% Module 02 PTT - Professional Development Training for
‘ Technical Vocational Education and Training (TVET)
ﬂ Teachers in Industry 4.0

Training Module Title Professional Development Training for Technical Vocational
Education and Training (TVET) Teachers in Industry 4.0

Responsible Person Mr. Ngan Cheng Hwa

Target group TVET Teachers (Teachers/Instructors of all Levels, Master
Trainers, Trainers of Trainees)

Module Description The capacity of TVET teachers to successfully manage and
implement the overall working processes needs to be continually
improved. Today, the 4" industrial revolution (Industry 4.0) is

initiating changes all over different business sectors and in "-”
private life. In the literature the term “disruption” is widely used KA

for changes. All the working areas in a Smart Factory have to
deal with the new working opportunities offered by the use of @,
Cyber Physical Systems and the change of work processes and LT
work organization.

This module is focused on the continuous professional »&%f
development of the TVET teachers’ capabilities that play a
pivotal role in:

e Updating knowledge and pedagogical skills (based on
different and new technologies, change of work, know-how,
materials etc.),

e Upgrading specific technical competences,

e Upgrading teaching skills in the context of complex
technology and the work-process relation,

e Enhancing industrial experience.

Industry 4.0 is integrating a variety of different technologies into

a complete system. The most important features of this system ®

are the intelligence of the individual components and the way

that these components network with Smart Factories. This will

be main requirement for a teaching process and methods are

needed for the best way to teach it.

Module Prerequisites At least 3 years of working experience in technical & vocational
education and training or industry.

Having a background in industrial automation with specific
technical knowledge and skills as stipulated in the Learn and
Work Assignment (LWA) requirements.
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Learning outcomes

Module content

The participants will be able to:

Describe the development of Industry 3.0 to 4.0,
Recognize the development of the production and
business processes of industry and the role of software
monitoring,

Explain the new level of software-based communication
between the Cyber Physical Systems and the Internet or
Internet of Things,

Explain the flow of information in digitalized technology,
Analyze information from intelligent sensors and
components,

Program the operation of a station using Programmable
Logic Controllers (PLC) and Human-Machine Interface
(HMI),

Monitor the operation using supervisory control and data
acquisition (SCADA),

Evaluate the process data for optimizing the system
efficiency,

Identify the design structure of Industry 4.0 factories:
sensors/actuators, process modules, cells, networking,
process and operation command level, Manufacturing
Execution Systems (MES),

Explain the flow of material: using Radio Frequency
Identification (RFID) and Near Field Communication
(NFC) to identify products that need to be manufactured,
Apply “Manufacturing Execution Systems (MES)
simulation”. creating, managing, controlling, and
visualizing orders on the value-adding process level,
Explain the customization processes of product,
Introduce modern didactical approaches within teaching
of Industry 4.0 to enable students and trainees to work
freely, self-reliant learning and be problem-oriented,
Arrange the use of modern teaching methods,

Plan learning units in the context of Industry 4.0,

Carry out practical exercises in a lab.

During this training course, participants will learn about the
interplay between components within a complete production
process using a laboratory. At the same time, they will come up
with didactical concepts to integrate the topic of Industry 4.0 into
a vocational training course.

Major topics that will be covered during the course:

Interface of 3.0 & 4.0 and the differences and the need
for Industry 4.0,

Impact of Industry 4.0 in changes of work on the shop-
floor level,

Wider usage of Internet in the production and business
processes of industry production,
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Course Duration

Delivery Methods

Didactical comments

@

e New level of technical and software-based
communication between the Cyber Physical Systems
and the Internet or Internet of Things,

- The importance of software,

- The digital communication between different
systems,

- Digital-based communication process between the
different  instruments and machinery and
malfunctions,

- Introduction to Enterprise Resource Planning (ERP),

e Process management (visualization/  monitoring/
coordination/ organization),

o Efficiency: usage monitoring, recording consumption,
localizing and identifying energy losses, drawing
conclusions from increased energy consumption about
component wear and behavior in the event of failure,

e Design structure of Industry 4.0 factories:
sensors/actuators, process modules, cells, networking, %

process and operation command level and MES, &Q
e RFID and NFC to identify products that need to be -
manufacturgd, _ . . A%
e “Manufacturing Execution Systems (MES) simulation”: f%
creating, managing, controlling, and visualizing orders on
the value-adding process level, j):{
e Customization and individualization of the products, i}fx:
e New approaches to the planning and organization of
TVET training, QA®
e Prepare training and education with the help of projects QD
or self-reliant learning in the context of Industry 4.0
topics, ,E?Q
¢ Didactical approaches to learn and teach within Industry
4.0.
8 days (48 hours)
Indicate how the course is delivered:

X In-class instruction
[ ] Distance education
X Workshop
X Laboratory

Comments: Company visit and visit to a high-tech Lab ata TVET
center

In the seminar, a deeper understanding of the interrelation of the
components of Industry 4.0 units and plants will be developed.
Participants will be able to identify the components and/or
technology units used and understand their functions, effects,
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Learning environments

Teaching Methods

Method(s) of Student
Evaluation

Material/Literature

and interplay. They will know how to make use of these
technologies in vocational training courses, prepare initial areas
of application for their courses, and plan an example learning
unit or project.

Classroom and laboratory

e Classroom: for the theoretical background (flip chart, board
and digital media),

e Company/Laboratory: level and quality of requirements.

Seminar mode and visits, Laboratory,
Simulation, multimedia assisted and computerized assisted
instruction.

Training pre- and post-evaluation
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