Abad 21. Furthermore, according to the 

Regulation of the Minister of National Educa-

tion No. 40 of 2008 on the standard of facilities 

and infrastructure for Vocational Secondary 

School/Vocational Madrasah Aliyah (SMK/ 

MAK), a school, especially Vocational High 

School (VHS), must provide adequate work-

shop or practice area so that it makes the stu-

dents feel comfortable when they are prac-

ticing. A workshop is a place where the stu-

dents are gaining professional vocation skills 

so that they are ready to work by exploiting 

their in-line skills with the competence in 

industrial and entrepreneurship world. In fact, 

workshops and laboratories on Vocational 

High School are the facilities and places that 

support the main teaching-learning activity in 

developing their skills. Ismara and Prianto 

(2017, pp. 206–207) claim that a workshop or 

laboratory is a place that supports the training 

activity and a place to elevate skills, in order to 

develop the comprehension and skills that suit 

the areas of expertise. It also has a function as 

a place that provides completeness of the theo-

retical learning that has been accepted so that 

both theory and practice are not two separate 

things, but integrated one another. Based on the 

data in Table 5, the workshop is being analyzed 

by using goal free evaluation model that the 

emerging weaknesses to achieve the main goal 

that is seen in this model. According to the stu-

dents, the workshop still needs further im-

provement so that it can be a good and com-

fortable place for the students. The inadequacy 

of the workshop management implementation 

on Vocational High School has become the 

consideration in the future in order to meet the 

criteria as a good and comfortable workshop 

for the students in practicing that refers to the 

standard from the Directorate of Vocational 

Education and a workshop that becomes the 

replica of the industrial world.  

Laboratory, based on the average score 

at 96.64, is considered appropriate enough. 

Skewness 0.393 figures out that the laboratory 

still needs further improvement on two indi-

cators, which are practice area and tempera-

ture, to develop proper and adequate, in addi-

tion to the tools necessity or supportive build-

ing, which support the continuity of the labo-

ratory for the students in practicing. There are 

six indicators of the appropriate laboratory that 

become the reference from the Directorate of 

Vocational Education, as stated on a book enti-

tled Modernisasi Bengkel Laboratorium 

Abad 21 and the Regulation of the Minister of 

National Education No. 40 of 2008 on the stan-

dard of facilities and infrastructure for Voca-

tional Secondary School/Vocational Madrasah 

Aliyah. A laboratory is a place where the stu-

dents doing some experiments and improving 

their skills, in this case, is the theory that has 

been taught. The laboratory is also being de-

signed in such a way to become a place where 

the students can improve their skills optimally 

that meet industrial needs. Martono et al. 

(2018, p. 60) define that vocational high school 

should conduct synchronization of their labo-

ratory with the industrial condition, so that the 

students can practice by using suitable system 

that is used in the industry and it is expected 

that the competence of Vocational High School 

graduate is relevant with the industrial needs. 

Based on the data on Table 5 in which the 

workshop is being analyzed by using goal free 

evaluation model that the emerging weakness-

es to achieve the main goal that is seen on this 

model. According to the students, the labora-

tory still needs further improvement so that it 

can be a good and comfortable place for the 

students. 

Table 6. Table Average of Score  and 

Skewness of Teacher–Respondent 

Workshop and Laboratory 

X1  
Average of 

Score 
Skewness 

Workshop 197.78 -0.433 

Laboratory 209.03 0.36 

 

 Based on the result of the research in 

Table 6, in which the teacher as the respondent, 

the average score of the workshop at 197.78 is 

considered as appropriate enough, and skew-

ness at -0.433 on both tools necessity or the 

supportive building for the teacher to teach the 
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students to practice their skill that covers six 

indicators that become the basic standard to 

refer a good workshop according to the Direc-

torate of Vocational Education. A workshop is 

a place where the students gain professional 

vocation skills so that they are ready to work 

by exploiting their in-line skills with the com-

petence in industrial and entrepreneurship 

world. The workshop, from the result above, if 

it is being analyzed by using goal free evalua-

tion model that the emerging weaknesses to 

achieve the main goal that is seen on this 

model. According to data in Table 6, the work-

shop still has some weaknesses in order to meet 

the criteria of a good workshop as a place to 

improve not only the vocation skills but also to 

produce good quality goods which can be sold 

and become the students’ provision to become 

an entrepreneur. Ghufron et al. (2018, p. 1) 

state that a workshop is not only just a place to 

conduct an experiment, but also a place to 

conduct serious tasks that have a real product. 

The inadequacy of the workshop management 

implementation on Vocational High School 

has become the consideration in the future in 

order to meet the criteria as a good and com-

fortable workshop for the teacher in teaching 

that refers to the standard form of the Direc-

torate of Vocational Education and a workshop 

that become the replica of the industrial world.  

Laboratory, based on the average score 

at 209.03, is considered as appropriate enough, 

and skewness at 0.36 still needs further im-

provement on three indicators, which are at-

mosphere, temperature, and workstation from 

the tools necessity or supportive building that 

support the continuity of the laboratory for the 

teacher in teaching. A good laboratory in this 

research has six indicators that refer to the 

criteria from the Directorate of Vocational 

Education. The role of a laboratory on Voca-

tional High School is a place in which the 

teacher implements scientific teaching-learn-

ing activity with the students. Suyanta et al. 

(2018, p. 83) also define that laboratory is a 

place to conduct scientific research, experi-

ment, measurement, or scientific training. The 

laboratory, based on the result, if it is analyzed 

by using a goal free evaluation model, the 

inadequacy that emerges to achieve the main 

purpose is the thing that is seen from the model. 

Based on Table 6, the laboratory is considered 

as appropriate enough, yet it still has some 

inadequacy, and it still needs further improve-

ment to meet the criteria of good and com-

fortable laboratory for the teacher to implement 

teaching-learning activity. The inadequacy of 

the laboratory management implementation on 

Vocational High School has become the consi-

deration in the future in order to meet the crite-

ria as a good and comfortable workshop for the 

teacher in teaching that refers to the standard 

form of the Directorate of Vocational Educa-

tion and a workshop that becomes the replica 

of the industrial world. 

Table 7. Table Average of Score the Facilities 

and Infrastructure Suitability in Workshop 

and Laboratory 

X1  Average of 

Score 
Skewness 

Workshop 250.20 0.549 

Laboratory 252.80 -1.694 

 

Based on the research result in Table 7, 

the average score at 250.20 is considered 

appropriate enough. Meanwhile, if it is seen 

from the skewness at 0.549, the suitability of 

facilities and infrastructure according the Di-

rectorate of Vocational Education still needs 

further improvement on nine standards, cover-

ing building standard, door standard, partition 

standard, hearing-comfort standard, vent and 

heat standard, disaster mitigation standard, 

energy efficiency standard, and additional fa-

cilities standard in developing  good and proper 

workshop. In addition, not only the tools neces-

sity, but also the supportive building that sup-

ports the workshop continuity for the teacher in 

teaching and the students in their practice 

covering 16 indicators that become the basic 

standard that should be noticed by the work-

shop and laboratory manager. A workshop is a 

place where the teacher implements the teach-

ing-learning process, and the students are prac-

ticing to obtain professional vocation skills so 

that they are ready to work by exploiting their 

in-line skills with the competence in the indus-

trial and entrepreneurship world. The work-

shop at three different Vocational High School 

(VHS) in Banggai district consists of 10 study 

programs. Based on the data, if it is being ana-

lyzed by using goal free evaluation model, it 

only focuses on the weaknesses, not the main 

purpose, that emerges when the program is 

being implemented. Based on the data in Table 

7, those 10 study programs have a workshop 
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that still needs further improvements in devel-

oping a good and comfortable workshop to 

facilitate the teacher in teaching and the stu-

dents to easily improve their vocation skills 

without any burden which can be emerged 

from the condition of the workshop. 

Based on the research result in Table 7, 

the average score achievement at 252.80 of the 

suitability of the facilities and infrastructure in 

the laboratory, according to the Directorate of 

Vocational Education, is considered appro-

priate enough. Meanwhile, if it is seen from the 

skewness at 1.649, the laboratory is considered 

good, yet it still needs further improvement on 

eight out of 16 indicators which cover the 

building standard, partition standard, sight-

comfort standard, energy efficiency standard 

and additional facilities standard. If it is seen in 

creating good and proper laboratory and the 

necessity of the tools, also the supportive build-

ing that support the workshop continuity for 

the teacher in implement teaching-learning 

activity and the students in their practice, there 

are 16 indicators that become the basic stan-

dard according to the Directorate of Vocational 

Education that should be noticed by the work-

shop and laboratory manager. 

The laboratory facilities and infrastruc-

ture on Vocational High School have a role as 

a place that makes the teacher who implements 

the teaching-learning activity and the students 

who are practicing their skills obtain profes-

sional vocation skills so that they are ready to 

work by exploiting their in-line skill with the 

competence in industrial and entrepreneurship 

world. Susanto and Sudira (2016, p. 57) state it 

is important to have the practice facilities and 

infrastructure in order to build the students' 

competency in vocational education. The labo-

ratory at three different Vocational High 

School (VHS) in Banggai district consists of 

five study programs. Based on the data, if it is 

being analyzed by using goal free evaluation 

model, it only focuses on the weaknesses, not 

the main purpose, that emerges when the pro-

gram is being implemented. Based on the data 

skewness -1.694 in Table 7, those five study 

programs have a laboratory that still needs 

some improvements in order to meet the crite-

ria of good and comfortable laboratory to 

facilitate the teacher in teaching and the stu-

dents to easily improve their vocation skills 

without any burden which can be emerged 

from the condition of the laboratory. 

CONCLUSION 

Based on the result of the research and 

the discussion, the workshop on Vocational 

High School (VHS) in Banggai district, ac-

cording to students as respondents, still needs 

further improvement on the practice area to 

create proper and adequate workshop that 

meets the main standards in developing good 

and comfortable in order to achieve the main 

goal of workshop itself. Meanwhile, according 

to the teacher–respondent, the workshop is al-

ready proper and good. The laboratory on VHS 

in Banggai district is considered appropriate 

enough, yet it still needs further improvement 

to create a proper and adequate workshop that 

meets the main standards in developing a good 

and comfortable workshop in order to achieve 

the main goal of the workshop itself. The labo-

ratory on VHS in Banggai district still needs 

further improvement if it is seen from four 

indicators which are atmosphere, lighting, 

maintenance, and workstation from student-

respondents. Meanwhile, the laboratory on 

VHS in Banggai district still needs further im-

provement if it is seen from three indicators, 

which are the practice area, lighting, and main-

tenance from teacher-respondent.  

The suitability of workshop facilities 

and infrastructure on VHS in Banggai district 

that the suitability of the facilities and infra-

structure from the entire 10 study programs on 

VHS in Banggai district still needs further im-

provement if it is seen from nine out of 16 

indicators which are the building standard, 

door standard, partition standard, hearing-com-

fort standard, vent and heat standard, disaster 

mitigation standard, energy efficiency stan-

dard,  and additional facilities standard. 

The suitability of workshop facilities 

and infrastructure figure out, if it is seen from 

16 indicators, that the suitability of the facil-

ities and infrastructure from the entire five 

study programs on VHS in Banggai district still 

needs further improvement if it is seen from 

eight indicators, including building standard, 

partition standard, sight-comfort standard, di-

saster mitigation standard, tools and machine 

standard, energy efficiency standard, and addi-

tional facilities standard. The conditions be-

come the implication for the entire school ele-

ments to continuously coordinate between the 

school manager in forming good workshop and 

laboratory that meets the standard according to 
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the Directorate of Vocational Education and 

the Regulation of the Minister of National 

Education No. 40 of 2008. 
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Abstract 

This study aims to produce ICT-based learning media for Vocational High Schools (VHS) in the form 

of ICT-based accounting multimedia application, named “Multimedia Akuntansi” (MAKSI) on bank 

reconciliation material. The development of learning media is done because of the limited number 

of innovative learning media available for VHS students, especially in the accounting field. The 

condition is influential on the students' low level of understanding. This research was research and 

development using the ADDIE (Analysis, Design, Development, Implementation, Evaluation) model. 

The use of the ADDIE model is because the model is flexible, so it can be used for learning instrument 

development. At each phase of development, evaluation and revision were conducted so that the 

resulting product became a valid and reliable product. This development resulted in MAKSI proven 

to be suitable for use in accounting learning. The feasibility of MAKSI was evaluated from the 

average score of product feasibility validation from the material expert by 87%, from the media 

expert of 96%, and the result of the students' evaluation by 88.7%. MAKSI can help the learning 

process more enjoyable so that the media is interesting and proven to improve students' under-

standing significantly. MAKSI can be a complement, alternative, and variation of learning media in 

VHS. This product can be operated via laptops/computers as well as smartphones through free 

downloads in Play Store. The utilization of MAKSI is in accordance with the curriculum demand on 

the utilization of ICT in the learning process to support independent and student-centered learning. 
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INTRODUCTION 

Currently, the use of Information and 

Communication Technologies (ICT) is deeply 

embedded in everyday activities and touches 

many areas of life, such as work-field, recrea-

tion, and learning (Yuen, Fox, Sun, & Deng, 

2009). The development of ICT usage is evi-

dent from the increasing number of internet 

users as technology develops (Dong, Chang, & 

Fan, 2017). The impact of ICT advancement is 

the development of various technologies and 

supporting applications to facilitate human life 

activities, including learning activities in edu-

cation. The success of learning depends heavi-

ly on the accuracy of teachers in utilizing tech-

nology to fit the learning objectives and parti-

cularly on creating meaningful learning for stu-

dents (Wankel & Blessinger, 2013). Thus, it is 

necessary to design learning by using technolo-

gy to maximize student learning activities. 

The use of ICT in education is suggested 

as it can make learning more relevant and ef-

fective (Kang, Kim, & Heo, 2011; Pate, 2016). 

The utilization of ICT in education has re-

ceived much attention in the educational litera-

ture as a medium of learning and a strategy to 

address global challenges and provide a hands-

on learning experience for students (Dawson, 

Heathcote, & Poole, 2010). Learning media is 

a means or educational tool that can be used as 

an intermediary in the learning process to en-

hance effectiveness and efficiency in achieving 

learning objectives (Sanaky, 2013). In addi-

tion, learning media can provide variation in 

learning that is focused on not only teacher ex-

planations, but opportunities for learning activ-

ities that enable students to be active in learn-

ing. Therefore, media can help teachers and 

students actively engage in two-way communi-

cation (Indriastoro & Rofiq, 2014, p. 210). The 

use of technology in some media can support 

collaborative activities between teachers and 

students so that students can be more active and 

interactive in the learning process (Pratiwi, 

Siswandari, & Santosa, 2018, p. 153; Susanti, 

Murtini, & Harini, 2018, p. 303). 

The benefits of ICT in education have 

influenced many countries to apply it in edu-

cation to address global challenges (Buabeng-

Andoh, 2015), including Vocational High 

Schools (VHS or Sekolah Menengah Kejuruan 

(SMK)) in Indonesia. VHS is a secondary edu-

cation that prepares students primarily to work 

in a particular field. Learning in VHS is a com-

bination of theory and practice from the depart-

ments the students choose. These areas of ex-

pertise must be deeply understood by the stu-

dents. One department available in VHS is ac-

counting. However, so far, the availability of 

media used to help the process of learning and 

understanding of students in VHS is still limit-

ed. Textbooks that support the subject of exper-

tise are not too much found. Learning becomes 

focused on teacher explanations, so students 

cannot learn independently, whereas the curric-

ulum requires creative, innovative, fun, and 

student-centered rather than teacher-centered 

learning. Moreover, the Directorate of Voca-

tional High School Development (Direktorat 

Pembinaan SMK) continues to work hard to 

socialize the use of the internet for VHS 

through education and training, workshops for 

teachers and provision of infrastructure, so that 

the use of the internet is expected to be widely 

used in the field of education, especially in 

VHS (Arnanto & Triyono, 2014, p. 320). 

These conditions affect the students' low 

level of understanding and learning outcomes. 

Without the proper use of instructional media, 

students' knowledge will be more abstract. 

They only know that without understanding the 

material taught (Arsyad, 2013). The selection 

and design of appropriate learning media can 

improve students' ability to understand difficult 

principles, concepts, and procedures in ac-

counting (Sithole, 2017). The demands and 

availability of existing technology should also 

be taken into consideration in designing appro-

priate learning for students. Thus, one of the 

proper ways to improve students' understand-

ing is using innovative ICT-assisted learning 

(Butler & Reddy, 2010). One of the various 

ICT-based learning media is an interactive 

multimedia application that can be used as an 

easy-to-understand learning alternative for stu-

dents (Adedokun-Shittu & Shittu, 2015; Trieb, 

2016). 

Multimedia has the potential to be used 

in many situations, such as showing the process 

in action or increasing the opportunity for stu-

dents to interact with learning materials which 

are set realistically according to real conditions 

(Oud, 2009). Moreover, multimedia is a com-

bination of several learning media that com-

bine text, graphics, sound, animation, and vid-

eo that together display information as a whole 

(Kulasekara, Jayatilleke, & Coomaraswamy, 
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2008). If multimedia is designed in an inte-

grated, purposeful, and meaningful way in a 

particular material context, it can be a powerful 

medium for increasing student engagement in 

learning. Multimedia provides opportunities 

for active student-centered learning, in which 

students can choose the relevant words and 

images that can change their learning styles 

(Piyayodilokchai, Panjaburee, Laosinchai, 

Ketpichainarong, & Ruenwongsa, 2013). 

Based on these conditions, it is neces-

sary to develop accounting learning media in 

the form of accounting multimedia, which is a 

combination of various forms of technology-

based learning media to support the learning 

process by emphasizing the process of solving 

problems scientifically. The material used as 

the content of ICT-based accounting multi-

media application is bank reconciliation. The 

material was chosen because students stated 

that the bank reconciliation material was diffi-

cult to understand. The development of this 

media is expected to make students motivated 

to seek information and communicate actively 

so they can conclude the material they learn by 

themselves. Multimedia is an appropriate tool, 

enables students to engage in learning actively, 

facilitates them in learning, as well as enables 

them to make decisions or take active action in-

volving them in the learning process (Arenas‐

Márquez, Machuca, & Medina‐López, 2012). 

The use of multimedia in learning will make 

students more interested in participating in the 

teaching and learning process because the ma-

terial contained in multimedia learning is made 

as attractive as possible and inserted with ani-

mations that support the material (Admadja & 

Marpanaji, 2016, p. 175). Therefore, this study 

aims to produce ICT-based learning media for 

VHS in the form of ICT-based accounting 

multimedia application (MAKSI) on bank re-

conciliation material. 

RESEARCH METHOD 

This research is research and develop-

ment in education. Research and development 

is a research method used to develop or vali-

date products used in education and learning 

(Gall, Gall, & Borg, 2003). The development 

model used in this research is the ADDIE mod-

el consisting of five phases: Analysis, Design, 

Develop, Implementation, and Evaluation 

developed by Reiser and Mollenda (Pribadi, 

2010, p. 115). The researchers employed the 

model because the model is general and flexi-

ble, so it can be used for learning instrument 

development. At each phase of development, 

evaluation and revision were conducted so that 

the resulting product became valid and re-

liable.  

The development of ICT-based account-

ing multimedia (MAKSI) on bank reconcilia-

tion material is a series of processes undertaken 

to develop a new product in instructional media 

based on the existing development theory. In 

this research, the developed product and its 

feasibility were tested based on the validation 

of the experts and the students. In addition to 

developing and validating learning media, this 

research also aims to solve learning problems 

and find the knowledge that can be used as 

practical solutions. The outcomes of this re-

search are expected to be ICT-based learning 

media solution that is used not only by the 

target schools but also by those all over 

Indonesia through application downloads in 

the Android Play Store. The research and de-

velopment procedure of MAKSI is illustrated 

in Figure 1. 

Analysis Phase  

The analysis phase begins with infor-

mation-gathering activity and learning prob-

lem identification to serve as a basis for devel-

oping new products. This phase includes the 

implementation of performance and needs ana-

lyses used to formulate learning objectives. 

Performance analysis aims to define the cir-

cumstances occurring in the field and to clarify 

what performance problems are encountered. 

At this phase, an observation is made to iden-

tify the gap between the current learning condi-

tions and the desired learning conditions re-

lated to the students' understanding of the 

learning materials. The observations were con-

ducted at SMK Negeri 1 Surabaya, Indonesia, 

a vocational high school that has an accounting 

department. Based on the results of the perfor-

mance analysis, needs analysis was then con-

ducted for product development. At this phase, 

an analysis of the material was carried out in 

the development of the bank reconciliation ma-

terial. Then, the researchers determined the 

learning objectives based on the results of 

needs analysis. 
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 Development Framework Model of MAKSI

Design Phase 

Design phase is done to facilitate the 

design of products to be developed in the form 

of a solution to the problem that has been 

described in the analysis phase, which consists 

of pre-production and storyboard preparation 

phases. Pre-production activities begin with 

designing the contents of the developed prod-

uct that is the material and presentation appro-

priate to the learning objectives. Then, the con-

cept of the developed accounting multimedia is 

set up. The components needed in the develop-

ment are also prepared in this phase, such as 

creating animated figures in accounting multi-

media, background design, preparing audio, 

and other visual and audio components needed 

for product development. MAKSI was created 

using Adobe Flash Professional software. The 

next step is making the learning media story-

board in the form of a product development 

program script. 

Development Phase  

The development phase is the realization 

of the development plan in the designing phase 

that aims to produce product development 

whose validity, feasibility, and effectiveness 

furthermore need to be tested This phase con-

sists of production activities as well as product 

review and validation. Production activities 

were based on a storyboard that has been 

created at the design phase so as to produce the 

initial product of MAKSI (Prototype I). Next, 

Prototype I was validated by the experts, con-

sisting of material and media experts. From the 

results of experts' validations, opinions, and 

suggestions for improvement of product devel-

opment were obtained. The next revision of 

Prototype I was in accordance with the opin-

ions and suggestions of improvement from the 

experts. The revised Prototype I was then re-

validated by the expert to provide a media 

feasibility assessment. This phase resulted in 

MAKSI ready for trials (Prototype II). 

Implementation Phase 

This phase is a pilot phase, in which 

MAKSI product that has been reviewed and 

validated (Prototype II) was tested on the 

individual, small group, and field trials. The 
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trial was conducted on the eleventh students of 

the accounting department in SMK Negeri 1 

Surabaya, Indonesia. The population in this 

study was all eleventh students of the account-

ing department in SMK Negeri 1 Surabaya 

amounted to 252 people divided into six class-

es. The sampling technique in selecting the 

class used in individual, small group and field 

trials was simple random sampling because all 

students in the population received the same 

material with the same methods, learning me-

dia, and curriculum so that the population is 

considered homogeneous.  

The individual trial was conducted on 

three selected students with high, medium, and 

low ability so that they can be viewed as repre-

sentative samples. This trial was conducted to 

obtain evidence of the initial product (Proto-

type II) feasibility on a limited basis empha-

sizing the suggestions and feedback on the 

product from the students as the users to be 

taken into consideration in revising the prod-

uct. The revised Prototype II was based on the 

experts' opinions and suggestions, and three 

students proceeded to the small group trial 

phase. At this phase, the product was tested on 

a small group of students consisting of ten not 

included in the individual trial. This trial aims 

to obtain product feasibility data from the stu-

dents as users. Based on the results of the trial, 

the ICT-based accounting multimedia was ap-

propriate for use in the field test for product 

effectiveness test. The field test is a test con-

ducted in the field with a minimum sample size 

of 30 people. Therefore, a well-tested Proto-

type II of small group trial results was tested on 

40 students to determine the effectiveness of 

the developed products. The effectiveness test 

of the product use was done by giving pre-test 

and post-test in the form of an essay test about 

bank reconciliation material. 

Evaluation Phase 

This phase aims to assess whether the 

product developed in accordance with expecta-

tions or not. In the ADDIE development mod-

el, the evaluation phase is not only at the end 

of the development but also at each phase. The 

evaluation is needed for revision needs or for-

mative evaluation. From the evaluation phase, 

it was found that the final product of ICT-based 

accounting multimedia tested was feasible and 

ready to be used in the accounting learning 

process on bank reconciliation material. 

The types of data obtained in this re-

search are qualitative and quantitative data. 

The data collection techniques used in this re-

search are observation, interview, question-

naire, and test. The form of the test used in this 

study is the test of learning outcome in the form 

of an essay test which is aimed at revealing the 

data of students' understanding of bank recon-

ciliation material. MAKSI is considered feasi-

ble if the average result of all aspects in the 

expert validation questionnaire and the stu-

dents' assessment gets a percentage of ≥ 61% 

to obtain a feasible or very feasible interpreta-

tion (Riduwan, 2013). Pre-test and post-test re-

sults were calculated using a t-test to determine 

whether there was an increase in the students' 

scores after using MAKSI. 

RESULTS AND DISCUSSION 

The results of MAKSI development re-

search on bank reconciliation material were 

based on the development process, feasibility, 

and effectiveness of the media through five 

phases of the ADDIE model, namely: Analysis, 

Design, Development, Implementation, and 

Evaluation phase. The results of the study can 

be explained as follows: 

Analysis Phase 

From the analysis phase, it was obtained 

that the appropriate school for the research was 

SMK Negeri 1 Surabaya, which is the best 

vocational high school in Surabaya, Indonesia, 

and has an accounting department. The school 

already has enough facilities in the form of a 

computer lab, free-wifi, and LCD-projector 

provided in each class. With such conditions, 

ICT-based learning is feasible because the fa-

cilities are adequate. Then, the observation and 

interview with students about the condition of 

perceived learning were conducted. The stu-

dents said that one of the difficult accounting 

materials was bank reconciliation material. It 

was found that the students had difficulties in 

understanding the terms of the bank reconcili-

ation because they were only given knowledge 

of the theories, which led to the differences in 

bank reconciliation. It made them just memo-

rizing without really understanding where the 

differences in bank reconciliation that should 

be recorded in the company report or bank 
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statements are from. They also expressed the 

need for the development of instructional me-

dia used. They felt that the learning was mono-

tonous and boring because almost all subjects 

only used textbooks and sometimes only relied 

on the teachers' explanations.  

Based on the results of the above per-

formance analysis, it indicates that there are 

problems in learning accounting, especially on 

bank reconciliation material. The problem lay 

in the limited learning media used in account-

ing learning so that the students' understanding 

of bank reconciliation material was still low. 

The selection of instructional media in the form 

of textbooks had not been optimal because the 

school facilities are complete, and ICT-based 

facilities are available. It also made the stu-

dents get tired and feel that learning is not so 

interesting that they tend to be passive, and the 

learning is teacher-centered. In addition, the 

demands of the curriculum and the develop-

ment of the era associated with the use of ICT 

in the learning process need to be considered. 

With these conditions, it is necessary to im-

prove accounting learning with the selection of 

appropriate learning media to improve stu-

dents' understanding by utilizing ICT. 

The development of ICT-based learning 

media is a form of ICT utilization in learning. 

One of ICT-based learning media is interactive 

multimedia that can be used in on-line/off-line 

learning. Multimedia provides many benefits 

in learning. It makes the material closer to real 

conditions (Oud, 2009); it creates active, stu-

dent-centered learning (Piyayodilokchai et al., 

2013), fun, and also exciting learning (Téllez, 

2008); and improves students' understanding in 

accounting learning (Sithole, 2017). Therefore, 

ICT-based multimedia is an appropriate learn-

ing medium to be developed based on the prob-

lems encountered. 

Design Phase 

The product was designed with the con-

cept of responsive design, meaning that the 

developed accounting multimedia display fits 

in various media, such as smartphones, com-

puters, and laptops. The application used for 

making the product was Adobe Flash Profes-

sional, so that the output file format is adapted 

to the media used. For Android-based mobile 

phones (smartphones), it uses .apk format so it 

can be downloaded in the Android Play Store. 

For computers and laptops, the format is .swf. 

Thus, the developed product was accessible 

either by teachers or students according to the 

devices they have. Then the presentation of 

ICT-based accounting multimedia as outlined 

in the storyboard in the form of a script pro-

gram was made. The program script consists of 

the content displayed in each scene consisting 

of the opening, content, and closing sections. 

Furthermore, the making of animated charac-

ters in multimedia accounting, background de-

sign, music accompaniment (audio), and other 

visual and audio components is also prepared 

at this stage. In the end, the name of the product 

was developed, namely ICT-Based Accounting 

Multimedia (MAKSI). 

Development Phase 

Development phase consists of produc-

tion activities as well as a product review and 

validation activities. Production activities were 

done based on the program script (storyboard) 

previously made. This production activity pro-

duced the initial product of MAKSI (Prototype 

I) presented in Figure 2. 

The Prototype I was reviewed and vali-

dated by the experts of materials and media. 

The validation resulted in suggestions and also 

feedbacks consisting of: (1) back sound varia-

tion, (2) the addition of the narrative material, 

(3) the arrangement of the narrator and back 

sound volume so as not to collide, (4) the clari-

fication of the instructions for use in each 

section. Based on these suggestions, improve-

ments were made to produce a revised Proto-

type I and then validated by the experts. Mate-

rial expert validation results are depicted in 

Figure 3. 

Figure 3 shows that the accuracy of 

MAKSI is 90% of feasibility, which means that 

MAKSI has clearly defined learning objectives 

and materials. Similarly, the aspect of interest 

shows the percentage of the feasibility of 90%, 

which means that the concept developed in 

ICT-based accounting multimedia allows stu-

dents to understand bank reconciliation mate-

rial. The completeness aspect obtains a 90% of 

feasibility, which means that the bank recon-

ciliation material contained in MAKSI is pre-

sented in an actual, complete, logical, clear, 

and coherent manner. The material delivered is 

also packaged in an interesting and related to 

the knowledge that students have so that the 

aspect of attention obtains a percentage of the 

feasibility of 90%. MAKSI also has good con- 
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 MAKSI Features and Interface 

 
 Feasibilty of MAKSI from Material

formity so as to obtain the percentage of the 

feasibility of 87.5%. On the aspect of providing 

learning opportunities, the feasibility is 90%, 

which means that MAKSI was also proven to 

provide learning opportunities for students to 

develop knowledge independently and equip-

ped with simulation on bank reconciliation 

exercises. MAKSI provides solutions and as-

sistance to improve students' understanding be-

cause the design and illustrations used to make 

it easier for students to learn bank reconcili-

ation material so that the aspect of providing 

assistance to learn gets a 90% percentage of 

feasibility. Then the aspect of motivating quali-

ty gets 83% feasibility percentage which means 

that the presentation of material concept in 

MAKSI cultivates students' curiosity, creativi-

ty, liveliness, and learning motivation. It is evi-

dent from the change in the students' attitudes 

when using MAKSI to be more active in asking 

questions and more diligent when working on 

questions and exercises provided. The bank re-

 Login Interface   Main Page   Introduction 

 Material Menu   Challenge Menu  Brain Teaser 

 Let’s Practice Menu    Exercise Questions Interface 
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conciliation material presented in MAKSI can 

also be reused in the next school year so that 

the instructional flexibility aspect gets an 80% 

percentage of feasibility. 

Based on the validation score from those 

some aspects, it was obtained the average score 

of MAKSI feasibility by the material expert is 

87%, which is included in the category of 

"Very Eligible". Thus, it can be concluded that 

in terms of material conformity, MAKSI is 

very suitable to be used as a medium of learn-

ing on bank reconciliation material. Then, the 

validation of media experts to the feasibility of 

MAKSI can be described in Figure 4. 

The percentage of the readability aspect 

is 100%, which means that the selection of 

letters, models, sizes, colors, the layout of text, 

and the use of language is appropriate so that it 

can be read very well by the users. MAKSI is 

also very easy to use, evident from the feasi-

bility percentage in the aspect of ease of use of 

100%. MAKSI is easy to use because it pro-

vides instructions for the use of media and can 

run on a variety of hardware specifications, 

laptops/computers, and android-based smart-

phones. MAKSI is also packed with an eye-

catching look on each page by considering col-

or and background alignment, text and image 

layout, music illustrations and sound effects, 

and the use of animations that are appealing 

and tailored to the students' age. Therefore, the 

aspect of display quality obtains a feasibility 

percentage of 95%. MAKSI program quality 

obtains a percentage of the feasibility of 100%, 

which means the selection of media and appli-

cations developed is appropriate and in accor-

dance with the times. MAKSI file is not large 

and simple in operation so that it is effective 

and efficient to develop and use the availability 

of navigation, clear instructions, and feedbacks 

for the users in every menu contained in MAK-

SI also maximize the quality of the developed 

media. Based on the results of the validation of 

media experts on the four aspects above, 

MAKSI obtains an average percentage of 96%. 

It can be concluded that the development of 

MAKSI is very feasible to be used as an ICT-

based accounting learning media. 

Implementation Phase 

After obtaining validation from material 

and media experts, the product was tested to 

find out the students' opinions and assessments 

as MAKSI users. From the product testing on 

the individual trial conducted on three students, 

it was suggested that the number of questions 

provided on the let's practice! menu should be 

increased. Based on these suggestions, there 

were additional questions, as many as 20 mul-

tiple-choice questions greater than the initial 

questions of ten multiple-choice questions. 

Then, the small-group trial was conducted on 

ten students to find out the feasibility of ICT-

based accounting multimedia from the students 

as the users. They were asked to try to use ICT-

based accounting multimedia then fill out stu-

dent assessment questionnaires. MAKSI feasi-

bility assessment from the students as the users 

can be described in Figure 5. 

Based on the students' assessment of 

MAKSI, the average percentage of feasibility 

is 88.7%, which indicates that three aspects as-

sessed in MAKSI, i.e., the quality of content 

and objectives, instructional quality, and tech-

nical quality, get excellent responses from the 

students. According to the students' opinions, 

the presentation of bank reconciliation material 

in MAKSI is good and complete in accordance 

with the material contained in textbooks that 

they normally use. The material contained in 

MAKSI is also in accordance with the learning 

objectives of the financial accounting subject.

 

 Feasibilty of MAKSI from Media Expert 
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 Feasibilty of MAKSI from Students’ Assesment

Therefore, the feasibility of content and ob-

jective quality aspect is 95%. The students 

thought that the use of MAKSI did not interfere 

with learning and even made them learn more 

and understand the bank reconciliation mate-

rial more deeply. The use of MAKSI made 

learning more enjoyable so that students paid 

more attention to the lesson. Although they felt 

that they would not often use MAKSI because 

the material is still limited to bank reconci-

liation, the students thought that many people 

would learn faster with the help of MAKSI. 

Therefore, the aspect of instructional quality 

obtained a feasibility percentage of 81.1%. In 

the technical aspect, the percentage of feasi-

bility is 90%. Students felt the language used 

was appropriate so that they more easily under-

stood the material after learning with MAKSI.  

A further field trial was conducted to 

determine the effectiveness of ICT-based ac-

counting multimedia to improve students' un-

derstanding of bank reconciliation material. 

The test was performed on 40 students by 

giving pre-test and post-test. The differences in 

the students' understanding were analyzed us-

ing the t-test. The test results are presented in 

Table 1, which indicates that there are signi-

ficant differences in students' understanding 

between pre-test and post-test (p = .000). 

Table 1. Pre-test and Post-test Score 

 n Mean sd df t p 

Pre-test 40 52.18 9.235 
39 15.382 .000 

Post-test 40 76.23 12.624 

Source: The data process in 2018 

 

Based on Table 1, it can be seen that the 

significance value of the t-test is 0.00. The 

significance value is smaller than 0.05 (0.00 

<0.05), so that it can be stated that there is a 

difference between students' understanding be-

fore and after using MAKSI. These results 

indicate that in general, after using MAKSI, 

learning can increase students' understanding 

(Pratiwi et al., 2018, p. 151). 

Evaluation Phase 

The results of the overall validation 

score analysis obtains a score of 90.6%. It 

indicates that the MAKSI on bank reconcilia-

tion material is considered very feasible to be 

used in learning with average material expert 

validation of 87%. The average validation from 

the media expert is 96%, and the student's aver-

age assessment is 88.7%. Thus, it was found 

that the use of MAKSI can help the learning 

process to become more fun and improve stu-

dents' understanding because it is easy to use 

and interesting for students. MAKSI has com-

plete features/menu ranging from introductory 

material, core material, simulation, and prac-

tice questions that can be operated on laptops/ 

computers and smartphones. The use of this 

medium was also able to make students more 

active and curious so that they were motivated 

to learn independently. The test results also 

show that after using MAKSI, the students' 

understanding increases. This is evidenced by 

the increase in the average students' test scores 

from 52.18 (pre-test) to 76.23 (post-test).  

The results of this discussion indicate 

that multimedia applications and practical 

experience can deepen students' abilities and 

knowledge and increase student motivation 

(Adedokun-Shittu & Shittu, 2015, p. 191; 

Nickchen & Mertsching, 2016, p. 482; Scott & 

Cong, 2010, p. 280; Trieb, 2016, p. 310; 

Wankel & Blessinger, 2013, p. 7). Students' 

understanding can also be developed by using 
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innovative, interesting, and fun learning with 

the help of ICT (Butler & Reddy, 2010, p. 772; 

Lindberg, Olofsson, & Fransson, 2017, p. 126; 

Zweekhorst & Maas, 2015, p. 15). In addition, 

the opinion of Riduwan (2013, p. 89) states 

MAKSI in the material of bank reconciliation 

can be said to be feasible if the average percent-

age of questionnaires validated by material 

experts and media experts as well as student 

evaluations averaged 61%. Based on the results 

of the research and the data obtained in the 

field, it can be stated that MAKSI is proven to 

be very feasible to use in accounting learning. 

Therefore, MAKSI is expected to be a fun 

alternative learning media and to improve stu-

dents' understanding. 

CONCLUSION 

This research and development resulted 

in the form of ICT-based accounting multime-

dia (MAKSI) on bank reconciliation material 

suitable for use in accounting learning in voca-

tional high schools. The development process 

conforms to the ADDIE development model 

through five stages of development consisting 

of analysis, designing, development, imple-

mentation, and evaluation stage. Based on the 

validation of material and media experts, ICT-

based accounting multimedia on bank reconci-

liation material is very feasible to be used as a 

medium of learning with the average validation 

score from the material experts by 87% and the 

average validation score from the media expert 

of 96%. In respect to the result of the assess-

ment of students as the users, ICT-based ac-

counting multimedia on bank reconciliation 

material is very feasible to use as a medium of 

learning indicated by the average percentage of 

students' assessment of 88.7%.  

The utilization of MAKSI in learning 

can increase the average students' score. Before 

using ICT-based accounting multimedia (pre-

test), the average score was 52.18, and after 

using ICT-based multimedia accounting (post-

test), the score increased to 76.23. Hence, it can 

be concluded that the average score after using 

ICT-based accounting multimedia (post-test) is 

better than that before using the application. 

The results are consistent with those of Trieb 

(2016), Adedokun-Shittu and Shittu (2015), 

and Sithole (2017) studies which stated that a 

multimedia is a tool that enables students to 

engage in learning actively, facilitates learn-

ing, and enables them to make decisions or take 

active action involving them in the learning 

process. Multimedia applications and practical 

experience can deepen the students' ability and 

understanding, as well as increase their mo-

tivation  (Butler & Reddy, 2010; Nickchen & 

Mertsching, 2016). 
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INTRODUCTION 

Vocational education is an education 

which is aimed at preparing skilled, ready, as 

well as productive human resources in specific 

fields. According to Fedorov and Tretyakova 

(2016, p. 9810), vocational education is re-

quired to have instructors fully involved in 

providing education and training in encourag-

ing the vocational education system. Instruc-

tors in vocational education must be able to 

plan education that is disciplined and capable 

of being explained logically or according to 

facts.  

Vocational high school is one of the edu-

cational institutions which aims to produce 

graduates who are ready to work. Graduation’s 

distribution is one of the provisions and imple-

mentation of the Vocational curriculum, even 

as a benchmark for the success of vocational 

high schools, as stated in the Regulation of the 

Minister of Education and Culture No. 34 of 

2018 concerning the national standard of edu-

cation in Vocational High School (VHS) or 

Sekolah Menengah Kejuruan (SMK) and also 

Islamic Vocational High Schools: VHS/Islam-

ic VHS is part of the national education system 

which has the aim of vocational education, that 

is, producing skilled workers who have the 

ability in accordance with the demands of the 

business/industrial world, and are able to de-

velop their potential in adopting and adapting 

to the development of science, technology, and 

art. The existence of standards that regulate 

vocational secondary schools is expected to be 

able to encourage as well as strengthen the 

potential and guarantee of graduates with the 

quality that is included in the job market 

qualifications. 

Of the existing standards for secondary 

education in Indonesia, the government has 

launched the Vocational High School revital-

ization program in accordance with the Presi-

dential Instruction No. 9 of 2016. In the steps 

or efforts to revitalize the vocational school, 

there needs to be a curriculum alignment sup-

ported by the role of stakeholders, the role of 

the world of work (industrial world of busi-

ness) in the hope that graduates have compe-

tencies in accordance with the relevant fields. 

Vocational curriculum dissemination is in ac-

cordance with the Presidential Instruction No. 

9 of 2016 written in the vocational high school 

revitalization strategy that the flow of the 

vocational school curriculum alignment can be 

started from the ability of students to be sup-

ported by vital needs of education facilities and 

infrastructure, while in the work world identifi-

cation of competency needs which is in accord-

ance with vocational high school. If both of 

them have been implemented, then vocational 

schools and the business world in the industry 

can harmonize the Vocational High School 

curriculum.  

Comprehension of the type of command 

or assignment of a work which is related to the 

development of knowledge in education is 

called vocational education (Sudira, 2016). 

Further, Pavlova (2009) said that the objectives 

of the tradition of vocational education include: 

traditionally, direct preparation for work was 

the primary goal of vocational education. It 

was perceived as providing specific training 

that was reproductive and based on the teach-

ers’ instruction, with the intention to develop 

an understanding of a particular industry, com-

prising the specific skills or tricks of the trade. 

Students’ motivation was seen to be engender-

ed by the economic benefit to them in the 

future. Competency-based training was chosen 

by most governments in western societies as a 

model for vocational education. Juridically, the 

basic definition of vocational education in 

Indonesia is stated in the Law of Republic of 

Indonesia No. 20 of 2003 concerning National 

Education System that vocational education is 

secondary education to prepare students to 

work in accordance with certain fields. Voca-

tional education will be efficient if the environ-

ment is provided in accordance with the condi-

tions of the world of work, training held in 

vocational education will be efficient if the 

tasks given have similarities with operations in 

the workforce or industry, and the need for 

habitual behavior applied in the workforce or 

industry. 

In carrying out its roles and functions, 

vocational high schools (VHSs) certainly need 

a unit called Special Job Market (Bursa Kerja 

Khusus or BKK), as structured in Figure 1, to 

connect graduates to the world of work and 

industry. Special Job Market is an implement-

ing unit that provides services and information 

on job vacancies, executors of marketing, dis-

tribution, and placement of workers.  
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 The Special Job Market Organizational Structure 
(Source: Department of Manpower and Transmigration, 2012) 

 

As stated in the Regulation of the Minis-

ter of Manpower No. 39 of 2016 concerning 

manpower placement, Special Job Market is an 

institution which is formed in secondary, high 

education, and job training institutions that 

carry out work placements for graduates. Fur-

thermore, the regulation also explains that the 

scope of Special Job Market includes: (1) re-

gistration and data collection of job seekers 

who have completed their education or train-

ing; (2) registering job opportunity vacancies; 

(3) giving guidance to job seekers (graduates) 

to know their talents, interests, and also abil-

ities according to the needs of labor users or for 

independent businesses; (4) offers to the labor 

users regarding the availability of labor; (5) 

implementation of verification as a follow-up 

of the delivery and placement that has been 

carried out; (6) holding a Job Exhibition (Job 

fair). 

Perception is the responding, meaning, 

picturing, or interpretation of what is seen, 

heard, or felt by the senses in the form of atti-

tudes, opinions, and behavior. Slameto (2010) 

concludes that perception is a process that 

involves the entry of messages or information 

into the human brain, through human percep-

tion continuously in contact with the environ-

ment. This relationship is done through the 

senses, namely the sense of sight, listener, 

touch, taste, and smell. Sarwono (2012) states 

that perception takes place when receiving a 

stimulus from the outside world that is cap-

tured by the organs of his aid, which then enters 

the brain. 

The Special Job Market in carrying out 

its programs certainly requires assessments 

from parties involved in it, including graduates. 

The assessment of graduates in the form of 

perception can be one material to evaluate the 

performance itself. 

Langsa City has ten public and private 

vocational high schools which are spread 

throughout the city. However, only four of 

them have the Special Job Market, namely, 

SMK N 1 Langsa, SMK N 2 Langsa, SMK N 3 

Langsa, and SMK N 4 Langsa. The data of the 

graduates of the schools are clearly presented 

in Table 1. 

Table 1. Graduate Search Data 

School Name 
Number of 

Graduates 
Working 

SMK N 1 Langsa 175 63 

SMK N 2 Langsa 383  169 

SMK N 3 Langsa 213  113 

SMK N 4 Langsa 38  20 

Total 809 365 

(Source: Observation data, 2019) 

 

Table 1 shows that the absorbed gradu-

ates' scores are very low, which is only about 

45% of the total graduates. Therefore, it is ne-

cessary to conduct research that aims to deter-

mine the perceptions of graduates on Special 

Job Market performance. It is expected that the 

results of this research will be useful as an eva-

luation material for related parties to improve 

the absorption of vocational schools graduates 

through the Special Job Market. 
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RESEARCH METHOD 

This study is a quantitative research em-

ploying a descriptive approach. It was con-

ducted using a questionnaire which was filled 

out by the graduates of SMKN 1 Langsa, 

SMKN 2 Langsa, SMKN 3 Langsa, and also 

SMKN 4 Langsa of the academic year of 2007/ 

2008, who had worked through the Special Job 

Market. Because it was constrained by great 

distances, the researchers sent the question-

naires online to the graduates then analyzed it. 

The population was 55 graduates who were 

obtained through the sampling method as much 

as 15% of the total graduates. Data analysis 

was carried out by three steps: (1) collecting 

respondents' data; (2) analyzing the data by 

describing the collected data; (3) presenting 

data in a visual form. 

RESULTS AND DISCUSSION 

Results 

Based on Table 2, it can be explained 

that: (1) for the indicator of Special Job Market 

is an institution to bring together job seekers 

and users of labor (vocational graduates), there 

are 24 respondents (43.64%) who said they are 

satisfied and 31 respondents (56.36%) who 

said they are very satisfied; (2) for the indicator 

of Special Job Market performance in schools 

helps me to find relevant job information, 26 

respondents (47.27%) said they are satisfied, 

and 29 respondents (52.73%) said they are very 

satisfied; (3) for the indicator of Special Job 

Market is able to carry out obligations and 

programs in the working distribution, 31 re-

spondents (56.36%) said they are satisfied and 

24 respondents (43.64%) said they are very 

satisfied; (4) for the indicator of Special Job 

Market is able to reduce the waiting period for 

graduates to get jobs, 24 respondents (43.64%) 

said they are satisfied, and 31 respondents 

(56.36%) said they are very satisfied; (5) for 

the indicator of Special Job Market utilizes 

information technology to support services, 27 

respondents (49.09%) said they are satisfied, 

and 28 respondents (50.91%) said they are very 

satisfied; (6) for the indicator of Special Job 

Market provides good information services on 

employment, 29 respondents (52.73%) said 

they are satisfied and 26 respondents (47.27%) 

said they are very satisfied.

Table 2. Special Job Market Performance Aspect 

No Indicator 

Disatisfied 

Percentage 

(%) 

Quite 

Satisfied 

Percentage 

(%) 

Satisfied 

Percentage 

(%) 

Very 

Satisfied 

Percentage 

(%) 

1 Special Job Market is an 

institution to bring together job 

seekers and users of labor 

(vocational graduates) 

0 0 43.64 56.36 

2 Special Job Market performance  

in schools, helps me to find 

relevant job information 

0 0 47.27 52.73 

3 Special Job Market is able to 

carry out obligations and 

programs in the working 

distribution 

0 0 56.36 43.64 

4 Special Job Market is able to 

reduce the waiting period for 

graduates to get jobs 

0 0 43.64 56.36 

5 Special Job Market utilizes 

information technology to 

support services 

0 0 49.09 50.91 

6 Special Job Market provides 

good information services on 

employment 

0 0 52.73 47.27 

(Source: Result of data analysis, 2019) 
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Based on Table 3, it can be explained as 

follows. (1) For the indicator of Special Job 

Market supports the absorption of graduates in 

the relevant workforce, there are two respon-

dents (3.64%) who said they are quite satisfied, 

21 respondents (38.18%) who said they are 

satisfied, and 32 respondents (58.18%) who 

said they are very satisfied. (2) For the indi-

cator of Special Job Market have provided 

effective career guidance to students and grad-

uates, 17 respondents (30.91%) said they are 

satisfied and 38 respondents (69.09%) said 

they are very satisfied. (3) For the indicator of 

Special Job Market carries out data collection 

and classification of students based on physi-

cal, age, grades, majors and sex periodically 

and have been submitted to students and grad-

uates, 25 respondents (45.45%) said they are 

satisfied and 30 respondents (54.55%) said 

they are very satisfied. (4) For the indicator of 

Special Job Market provides services by 

presenting a consulting firm from the company 

as a provision to enter the workforce, 20 re-

spondents (36.36%) said they are satisfied and 

35 respondents (63.64%) said they are very 

satisfied. (5) For the indicator of Special Job 

Market has held seminars, workshops, or 

training on career management and strategies 

in finding information or job vacancies, 34 

respondents (61.82%) said they are satisfied 

and 21 of them (38.18%) said they are very 

satisfied. (6) For the indicator of Special Job 

Market in schools has carried out regular 

recruitment of graduates (annually), 28 respon-

dents (50.91%) said they are satisfied and 27 

(49.09%) said they are very satisfied. 

Table 3. Role of Special Job Market Aspect 

No Indicator 

Disatisfied 

Percentage 

(%) 

Quite 

Satisfied 

Percentage 

(%) 

Satisfied 

Percentage 

(%) 

Very Satisfied 

Percentage 

(%) 

1 Special Job Market supports the 

absorption of graduates in the 

relevant workforce 

0 3.64 38.18 58.18 

2 Special Job Market have 

provided effective career 

guidance to students and 

graduates 

0 0 30.91 69.09 

3 Special Job Market carry out data 

collection and classification of 

students based on physical, age, 

grades, majors and sex 

periodically and have been 

submitted to students and 

graduates 

0 0 45.45 54.55 

4 Special Job Market provides 

services by presenting a 

consulting firm from the 

company as a provision to enter 

the workforce 

0 0 36.36 63.64 

5 Special Job Market has held 

seminars, workshops, or training 

on career management and 

strategies in finding information 

or job vacancies 

0 0 61.82 38.18 

6 Special Job Market in schools has 

carried out regular recruitment of 

graduates (annually) 

0 0 50.91 49.09 

(Source: Result of data analysis, 2019) 
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Based on Table 4, it can be explained 

that (1) on the indicator of Special Job Market 

has provided information services in the form 

of job fair, recruitment, assessment, training 

career, and professional development, 16 re-

spondents (29.09%) said they are satisfied, and 

39 of them (70.91%) said they are very satis-

fied. (2) On the indicator of Special Job Market 

helps identify skills and abilities for suitable 

jobs, 20 respondents (36.36%) said they are sa-

tisfied, and 35 others (63.64%) said they are 

very satisfied. (3) On the indicator of Special 

Job Market helps in building skills to get a job, 

21 respondents (38.18%) said they are satisfied 

and 34 respondents (61.82%) said they are very 

satisfied. (4) On the indicator of Special Job 

Market helps send the job application file to the 

desired company or workplace, 23 respondents 

(41.82%) said they are satisfied, and 32 respon-

dents (58.18%) said they are very satisfied. (5) 

On the indicator of Special Job Market builds 

intensive communication with graduates, 30 

respondents (54.55%) said they are satisfied, 

and 25 respondents (45.45%) said they are very 

satisfied. (6) On the indicator of Special Job 

Market in schools has complete and adequate 

infrastructure, 29 respondents (52.73%) said 

they are satisfied, and 26 respondents (47.27%) 

said they are very satisfied. (7) On the indicator 

of Special Job Market conducts data collection 

and tracking of graduates, there are 26 respon-

dents (47.27%)who said they are satisfied, and 

29 (52.73%) who said they are very satisfied. 

Based on Table 5, it can be explained 

that (1) on the indicator of Career services and 

vocational high schools graduate work place-

ments have been achieved, there are 24 respon-

dents (43.64%) who said they are satisfied and 

31 respondents (56.36%) who said they are 

very satisfied. (2) On the indicator of Vocation-

al high schools graduates in accordance with 

the job market qualifications (workforce), 28 

respondents (50.91%) said they are satisfied 

and 27 respondents (49.09%) said they are very 

satisfied. (3) On the indicator of Special Job 

Market is able to help the absorption of voca-

tional high schools graduates in the job market, 

24 respondents (43.64%) said they are satisfied 

and 31 respondents (56.36%) said very satis-

fied. (4) On the indicator of Special Job Market

Table 4. Special Job Market Service Aspect 

No Indicator 

Disatisfied 

Percentage 

(%) 

Quite 

Satisfied 

Percentage 

(%) 

Satisfied 

Percentage 

(%) 

Very Satisfied 

Percentage 

(%) 

1 Special Job Market has provided 

information services in the form 

of jobfair, recruitment, 

assessment, training career, and 

professional development 

0 0 29.09 70.91 

2 Centre helps identify skills and 

abilities for suitable jobs 

0 0 36.36 63.64 

3 Special Job Market helps in 

building skills to get a job 

0 0 38.18 61.82 

4 Special Job Market helps send the 

job application file to the desired 

company or workplace 

0 0 41.82 58.18 

5 Special Job Market builds 

intensive communication with 

graduates 

0 0 54.55 45.45 

6 Special Job Market in schools has 

complete and adequate 

infrastructure 

0 0 52.73 47.27 

7 Special Job Market conducts data 

collection and tracking of 

graduates 

0 0 47.27 52.73 

(Source: Result of data analysis, 2019) 
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is able to establish cooperation with the indus-

trial world of business (workforce), 20 respon-

dents (36.36%) said they are satisfied and 35 

respondents (63.64%) said they are very satis-

fied. (5) On the indicator of Special Job Market 

is able to harmonize learning between the 

workforce and school, there are 17 respondents 

(30.91%) who said they are satisfied and 38 

respondents (69.09%) who said they are very 

satisfied. (6) On the indicator of Special Job 

Market is able to provide soft skills as a provi-

sion to enter the workforce, 21 respondents 

(38.18%) said they are satisfied and 34 respon-

dents (61.82%) said they are very satisfied. (7) 

On the indicator of Special Job Market is able 

to increase the insight to students/vocational 

graduates with the workforce, so graduates can 

choose opportunities according to their compe-

tencies, 24 respondents (43.64%) said they are 

satisfied, and 31 respondents (56.36%) said 

they are very satisfied. 

After the data were analyzed, the per-

centage in Table 6 and the average results of 

graduates’ perception in Figure 2 are obtained. 

Table 6 shows that the performance of the Spe-

cial Job Market of Vocational High Schools in 

Langsa City is in the “Quite Satisfied” criteria. 

It is an obligation for the parties concerned to 

improve performance in order to achieve the 

Special Job Market goals as determined.

Table 5. The Success of the Special Job Market Aspect 

No Indicator 

Disatisfied 

Percentage 

(%) 

Quite 

Satisfied 

Percentage 

(%) 

Satisfied 

Percentage 

(%) 

Very Satisfied 

Percentage 

(%) 

1 Career services and 

vocational high schools 

graduate work placements 

have been achieved 

0 0 43.64 56.36 

2 Vocational high schools 

graduates in accordance 

with the job market 

qualifications (workforce) 

0 0 50.91 49.09 

3 Special Job Market is able 

to help the absorption of 

vocational high schools 

graduates in the job 

market 

0 0 43.64 56.36 

4 Special Job Market is able 

to establish cooperation 

with the industrial world 

of business (workforce) 

0 0 36.36 63.64 

5 Special Job Market is able 

to harmonize learning 

between the workforce 

and school 

0 0 30.91 69.09 

6 Special Job Market is able 

to provide soft skills as a 

provision to enter the 

workforce 

0 0 38.18 61.82 

7 Special Job Market is able 

to increase the insight to 

students / vocational 

graduates with the 

workforce, so graduates 

can choose opportunities 

according to their 

competencies 

0 0 43.64 56.36 

(Source: Result of data analysis, 2019) 
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Table 6. Perception of Graduates on the Importance of Career Center of State Vocational High 

Schools in Langsa City 

No Aspect Percentage (%) Criteria 

1 Special Job Market Performance 58.54 Quite Satisfied 

2 Role of Special Job Market 59.14 Quite Satisfied 

3 Special Job Market Service 51.02 Quite Satisfied 

4 The Success of the Special Job Market 51.17 Quite Satisfied 

(Source: Result of data analysis, 2019) 

 

 Average Results of Graduates’ Perception of Special Job Market 
(Source: Result of data analysis, 2019) 

 

Discussion 

Perception is an individual's assessment 

of something; it can also be said that perception 

is a process used by individuals to manage and 

interpret their sensory impressions in order to 

give meaning to their environment. Perception 

can be positive (good) or negative (not good). 

Good perception is formed from someone's ob-

servations of something that feels good. Simi-

larly, negative perceptions as well. Thus, it can 

be concluded that someone's perception can be 

an indicator of judgment about someone or 

something. A research conducted by Yazid and 

Ridwan (2017) shows that the positive percep-

tion of female students in viewing the develop-

ment of trends in Muslim clothing affects the 

rise of female Muslim-dressed students, even 

though this is not required at institutions where 

they studying. 

Next, Ramadhan and Soenarto (2015) 

conclude that students' perceptions of teacher 

teaching competence, parenting patterns, moti-

vation for student achievement, completeness 

of facilities practice infrastructure, and voca-

tional theory learning achievement are directly 

proportional to student learning outcomes 

themselves. In building a positive perception of 

its graduates, the Special Job Market must cer-

tainly consider the components that are the 

main indicators of the success of the Special 

Job Market in channeling graduates. Istianyani 

(2012) states there are several Special Job Mar-

ket services that can increase the absorption of 

graduates into the workforce, including (1) em-

ployment information services; (2) job fair; (3) 

recruitment; (4) assessment; (5) training, career 

and professional development, and (6) gradu-

ate relations. Pambayun and Wagiran (2014) 

said that in order to realize its purpose, Special 

Job Market has to (a) optimize job hunting 

activities so that existing job vacancies can be 

absorbed and conveyed to students and gradu-

ates to the maximum both in terms of quantity 

and relevance; (b) expand and strengthen coop-

eration networks with the business world and 
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the industrial world and other stakeholders so 

that the distribution and placement of graduates 

can run more broadly and optimally; (c) opti-

mize career guidance activities for students 

both individually and classically to improve 

students' ability to choose and develop their 

careers, and can align student preferences with 

existing labor needs.  

In line with that opinion, Septiningrum 

(2017) states that (1) Special Job Market needs 

to offer/promote graduates to the business 

world/industrial world by means of the Special 

Job Market. It can be done by registering grad-

uates who have not yet gotten a job, then Spe-

cial Job Market recommends to the business 

world/industrial world who open job openings 

according to the skills competencies possessed 

by graduates, so that more graduates are chan-

neled through the Special Job Market; (2) Spe-

cial Job Market should concern more on the 

order of the administration, because there are 

still administrations that have not been made. It 

can be done by creating a chart of organization-

al structure and graduates' data that are chan-

neled through Special Job Market and a data-

base of companies in collaboration with the 

Special Job Market. 

Ridawati (2017) states that to achieve its 

objectives, preferably (1) the Chairperson of 

the Special Job Market should have partici-

pated in Technical Guidance as the manager of 

the Special Job Market so that he is able to 

understand the duties as manager of the Special 

Job Market; (2) the Special Job Market person-

nel should be young, so they have high morale 

and mobility; (3) the Special Job Market man-

agers must be committed to developing the 

Special Job Market; (4) the principal must sup-

port all Special Job Market activities by pro-

viding dispositions and dispensations for Spe-

cial Job Market managers to abandon teaching 

assignments because they have to negotiate 

with the business and industry; (5) the principal 

must also have an open attitude with the busi-

ness world and industry; (6) students must have 

a relatively good, obedient, and ethical charac-

ter; and (7) the physical criteria of the child 

must be in accordance with the needs of the 

company because they have been prepared 

since the selection of new student admissions. 

Judging from the aspects of facilities and infra-

structure, achieving the Special Job Market 

program objectives is supported by factors: (1) 

adequate internet access; (2) adequate commu-

nication tools; (3) office stationery and ade-

quate documentation tools; and (4) school cars 

that can be used as operational vehicles for 

Special Job Market activities. In terms of finan-

cing aspects, the achievement of the Special 

Job Market program is supported by (1) fund-

ing opportunities for School Operational Costs 

(Bantuan Operasional Sekolah or BOS) for the 

management of Special Job Market, (2) the 

existence of operational assistance from indus-

trial partners, and (3) the existence of partici-

pation from parents through committee contri-

butions. 

The results of a research conducted by 

‘Afif (2017) produce several recommendations 

to the vocational high schools: (1) vocational 

high schools need to pay more attention to 

activities in order to establish work readiness 

for students, one of which is the formation of 

work readiness such as physical sports activ-

ities; (2) vocational high schools need to in-

crease the planting of work readiness to stu-

dents in each learning process, so students are 

interested in participating in Special Job Mar-

ket recruitment and are ready to be placed to 

work outside the area; (3) vocational high 

schools need to maximize counseling in the 

form of career guidance to provide students 

with knowledge about knowledge to face com-

petition in the world of work; (4) improve ser-

vice and renewal of employment information 

to students and graduates through information 

boards, social media or announced in schools 

so that every student knows that information; 

(5) increase promotion with the industrial 

world as a step to expand the network of co-

operation with industry and improve coop-

eration with industry in the field of recruitment 

and placement of prospective workers; (6) in-

crease activities similar to recruitment or place-

ment of prospective workers in the industry; 

(7) increase the effectiveness of activities that 

can strengthen relationships with graduates and 

involve graduates in school activities; (8) max-

imize the search for graduates and create a 

group of graduate ties as a medium for com-

munication with graduates intensively; (9) 

evaluate regularly as monitoring the imple-

mentation of Special Job Market activities; 

(10) schools need to pay more attention to the 

feedback made by the Special Job Market to 

schools as a recommendation to improve the 

student formation process to meet industry 

expectations. 
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CONCLUSION 

The vocational high school graduates’ 

perception towards the existing Special Job 

Market is still quite good. It can be seen from 

the research results that reveal the graduates’ 

perception is included in "Quite Satisfied" cri-

teria. However, it would be nice if the Special 

Job Market's performance was further en-

hanced. In accordance with its objectives, each 

VHS should have its own Special Job Market 

to realize the vision and mission itself. 
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INTRODUCTION 

Changes in the world are now entering 

the era of industrial revolution 4.0 or the fourth 

world industrial revolution, where technology 

becomes a necessity in human life. Everything 

has become limitless with unlimited use of 

computational power and data, due to the mas-

sive development of the internet and digital 

technology as human and machine movements 

and connectivity. The industrial revolution has 

changed the way humans work from using 

hands to turning into using machine tools so 

that they will disrupt various human activities. 

The birth of Industry 4.0 can increase 

digitalization which is driven by four factors 

(Yahya, 2018), namely: (1) increased data vol-

ume, computational power, and connectivity; 

(2) the emergence of analysis, capability and 

business intelligence; (3) the occurrence of 

new forms of interaction between humans and 

machines; and (4) improvement of digital 

transfer instructions to the physical world, such 

as robotics and 3D printing. Hermann, Pentek, 

and Otto (2016) suggest that there are four 

industrial design principles 4.0. First, inter-

connection (connection), namely the ability of 

machines, devices, sensors, and people to com-

municate with each other through the Internet 

of Things (IoT) or the Internet of People (IoP). 

This principle requires collaboration, security, 

and standards. Second, information transpar-

ency, which is an information system's ability 

to create virtual copies of the physical world by 

enriching digital models with sensor data, 

including data analysis and information pro-

vision. Third, technical assistance which in-

cludes: (a) the ability of the assistance system 

to support humans by combining and evalu-

ating information consciously to make the right 

decisions and solve urgent problems in a short 

time; (b) the ability of the system to support 

humans by carrying out various tasks that are 

unpleasant, too tiring, or unsafe; (c) visual and 

physical assistance. Fourth, decentralized deci-

sions, which are the ability of the virtual physi-

cal system to make their own decisions and 

carry out their tasks as effectively as possible. 

If you want to compete in the current 

digital era, Indonesia needs to immediately 

improve the capabilities and skills of human 

resources through education, become opera-

tors, and reliable analysis as a driver of the 

industry to achieve competitiveness and high 

productivity (Syamsuar & Reflianto, 2018). By 

doing the aforementioned actions, Indonesia 

can jump into a developed country in the 4.0 

industrial revolution. Wolter (Sung, 2018) 

identified the challenges of industry 4.0, name-

ly: (1) information technology security issues; 

(2) reliability and stability of production ma-

chinery; (3) adequate shelling skills; (4) reluc-

tance to change by stakeholders; and (5) loss of 

a lot of work because it turns into automation. 

Irianto (2017) simplifies the challenge of in-

dustry 4.0, namely: (1) industry readiness; (2) 

trusted workforce; (3) ease of socio-cultural 

arrangements; (4) diversification and job crea-

tion and industry opportunities 4.0, namely: (a) 

ecosystem innovation; (b) competitive indus-

trial base; (c) investment in technology; and (d) 

integration of small and medium enterprises 

(SMEs) and entrepreneurship. 

Challenges and opportunities for indus-

try 4.0 to prevent various impacts on people's 

lives, one of which is the problem of unem-

ployment. Data from the Central Bureau of 

Statistics (Badan Pusat Statistik or BPS) in 

2017 also show the number of unemployed 

people from vocational high school (Sekolah 

Menengah Kejuruan or SMK) ranks the high-

est, namely 9.27%, followed by high school 

(Sekolah Menengah Atas or SMA) graduates of 

7.03%, Diploma III (D3) graduates of 6.35 %, 

and the university graduates of 4.98%. It was 

identified that the cause of the high contri-

bution of vocational education to the number of 

unemployed people in Indonesia was, one of 

which, caused by the lack of special skills and 

soft skills possessed. The Director-General 

Mukti (Sumber Daya IPTEK & DIKTI, 2018) 

said that human resources determine the pro-

gress of a country. Moreover, Indonesia must 

be ready to face the industrial revolution 4.0 or 

fourth-generation industry. He also believes 

that Indonesian Universities can survive in this 

era of industrial revolution if implementing 4C: 

(1) Critical Thinking, namely being skeptical 

and critical. (2) Creativity, which is, being able 

to produce innovations. (3) Communication, in 

which science and technology that are made, 

must be accepted by the public correctly and 

does not cause misunderstanding. (4) Collabo-

ration, which is to cooperate and understand 

each other. 

Answering the challenges of industry 

4.0, Bukit (2014) states that vocational educa-

tion as education is different from other educa-
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tion, so it must have the following character-

istics: (1) oriented to individual performance in 

the world of work; (2) special justification on 

real needs in the field; (3) curriculum focus on 

psychomotor, affective, and cognitive aspects; 

(4) the benchmark for suc-cess is not limited to 

school; (5) sensitivity to the world of work; (6) 

fulfillment of adequate facilities and infrastruc-

ture; and (7) community support. The chal-

lenge of the 4.0 industrial revolution must be 

answered quickly and precisely, so as not to 

affect increasing unemployment. The govern-

ment seeks to respond to these challenges by 

focusing on improving the quality of human 

resources through vocational education in 

2018. The government, through cross-minis-

terial and institutional policies, issued various 

policies. One of the government's policies is 

the revitalization of vocational education in 

Indonesia. Support from the government must 

include (1) a learning system, (2) education 

unit, (3) students, and (4) educators and edu-

cation personnel. The revitalization of the 

learning system includes (1) curriculum and 

character education, (2) learning materials, (3) 

entrepreneurship, (4) alignment, and (5) evalu-

ation. Adjusting the curriculum and learning 

system that is suitable for responding to the in-

dustrial revolution 4.0 is 21st-century learning. 

 

 

 21st Century Learning 

According to Trilling and Fadel (2009), 

21st-century learning is oriented towards digital 

lifestyles, critical thinking tools, learning re-

search, and how knowledge works. The four 

orientations of the 21st-century learning are 

presented in Figure 1. Three of the orientations 

are very close to vocational education, namely 

how to work knowledge, strengthening think-

ing tools, and digital lifestyle. The workings of 

knowledge are the ability to collaborate on 

teams with locations, and with different tools, 

strengthening thinking tools is the ability to use 

technology, digital tools, and services, and 

digital lifestyle is the ability to use and adapt to 

the digital era. 

The content of learning in the 21st cen-

tury must always adjust to changes including in 

the era of industrial revolution 4.0. The learn-

ing process is expected to be able to fulfill 21st-

century skills, namely: (1) learning and innova-

tion skills, including mastery of diverse knowl-

edge and skills, learning and innovation, criti-

cal thinking and problem solving, communi-

cation and collaboration, and creativity; (2) 

digital literacy skills, including information 

literacy, media literacy and ICT literacy; (3) 

career and life skills, including flexibility and 

adaptability, and leadership and responsibility 

(Trilling & Fadel, 2009). 

Universitas Negeri Padang has several 

faculties and departments, one of which is the 

Department of Construction Engineering Edu-

cation, which, in that department, students will 

be taught a variety of subjects, one of which is 

Construction Project Management (Universitas 

Negeri Padang, 2017) in the aim of students 

can master and apply the course. In addition to 

compulsory courses, this Construction Project 

Management course is one of the requirements 

for conducting Industrial Field Practice. The 

learning process of the Construction Project 

Management course is carried out using mod-

ules and supporting media such as powerpoint 

slides. However, in reality, students still do not 

understand the learning of Construction Project 

Management so that student learning outcomes 

are low. Students' incomprehension of the Con-

struction Project Management module can be 

seen from the learning outcomes at the final 

grade of this course. 

Table 1.  Value of 135 Students 

Value 

2015/2016 until 2017/2018 

Total 

students 

Percentage 

(%) 

Value 

<70 (%) 

Average 

Quality 

Score 

A 4 2.64% 

40.4% B- 

A- 13 8.60% 

B+ 28 18.54% 

B 27 17.88% 

B- 25 16.55% 

C+ 12 7.94% 

C 5 3.31% 

C- 6 3.97% 

D 1 0.66% 

E 12 7.94% 

T - - 
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 In Table 1, it can be seen that the per-

centage of students who achieve the highest 

score (A) in the Construction Project Manage-

ment course is only 2.64%. Meanwhile, the 

students who score less than 70 are 40.4% with 

an average quality score of B-. The data were 

obtained from a population of 135 students in 

the academic year of 2015/2016 until 2017/ 

2018. 

Based on observations of the modules 

which were used in the learning process, stu-

dents find it difficult to understand the mate-

rial, because the material which is presented is 

incomplete and less attractive so that students 

cannot learn independently. Besides, the mod-

ule does not have a module format/framework 

that is complete and not in accordance with the 

needs and conditions that exist, such as the 

absence of module usage instructions, explana-

tions for students, teacher roles, final goals, 

competencies to be achieved, and also ability 

checks. 

Based on the Lecture Event Unit (Satuan 

Acara Perkuliahan or SAP) and direct observa-

tion in the classroom, the learning process in 

the Construction Project Management course is 

still carried out with lecture and question and 

answer methods. Consequently, the learning 

process becomes monotonous and uninterest-

ing; students will not experience directly in 

understanding the material Management of the 

Construction Project so that it is less meaning-

ful. Then, a learning model is needed that re-

quires students to be active, creative, innova-

tive, and think critically following the charac-

ter of industry 4.0. 

Sani (2014) defines project-based learn-

ing as learning with long-term activities that 

involve students in designing, making, and 

displaying products to overcome real-world 

problems. Project-based learning (PBL) is a 

learn-ing model that uses problems as the first 

step in gathering and integrating new knowl-

edge based on their experience in actual activ-

ities. Through the PBL, the inquiry process be-

gins by raising a guiding question and guiding 

students in a collaborative project that inte-

grates various subjects (material) in the curric-

ulum. PBL is an in-depth investigation of a 

real-world topic; it will be valuable for student 

attention and effort (Ministry of Education and 

Culture, 2014). The steps for implementing 

project-based learning can be explained by a 

diagram in Figure 2. 

 

 Project-Based Learning Steps 
(Source: Ministry of Education and Culture, 2014) 

 

Based on the problems, which are, stu-

dents have difficulty understanding the materi-

al so that the low final grade of the course, the 

modules used are not sufficient so students 

cannot learn independently, and the learning 

process still uses lecture and question and an-

swer methods so students do not get direct 

experience, then, an action needs to be taken to 

overcome them. The action taken is developing 

mobile-based project-based learning  e-module 

as a learning module in a more effective and 

innovative Construction Project Management 

course to make it easier for students to under-

stand the material and increase independence 

in learning. 

RESEARCH METHOD 

The research method used in this study 

is the Research and Development research 

method. It also employs a 4-D modeling tech-

nique (see Figure 3) consisting of four steps 

(Thiagarajan & Others, 1920). 

 

 

 4-D Modeling Steps 

Research that uses the research-and-

development method (Sugiyono, 2014) is a 

research in the form of needs analysis and is 

used to produce certain products as well as 

effectiveness tests on these products. Thus, this 
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development model is very suitable for de-

veloping a product so that products that are 

developed are valid, practical, and effective. 

The selection of the 4-D model in this study is 

based on the consideration that this type of 

research and model are arranged program-

matically with sequences of systematic activ-

ities, aiming to produce products that are in 

accordance with the background of the re-

search and are expected to support problem-

solving contained within this research. 

The trial subjects in this study were 54 

students taking Project Management courses 

and three lecturers of Project Management 

courses. The research data were collected using 

the following techniques: observation, ques-

tionnaire, and test. Observations were done to 

observe the project management learning proc-

ess related to the modules used so far. In addi-

tion, the questionnaire used in this study was a 

Likert scale questionnaire. The questionnaire 

was used to validate material and media ex-

perts, and  also to assess the responses of stu-

dents and lecturers to the use of e-modules 

developed. Then, the tests used during summa-

tive tests are pre-test and post-test to determine 

the effectiveness of e-modules as teaching ma-

terials that can help students understand project 

management material. 

RESULTS AND DISCUSSION 

The development of this mobile-based 

project-based learning module was developed 

using a 4-D model consisting of four stages, 

namely, Define, Design, Develop, and Dissem-

inate. Each stage is elaborated as follows. 

Define 

The initial stage in developing the e-

module was carrying out research and gather-

ing information by several processes, such as 

observation, curriculum analysis, analysis of 

student characteristics, and analysis of the con-

cepts. Each process is described as follows. 

Observation 

Observations were carried out in the 

Department of Civil Engineering Education of 

the Construction Engineering Education Study 

Program at the Universitas Negeri Padang, 

especially in the Project Management course, 

aimed to find out what problems were faced in 

the field related to the Project Management 

course. One of the problems that occurred was 

that students had difficulty in understanding 

Project Management material, the modules 

used were inadequate, and the learning process 

still used lecture methods and responsibilities, 

so students did not get a direct understanding 

of Project Management concepts. 

Curriculum Analysis 

This curriculum analysis refers to the 

Semester Learning Plan (Rencana Pembelajar-

an Semester or RPS) of Project Management 

courses. It is to find out the subject/subject 

being taught is in accordance with the stan-

dards of competence and basic competencies of 

the course. The discussion material developed 

in this e-module, as presented in Table 2, in-

cludes the calculation of the cost budget plan 

(Rencana Anggaran Biaya or RAB) and pro-

ject work schedule preparation. 

Table 2. Material Discussion 

Module I Module II 

1. Calculation of vol-

ume in the budget 

plan 

2. Calculation of unit 

prices in the budget 

plan 

3. Complete calcula-

tion of the budget 

plan 

1. Types of work sche-

dules 

2. Establishment of net-

work planning (NWP) 

3. Making an S diagram 

Student Characteristics Analysis 

The age of students studying this course 

generally 20 years old and above. Airasian et 

al. (2001) basically state that, at that age, every 

student is in the "create" category, which has 

been declared capable of designing, building, 

planning, producing, finding, renewing, per-

fecting, strengthening, beautifying, and also 

changing. Therefore, at that age, students have 

been given the opportunity to develop their 

own knowledge and understanding. 

At the achievement of this stage, stu-

dents are given the opportunity to increase their 

knowledge and understanding independently, 

and in the use of learning technology, it is 

hoped that they will be more motivated in 

learning. Studying the characteristics of stu-

dents is also essential to make it easier to 

arrange the level of language in the e-module. 
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Concept Analysis 

Concept analysis aims to determine the 

content and subject matter which are needed in 

the Project Management course. The develop-

ment of this e-module is based on the main 

concepts that will be developed systematically 

and identifies supporting concepts that are 

relevant and related to the material in the 

Project Management course. The main concept 

in this Project Management course is that stu-

dents are able to analyze volume calculations, 

calculate unit prices, calculate budget plans, 

and are able to apply the types of work sche-

dules, making network planning, to making S 

curves. 

Design 

At this stage, the researchers design the 

learning e-module through several stages. Each 

stage is elaborated as follows. 

Test Preparation 

At this stage, the preparation of tests is 

used as a tool to determine the ability of stu-

dents (pre-test) and as an evaluation tool after 

the implementation of lecture activities (post-

test) using e-modules in the Project Manage-

ment course. The tests are arranged in the form 

of a multiple-choice objective test. The tests 

that have been prepared are validated by ex-

perts in their fields with valid results or very as 

expected. 

Media Selection 

The purpose of media selection is to 

identify the right learning media in order to 

present the material presented. In this study, 

the selected media is a mobile-based applica-

tion which is designed using an android studio. 

This application is the choice of researchers 

because it can be used in the field of learning, 

efficient, and lightweight for use in various 

types of mobile devices. 

Designing Prototype 

At this stage, the design framework for 

the display of mobile-based PBL e-module 

design includes the opening page, main menu, 

material page, presentation of material, and 

evaluation of multiple-choice questions. Figure 

4, Figure 5, Figure 6, and Figure 7 are the dis-

play of each page in the mobile-based project-

based learning e-module for Project Man-

agement courses. 

 

 

 The Opening Page 

 

 

 Home Page 
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Figure 4 shows the opening page to enter 

the main menu. Figure 5 presents the display of 

the home page, which is the main page that 

contains instructions for using e-modules, pre-

face, material I, material II, evaluation, and 

profile of the developer. Figure 6 presents the 

material description, in which a choice of mate-

rial to be studied is embedded, starting from the 

calculation of volume, unit price analysis, to 

the making of curves S. Figure 7 shows the 

display of material that is presented in full, 

making it easier for students to understand the 

concept of project management. 

Develop 

After passing the design stage, the re-

searchers enter the development stage. This 

stage aims to obtain a learning e-module that is 

valid, practical, and effective to use. The devel-

opment phase consists of evaluating material 

and media validation, up to practicality assess-

ments, and the effectiveness test phase. Data 

retrieval validity and practicality is done by 

using a questionnaire. The questionnaire used 

previously has gone through the stage of valid-

ity testing by experts who understand the ques-

tionnaire instrument. Questionnaires that have 

been tested by validators have been declared 

appropriate for testing material validity, testing 

media validity, and practicality tests. 

Validity Analysis 

The validation test phase is done to ob-

tain a valid learning e-module status. Valida-

tion test data are obtained through validation 

instruments filled in by the validator. The val-

idator also has the right to provide input on the 

material and media of the e-learning module 

developed; then, the input can be used as a re-

vision for researchers in the development of 

this learning e-module. The results of the as-

sessment given from each validator were ana-

lyzed using the statistical Aiken's V formula. 

Table 3 and Table 4 present the result of the 

questionnaire data analysis from the results of 

expert validation testing. 

Table 3. Results of Media Validation Analysis 

Validator 
Validity 

Result 
Category 

Validator I 0.85 Valid 

Validator II 0.83 Valid 

Validator III 0.94 Valid 

Average 0.87 Valid 

 

 Material Description 

 

 Material Presentation 
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Table 4. Results of Material Validation 

Analysis 

Validator 
Validity 

Result 
Category 

Validator I 0.76 Valid 

Validator II 0.80 Valid 

Validator III 0.93 Valid 

Average 0.83 Valid 

 

Based on data analysis in Table 3 and 

Table 4, it can be seen that the values of media 

and material validation are not in the range of 

values <0.66 with invalid categories. Thus, so 

it indicates that the project of the e-module of 

mobile-based project-based learning in Man-

agement courses is valid. 

Practicality Analysis 

Practical testing is a field test that is use-

ful to see the practicality of this mobile-based 

e-module. E-modules are said to have high 

practicality if they are practical and easy to use. 

Practical test data were obtained from filling in 

the practicality questionnaire of the e-learning 

module, which was filled by three lecturers 

who taught Project Management courses and 

54 students who took Project Management 

courses. These data are obtained after learning 

using e-modules that have been developed. The 

results obtained from the practicality test of 

lecturers and students can be seen in Table 5 

and Table 6. 

Table 5.  Results of Practical Analysis of 

Lecturers 

Respondent Result Category 

Respondent I 97 Very Practical 

Respondent II 95 Very Practical 

Respondent III 84 Very Practical 

Average 92 Very Practical 

Table 6. Results of Practical Analysis of 

Students 

Respondent Result Category 

45 Students 
64% Very Practical 

36% Practical 

Effectiveness Analysis 

Summative tests were carried out in the 

form of field tests with pre-test and post-test 

designs. The instrument of data collection used 

to determine the effectiveness of this product is 

a multiple-choice written test with questions 

about procedural knowledge to uncover the 

level of understanding of students. The e-mod-

ule that has been developed is then implement-

ed to students to find out the differences caused 

by the use of the e-module. Summative tests 

are conducted on 54 VI-semester students who 

take Project Management courses. It is obtain-

ed that the average pre-test result of students' 

learning outcomes before using e-modules is 

57 with the value of quality C, while the aver-

age post-test of their learning outcomes after 

using e-modules is 76 with a quality value of 

B+ or categorized as Very Good. Furthermore, 

the e-module is said to be effective if the gain 

score obtained is ≥0.30 or at least in the moder-

ate category. The gain score obtained can be 

seen in Table 7. 

Table 7. Gain Score Analysis 

N 
Pre-test 

Average 

Post-test 

Average 
Gain Score 

54 57 76 0.44 

Category Moderate 

 

Student learning outcomes are said to be 

complete if they get a minimum score of ≤50 

or a minimum in the C- category. If seen from 

the completeness of student learning outcomes 

after using the learning e-module, students get 

a minimum score of 65 or in the B- category, 

so that it indicates that all students complete 

100% with the data are presented in Table 8. 

Table 8. Analysis of Learning Outcomes 

N 
Max 

Value 

Min 

Value 

Range of Values 

<50 ≥50 

54 94 65 0 54 

Disseminate 

The dissemination phase is carried out 

by applying this e-module in the teaching and 

learning process in the Project Management 

course. During the dissemination process, stu-

dents seriously listen to the explanation of the 

e-learning module. Distribution is also carried 

out by promoting e-modules at other universi-

ties with the same majors as Construction 

Engineering Education. Moreover, dissemina-

tion is carried out by spreading the e-modules 

through Playstore and social media with the 

aim to be able to promote a wider scope, so that 

e-modules can be known and used by more 

users. 
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CONCLUSION 

This research has produced a mobile-

based project-based learning e-module that 

contains text and images on Project Manage-

ment subject matter. The e-module consists of 

several sections, such as the main menu, 

material page, evaluation page, and others. 

Experts state the e-learning module for 

Project Management courses as valid e-mod-

ules with an average rating of media aspects of 

0.87, as well as material aspects of 0.83. For 

the e-module's practicality level, as assessed by 

subject lecturers, it obtains an average percent-

age of 100% in the category of Very Practical, 

and as assessed by students, it obtains an aver-

age percentage of 64% which is in the category 

of Very Practical while 36% is in the Practical 

category. The e-learning modules produced are 

also stated to be effective in improving student 

learning outcomes, which are known from 

classical judgments that there are differences in 

students' learning outcomes before and after 

the use of media in the learning process. In 

addition, it is also supported by the Gain score 

calculation, which is worth 0.44 with the mo-

derate category. 

Based on conclusions and the results of 

research that has been feasible and tested, the 

implication is that this study has produced a 

project-based learning e-module that can be 

used in lectures for Project Management 

courses. The mobile-based e-module is chosen 

because it is faster and supports more active 

learning so that students have a high enough 

ability to be able to provoke direct and inde-

pendent understanding, interests, and learning 

experiences. This e-module can be used easily 

by lecturers and students. The importance of 

this mobile-based project-based learning e-

module for Project Management courses is that 

the e-module developed can foster creativity, 

educator innovation in creating a pleasant 

learning environment, fostering interest and 

desire of students to study with lecturers' di-

rection and independently. 
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