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Abstract 

The global market created in the industrial revolution era 4.0 requires human resources that have 

skills and soft skills in accordance with market needs. Educational institutions are challenged to be 

able to adapt to produce resources that can meet market needs. Therefore educational institutions 

must be able to provide an educational environment adapted to the real conditions of the global 

market industry, so curriculum management and learning are needed in line with the needs of the 

industry. One strategy that can be implemented into the curriculum and teaching is the teaching 

factory model which is a learning model that provides a real environment for students to develop 

skills and understand the challenges involved in daily industrial practice. This study aims to make 

curriculum management and learning design at the macro, messo, and micro level using the 

teaching factory so that it can produce human resources who are ready to face the challenges of the 

industrial revolution 4.0. 
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INTRODUCTION 

The industrial revolution 4.0 is 

characterized by the use of the principles of 

automation, the internet of things, engineering 

learning and artificial intelligence that have a 

very significant impact on all fields, especially 

in the industrial field. Industry is required to be 

creative and innovate and adapt these principles 

so as to create a competitive advantage in order 

to remain competitive. Educational institutions 

as supply from industry must be able to produce 

output that can adapt to the principles of 

automation, internet of things, technical 

learning and artificial intelligence so as to 

create a link and match between supply and 

demand. 

The initial step of an educational 

institution to be able to create a link and match 

between supply and demand is to formulate a 

formulation that is in line with the needs of the 

industry, which is then used into curriculum 

management and implemented in the learning 

process. In compiling formulations  in 

accordance with the needs of the industry, 

educational institutions need to consider how to 

create a learning environment that suitable with 

the conditions of  industry, so that students can 

develop skills and understand the challenges 

faced in the industrial world. With this 

suitability, it can create competencies, 

qualifications and knowledge for students. To 

meet the specific prerequisites of a job in a 

particular industrial field, human resources 

require certain qualifications which consist of 

knowledge, abilities and skills. 

The ability of students to act in complex 

situations requires the development of 

comprehensive competencies that are not just 

knowledge transfer. Knowledge is a basic 

element of the concept of competency based on 

the right rules, values and norms that can 

influence actions and create personality. When 

students receive information and apply it, they 

can create experience, skills and knowledge. 

With the increase in experience and knowledge, 

the next ladder is competency and 
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competitiveness. (Abele, E., Metternich, J., & 

Tisch, M., 2018). 

The teaching factory model can be used to 

be adopted into curriculum and teaching 

management as a learning concept that can 

integrate learning activities, innovation and 

research involving industry and academia. 

(Chryssolouris et al., 2016; Chryssolouris, G., 

Mavrikios, D., & Mourtzis, D., 2013). The 

teaching factory concept is based on the notion 

of triangles of knowledge, namely knowledge, 

qualifications and competencies, which 

originate from medical disciplines, namely 

medical schools that operate in parallel with 

hospitals with the aim of combining work and 

learning environments so that realistic and 

relevant learning experiences emerge. 

(Chryssolouris, G., Mavrikios, D., & Mourtzis, 

D., 2013). Teaching factories follow a two-way 

knowledge channel where factory topics are 

used as the basis for new synergy models 

between academics and industry, while 

knowledge channels are used as a medium to 

exchange new ideas and solutions that can 

balance time and costs to learn and test 

solutions and deepen industry and academic 

knowledge through production innovations or 

real life problems. The two-way channel 

includes two schemes namely "factory to class" 

and "academy to industry" schemes. Channels 

from "factory to class" aim to transfer the 

factory environment to the classroom, while the 

factory location is used with the purpose of 

teaching to increase the knowledge in the 

process of industrial practice every day. This 

mechanism allows students to understand the 

factory environment in whole context. 

(Chryssolouris et al., 2016). 

Modulation of the teaching factory 

concept describes the option of "factory to 

class" operations which are presented in four 

categories.  the first is a factory, represents a 

module that fits the production area and the 

processes involved in the teaching factory. The 

second category defines curriculum or study 

content delivered in the teaching factory. The 

third category is filled by delivery mechanism 

module which plays a role in communication of 

knowledge and ability to interact between 

factories and classes. The fourth category is the 

use of ICT dedicated to supporting the teaching 

factory process. 

In a design-oriented approach, teaching 

factory developed three perspectives. First, The 

factory perspective can mean that the teaching 

factory interpreted as a real production 

environment. Second, learning perspective can 

be intended that the teaching factory interpreted 

as a complex learning environment. Third 

perspective is a combination of both 

perspectives, factory perspectives and learning 

. However, the design-oriented approach to the 

teaching factory, according to Darmstandt, has 

the disadvantage that factory teaching is more 

dominant in the technique and neglects didactic 

in the learning system so that there is no 

detailed procedure model, teaching factory 

teaching modules are rarely designed to goal 

oriented or competent. Beside it, goals that are 

often not specified and the absence of 

practicable methods or procedures to measure 

achievement of goals, in many cases the 

transfer of learning from the teaching factory in 

a factory environment is actually hampered by 

a lack of user orientation. To overcome the 

design problem, it is necessary to develop 

competency-oriented designs with three levels 

of design, they are macro, meso and micro 

levels to adjust the design of right learning 

structure. (Tisch, M., Abele, E., & Metternich, 

J., 2018). 

The macro level focuses generally on 

design of a comprehensive education program. 

This macro level includes technical social 

infrastructure, program content to be designed 

and basic didactic concepts. The meso level 

focuses on designing teaching activities or 

learning modules. The design of learning 

module not only includes the sequence of the 

learning process but also the planning of the 

ability to change the social-technical factory 

infrastructure. At the micro level, in general 
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learning scenarios and learning resources are 

designed. At the micro level, the teaching 

factory consists of certain learning situations 

that are part of the learning module. The design 

of learning situations includes didactic - 

methodical design of the individual phase and 

preparation of the factory environment that is 

used as a support for learning, learning 

materials, learning media and learning products 

into one.This study aims to describe curriculum 

management design and learning at the macro, 

messo, and micro levels using micro teaching 

so that it can produce human resources who are 

ready to face the challenges of the industrial 

revolution 4.0. 

 

METHODS 

This study uses a descriptive qualitative 

approach to describe management curriculum 

design and learning in the context of 

implementing the teaching factory. The object 

of the implementation of the teaching factory is 

the Vocational Middle School (VMC). This 

object was chosen because it is an institution 

that organizes learning and learning processes 

that focus on producing output that is ready to 

compete against the challenges of work. 

 

RESULT AND DISCUSSION 

The results and discussion of this study 

are divided into three, namely curriculum 

management design and learning at the macro, 

meso and micro level. 

 

At the macro level several things are 

formulated, including; general objectives and 

framework; learning target; conceptual 

planning and detail; checking and 

modularization.General goals and framework; 

in this section defined general goals and 

frameworks, requirements, targets and 

conditions.First, the condition of the learning 

factory specific framework, company 

objectives, and organizational requirements 

identified in relation to the learning system. 

Curriculum structure of teaching factory  at 

SMK Al-Mufti , including; (1) Motorcycle 

service center services; (2) Car service center 

services; (3) Computer service center services; 

(5) Production of ruberr components; (5) 

Production of motorcycle hardness wiring. 

1. Design factory teaching curriculum 

management and learning at the macro level 

to make the factory teaching design curriculum 

management and learning at the micro level, 

researchers formulated several   things 

including general goals and frameworks, target 

learning, conceptual planning and detail, 

checking and modularization. General goals 

and frameworks can be defined as prerequisites, 

targets - targets and conditions. Here are the 

steps in the design process of teaching factory 

curriculum management and learning at the 

micro level: 

a. Identify conditions for specific teaching 

factory frameworks, company goals, 

organizational prerequisites related to 

learning systems. This identification is done 

by analyzing in advance the work and the 

educational environment. Analysis of the 

world of work begins with an analysis of the 

structure of positions, jobs, duties and 

activities. A position describes several jobs, 

the work describes several tasks and tasks 

describing several activities. The following 

structured analysis is related to positions, 

jobs, duties and activities: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Position structure, employment, 

duties and activities 
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From the description of the structure above, it 

can be concluded that the structure of office, 

work, duties and activities will form a pyramid, 

where the position is at the top and the activities 

are basically. Whereas in the middle there are 

jobs and tasks. In simple terms it can be 

described as follows: 

 

 

 

 

 

 

 

 

 

 

Figure 2. Position pyramid 

Furthermore, analysis of study programs is 

carried out based on the demands of positions  

of work by seeking equality through 

comparison between  work and  education 

environment.  In education there are two 

structures, namely structures related to 

curriculum material and objectives in the 

formulation of competencies. Position in  work 

environment is equivalent to a study program or 

program of curriculum material expertise and 

expertise competence in purpose. Employment 

in the world of work is equivalent to vocational 

subjects in curriculum material and the purpose 

of  subjects competency . The task  is equivalent 

to the essential subject matter in the curriculum 

material and competency standard. Whereas 

activities are equivalent to the sub-items of 

essential materials in curricular material and 

objectives basic competencies. Visually the 

analysis of study programs based on the 

demands of work environment can be described 

as follows: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Analysis of study programs based 

on the demands of positions at work 

environment.  

Whereas the equality between the 

structure of positions at work environment and 

the structure of competencies in vocational 

expertise programs are as follows: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Equality between occupational 

structures at work environment and 

ompetency structures in vocational expertise 

programs. 

b. Analyze Relevant Prerequisites 

Other sources of prerequisites that are not 

related to competence are the target work 

system, target groups and learning content. For 

this purpose, morphology was changed to a 

standard sheet that could be used in 

consultation with relevant stakeholders to 

develop organizational goals, requirements and 

conditions for the design of teaching factory 

frameworks. In this context, the characteristics 

of individual design elements as part of the 

system are discussed and determined, the 

context of the definition of target learning, the 
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overall definition of the desired competencies. 

The purpose of this step is to identify and 

formulate the dispositions needed to succeed in 

overcoming the relevant problem situation. 

c. Perform Conceptual Planning And Details. 

At this stage, identification of competencies 

that previously have been carried out  and 

designing didactic concepts - general 

methodology and technical-social 

infrastructure. 

2. Design factory teaching curriculum 

management and learning at the macro level. 

Design factory teaching curriculum 

management and learning at the micro level is 

made with the following steps: 

a. Determine the general conditions and 

prerequisites of the learning module and 

identify the roles discussed in the 

learning module. 

b. Operate learning targets by creating 

competency transformation tables to 

operate competencies identified based 

on requirements using elements of 

knowledge related to performance and 

competencies that have been carried out 

in the previous step. 

c. Make technical-methodical designs from 

the learning module. 

The design of the implementation of 

factory teaching curriculum at the meso level 

can be visualized in the form of a syllabus for 

the implementation of the curricum teaching 

factory. The components that build the syllabus 

for the implementation of the factory teaching 

curriculum include the ability to be mastered 

(indicators), basic competencies (BC) listed in 

the subject curriculum, class, semester, 

competency domain (Attitude, Knowledge, 

Skill), assessment level, form of assessment, 

legality. 

3. Design factory teaching curriculum 

management and learning at the micro level. 

Factory teaching design curriculum 

management and learning at the micro level is 

carried out by defining frameworks and targets 

and designing individual learning situations. 

The design at the micro level is in the context 

of the learning process with general skills, 

namely observation and replication of actions, 

reproduction of tasks from instruction or 

memory, reliable execution without assistance, 

adaptation or integration of skills to meet 

requirements, automatic activity management 

and not being aware. Visualization of the micro 

level design is in the learning device which 

includes the implementation syllabus of each 

position in the job, position SOP in the job, 

assignment or occupation in the position, 

learning material for each position in the job, 

assessment grid per subject for each position, 

outcome card study, list of conversion values 

and activity schedules. 

 

CONCLUSION 

From this research, it can be concluded 

that the design of teaching factory curriculum 

management and learning at the macro level is 

done by identifying the conditions of the 

framework specifically teaching factory, 

company objectives, organizational 

prerequisites relating to the learning system. 

From the results of the identification, an 

analysis of the relevant prerequisites,  

conceptual and detailed planning are carried 

out. The design of factory teaching curriculum 

management and learning at the messo level is 

done by determining the general conditions and 

prerequisites of the learning module, operating 

the learning targets and making technical-

method designs from the learning module.  

 

RECCOMENDATION 

While in the factory teaching design 

curriculum management and learning at the 

micro level is done by defining the framework, 

targets and design of individual learning 

situations as contained in the implementation 

syllabus of each position in the job, position 

SOP in jobs, assignments or occupations, 

learning material in each position in 

occupation, grading per subject for each 

position, study result card, list of conversion 

values and schedule of activities.The design of 

the teaching factory curriculum and learning 
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management in this study only focused on 

vocational secondary schools, researchers can 

adopt this model to focus other objects such as 

universities. 
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