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“We simply can’t effectively prepare students 
for the future world of work if they aren’t aware 
of how industries are being disrupted by 
technologies such as these.”

Industry 4.0
Manufacturing and industry have entered a period of fundamental change as the Fourth Industrial 
Revolution emerges. Building on advancements in automation and computing characteristic of the Third 
Industrial Revolution, technology and processes across the entire economy are becoming increasingly 
interconnected. They are monitored in real time and even capable of making complex decisions completely 
independent from human involvement.  

This sea change will have a major impact on manufacturing technology and processes throughout the 
M7 region. As terms such as augmented reality, machine learning, artificial intelligence, smart devices, 
additive manufacturing and edge computing become part of the industrial lexicon, industrial processes 
will become more productive, safer, environmentally friendlier. They are designed to maximize product 
quality and end user choice while simultaneously lowering consumer price.  

Consider a manufacturing plant at the foot of Mount Fuji in Japan, where automated guided vehicles 
deliver raw material to industrial robots used to feed giant machining centers.  Once completed, 
manufactured parts are removed by the robots, placed on the automated guided vehicles and transferred 
to a fully automated assembly operation. A plant comprising 120,000 square feet, running 120 hours each 
week, employing twelve people where manufacturing equipment is loaded with smart sensors, gathering myriad 
information, feeding it to a data collector and then to the cloud where an algorithm combines, crunches 
and analyzes the data.  Robots can now predict their own future failure and order their own replacement 
parts to prevent the failure from ever taking place. This is Industry 4.0.

Industry 4.0 
and Southeast Wisconsin
Soon we will no longer need to point to the eastern hemisphere or to Europe when presenting 
examples of Industry 4.0.  

With the largest foreign greenfield investment in the history of our nation taking place in Mount Pleasant, 
Wisconsin, and Foxconn’s commitment to building the planet’s most technologically advanced manufacturing 
facility there, the rest of the world will soon point to our region as the leader in industrial technology.

This development will stretch southeastern Wisconsin in several ways. Key among them will be the 
need for a new set of skills and aptitudes required of those working in the industrial sector.  In addition, 
as economic growth increases the demand for skilled workers, an already limited resource in our 
region, existing manufacturers will encounter a need to incorporate more automation and Industry 
4.0 technology to remain productive and competitive. These two factors, the need to upskill 
manufacturing talent and the talent needed to fuel process automation in the manufacturing 
sector, frame the mission of the M7 Industry 4.0 Training Action Team.

Training Industry 4.0
In white paper “Teaching IIoT: Preparing Students and Learners for Industry 4.0” Wisconsin business 
leader Matt Kirchner presented the requisite Industry 4.0 education building blocks and suggested the 
learning opportunities that should be presented at each education level to both inspire individuals toward 
careers in industry and equip them with the requisite skills and aptitudes. These are on the next page.

–Laura Schmidt
  New Berlin School District



4.0
Industry 4.0
The Education Building Blocks

BUILDING BLOCK
Control Systems:  
Control Systems oversee industrial 
processes.  To be prepared for an 
Industry 4.0 world a student’s under-
standing should include an aptitude in 
Programmable Logic Controller (PLC) 
Operation and Programming, Safety PLC 
Operation and Programming, Operator and 
Human Machine Interfaces, Distributed I/O, 
Electronic and Variable Frequency Drives, 
Motor and Motion Control and Power & 
Control Electronics.

Industry 4.0 learning includes six building blocks, and each 
should be addressed in appropriate levels of complexity at 
every level of education and workforce training is integral 
to producing a career-ready individual.  

The building blocks are as follows:

BUILDING BLOCK 
Industrial Success Skills: 
For an individual to reach the 
workforce Industry 4.0-ready they 
must have a basic understanding of 
the disciplines that underpin industrial 
success, including an understanding 
of safe work practices, the basic 
throughput equation, types of waste, 
standardized quality systems, 
troubleshooting skills and workplace 
effectiveness skills including 
collaboration, problem solving, 
discipline and time management.BUILDING BLOCK 

Industrial Equipment and Technology:  
The second block is the understanding of the 
production and manufacturing equipment that 
underlie Industry 4.0.  Examples include Industrial 
Robotics, Machining, Extruding, Casting, Manual 
and Robotic Welding, Conveyors, Mechanical 
Drives, Mechanical Fabrication, Forging, Stamping, 
Forming, Molding, AC/DC Electricity, Thermal 
Science, Pneumatics, Hydraulics, Fastening, 
Product Finishing, Materials and Metrology.

BUILDING BLOCK
Smart Sensors and Smart Devices:  
At the core of Industry 4.0 are Smart Sensors and Smart 
Devices, technology that gathers information about its own 
environment and then uses embedded intelligence to complete 
programmed functions and shares information with other 
systems and devices via computer networks and the Internet.  

BUILDING BLOCK
Connectivity and Networking:  
Characteristic of the Industry 4.0 world is the 
increasing use of Internet Protocol in the 
overall system or “Fieldbus”.  As Operational 
and Information Technologies converge students 
will require greater understanding of the computer 
networks that carry the data produced by smart 
devices and control systems.  These include 
Network Servers, Distributed Servers, Routers, 
Switches, Gateway Devices, Ethernet, Foundation 
Fieldbus, Profibus, Wireless Communication, 
Linking Technologies and Multi-User Applications 
and Network Security.

BUILDING BLOCK
Inform-Actionable© Data:  
In the era of Industry 4.0, a student’s 
ability to write the analytics (the comput-
erized analysis of industrial information 
and data) will be highly valued, as will 
a working knowledge of cloud-based 
production control.
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TEACHING 
INDUSTRY 4.0
in the Workforce and at Each Level of Education
Industry 4.0 technology will touch every employee, create new roles and augment existing ones. It will 
generate an acute need for a wide array of professions, among them electro-mechanical and industrial 
technicians; robotics and automation systems technicians, programmers and operators; control system 
programmers and technicians; IT systems analysts, cloud architects, industrial, manufacturing, software 
and IT engineers and data scientists capable of writing complex analytics and algorithms. Educators and 
industrial employers must collaborate to prepare the existing and future workforce in the face of this shift.

Industry 4.0 technology and soft skills must be presented and learned in progressive fashion throughout a 
learner’s education pathway, beginning in elementary school and continuing through secondary education, 
to and through 2-year and 4-year colleges and universities. The preparation of students for the world of 
Industry 4.0 must include the right combination of theoretical learning reinforced by practical, hands-on 
investigation through experiments and projects that engage students in a fun and enlightening fashion 
and reinforce important soft skills.  At each level, learning should be backed by proven curriculum and 
resources including eLearning platforms to support teachers who may not be subject matter experts in
Industry 4.0 technology.

Additional Resources:

Teaching IIOT: Preparing Students and Learners for Industry 4.0; Matt Kirchner
Industry 4.0 and Manufacturing Ecosystems: Steve Shepley, Alen Brody and Deloitte Consulting, LLP

Industry 4.0 technology will touch 
every employee, create new roles 
and augment existing ones. –Bill Berrien

  Pindel Global Precision



4.0
Level 1 

Elementary School:  
At the earliest levels of education a foundation can be laid which provides students with the 
fundamental skills and aptitudes for the advanced manufacturing careers of today and tomorrow.  
Specific to Industry 4.0, curriculum should include the application of math and basic algebraic 
reasoning, scientific investigation, engineering design processes, physical science, data 
collection and logging and the foundations of automation and robotics. 

Level 2  
Grades 6 to 10 :  
Industry 4.0 education at the middle school level starts to look a little more like advanced 
manufacturing. Continuing with standards-aligned curriculum, and group project-based active 
learning supported by a solid theoretical framework, students become more familiar with basic 
industrial systems and components in a fun and engaging fashion. Coursework should include 
engineering design, manufacturing technology, rapid manufacturing, electronics, industrial 
robotics, mobile robotics, robotic programming, mechatronics and basic computer science. 

Level 3
Grades 9 to 12:  
That Levels 2 and 3 overlap by two grades is no accident. As students move from the middle to the 
secondary level they will require an increasing level of familiarization with the types of systems 
and equipment with which they will interact if they choose a career in industry. In grades 6 
through 12 students should be equipped with basic manufacturing process skills such as print 
reading and computer aided manufacturing.  Also important are electrical and mechanical 
systems, industrial fluid power, electronics and computer control, thermal technology, 
automation, CNC, welding and mechatronics. 



Level 4
Technical and Community College: 
Preparing students at the technical and community college level for Industry 4.0 reflects a 
discipline-specific continuation of the learning they acquired during secondary education while 
sharpening knowledge and troubleshooting skills using functioning production systems that 
encompass technologies such as programmable logic controllers, fluid power, actuators, 
variable frequency drives, motor control, motion control, inventory control, inspection, 
sorting, assembly, torqueing, testing, machining, storage and production control. A keen 
understanding of smart sensors, smart devices, connectivity, networking and Inform-
actionable© data analysis is also required. 

Level 5
Four Year College and University:  
As Operational Technology and Information Technology come together, the silos that have historically 
existed in higher education, will come down. Industrial and Systems engineering, for example, will no 
longer exist independently but will become inextricably linked. Students will collaborate across myriad 
disciplines as learning in each of the Six Building Blocks takes place and learning will include exposure 
to industry grade technology and connected systems, used both for the purposes of education 
and research. 

Workforce Development 
and Industry:  
As the community commits to incorporating Industry 4.0 learning into formal education so too must 
industrial employers and organizations responsible for workforce development ensure that incumbent 
workers are adequately trained to embrace emerging advanced manufacturing technology. Learning 
at each of the above levels can be delivered to industrial employees beginning at the level appropriate for 
their degree of familiarization with industrial skills and processes.  By partnering with educators to provide 
customized training solutions or implementing on-site training platforms that incorporate a combination 
of instruction, eLearning and hands-on skills incorporating the six building blocks, employers must ensure 
the talent necessary to utilize Industry 4.0 technology.

This sea of change will have a major impact 
on manufacturing technology and processes 
throughout the M7 region. –Kelly Armstrong

  WEDC



4.0
Summary
The advent of Industry 4.0 is already having and will continue to have a profound impact on Industrial and 
Manufacturing employers in the M7 region. Already suffering from a lack of skilled talent, this problem will 
become even more acute for them in the absence of a deliberate, concentrated and holistic approach to 
preparing students at every level of education with the requisite aptitudes and skills 
to interact with and leverage IIoT technology.

Truly grasping Industry 4.0 requires an understanding of each 
of the Six Building Blocks:

�	 Industrial Success Skills 
�	 Industrial Equipment and Technology
�	 Smart Sensors and Smart Devices, Control Systems 
�	 Connectivity and Networking 
�	 Inform-actionable© Data

While the degree to which each must be mastered varies greatly depending upon industrial and
educational discipline and level, possessing elements of each of them will be of utmost
importance if our region is to thrive in the world of Industry 4.0. 
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