


Industry 4.0 Middle 
School Career 
Pathways



STEM Pathway 
Programs Feature:

• Application of Science and Math

• Application  of English Language Arts

• 21st Century Skills

• Accessible for ALL students

• Academic Support

• Career Exploration

• Everything you need

• Curriculum 

• Learning Management

• Innovative Hardware

• Teacher Resources

• Professional Development



Industry 4.0  Pathways 
Program Grades 7- 9

• The Industry 4.0 program is designed to give 
students a foundation in how Industry 4.0 and STEM 
concepts are applied in career pathways and then 
develop their knowledge and skills in specific industry 
sectors: 

• * Manufacturing 

• * Construction 

• * Biotechnology and Healthcare 

• * Information Technology 

• * Logistics 

• * Transportation 

• * Agriculture 



Industry 4.0 Career Pathways

Students study a Core 45 block and then explore industry 4.0 concepts in 
specific sectors. Each sector is a 45 block of instruction.

• 45 Lesson Blocks

• Flexible Implementation

• Project based Learning

• Active Learning

• Engaging Hardware

• Exciting Curriculum

• Learning Management

• Accessible for ALL students

• Teacher Support

• Career Focused

• Integrated Academics

https://ljcreate.com/wp-content/uploads/2022/03/industry4CareerPathwaysProgram.pdf
IND4.0 Sample.xlsx


• Online Virtual Trainers





Industry 4.0 Fundamentals

Presented By: Jacob Hoffman, 
Jason Hoffman



HANDS-ON EQUIPMENT



IN-DEPTH 
CURRICULUM



Industry 4.0 Fundamentals



2018 AWS, ChatGPT, Watson



Rapid Transition to Automation



What does 
the Modern 
Smart Factory 
Look Like? 



Benefits of IIOT (Industrial Internet of Things)



Data Analytics

• Increasing Intelligence & Improving 
Performance



Why We Need 
Industry 4.0 

• Strain on Human Resources: 
More jobs less people

• Demand for automation: 
Jobs are becoming increasingly 
automated

• Cyber Security: Data Security

• Data Analytics: Predictive 
Maintenance, Making Data 
Driven Decisions

• Competitive Advantage: 
Globalization

• Increasing Complexity:  



Amatrol High School Program

Industry 4.0 
Fundamentals



High School Industry 4.0
High School Industry 4.0

4 Course Industry 4.0 Program

Course 1: Introduction to Mechatronics

Course 2: Introduction to Industrial Control Systems

Course 3: Certification Prep Courses (SACA, FANUC & MSSC )

Course 4: Introduction to the Industrial Internet of Things

Industry 4.0 Fundamentals 
A complete, four-semester program

65 Hours per Semester



Components of Amatrol’s I4F Learning System

Develop Online Curriculum 
(Approx. 400+ Hours)

• 24/7 Access to LMS
• High Quality Graphics
• Virtual Trainers

Teach Hands-on Skills

Project Based Learning 
• Mini Projects

Develop Instructor Resources
• Instructor Guide
• Installation Guide
• Instructor Training



I4F Curriculum 



I4F Virtual Trainers

• Electrical:

• (T7017A) Electrical Sys.

• Electrical Control (96-ECS1) 

• Fluid Power:

• Pneumatics (96-PNE1/85-BP) 

• Basic Hydraulics (85-BH) 

• Machining:

• CNC Programming and Operation

• Measurement:

• Measurement Tools 1 (950-MES1) 

• PLC’s:

• Basic PLC Programming



Building Block 1
• Safety
• Quality
• Lean
• Soft Skills

Building Block 2
• AC/DC
• Pneumatics
• Mechanical
• Hydraulics
• Thermal
• Hand Tools
• Materials

Building Block 3
• Control 

Systems
• Motor Control
• Robots
• PLC’s
• CNC 
• VFD’s
• Drives

Building Block 4
• Sensors
• Smart Sensors
• Smart Devices
• Data 

Collection

Building Block 5
• Industrial 

Networking
• Ethernet
• Profinet
• Wireless
• Network 

Security
• Routers
• Servers
• Switches
• IP Addresses

Building Block 6
• Data Analysis
• Continuous 

Improvement
• Statistical 

Analysis
• Data Delivery

Teaching Skills Needed for Industry 4.0

Industry 4.0 Building Blocks



Industry 4.0 Fundamentals- Communications

IGear: PULSE (MES)
• Cloud based Manufacturing Execution Software
• Display of Real-time Manufacturing Data

• Current System Status
• Active Alarms

• Alarms /station
• Alarms / specified time

• Production data
• Total Parts
• Quality Information
• Rejected Parts
• Good Parts
• Production History

• Equipment Performance
• Tracks OEE over last 25 parts
• Tracks OEE for each Station
• History of OEE

• Order Entry / Tracking
• Order @ HMI – on location
• Enter “Remote” Custom Orders
• Order History
• Order Tracking

• Diagnostics

Manufacturing Execution:
• 87-MEAB53A – Allen Bradley



Industry 4.0 Fundamentals- Communications



I4F Course 1: 
Introduction to 
Mechatronics
• Topics include: 

• Industry 4.0 Principles 1

• Safety (Haz Mat, Fire, Electrical, PPE)

• Hand Tools 1 (Skill Boss)

• Basic Measurement

• Print Reading 1 & 2

• Precision Measurement 1 & 2

• Mechanical Drives 1

• Fluid Power 1

• AC/DC Electricity 1 & 2

• Electrical Relay Control 1

• Robot Programming 1 (Simulation)

• Electronic Sensors 1

• Mini Projects

• Field Trips 

• Class Discussion



I4F Course 2: Introduction to Control Systems

Topics include: 

Industry 4.0 Principles 2

Mechanical Drives 2 & 3 (Skill Boss)

Fluid Power 2 & 3 (Hydraulics & 
Pneumatics)

Electronic Sensors 2

Electric Relay Control 2

Programmable Controllers 1, 2 & 3

CNC Machines 1 & 2

Robot Programming 2

Ethernet Network Communications 1

Mechatronic Systems 1

Mini Projects (Skill Boss)

Field Trips – Class Discussion



I4F Course 3: Independent 
Study Certification Course 



I4F Course 4 : 
IIOT

• Topics include: 

• Internet of Things 
Applications

• Variable Frequency Drives 
(Skill Boss)

• Programmable Controllers 4 & 
5

• Mechatronic Systems 2, 3, 4, 5

• Barcode Product Identification

• Programmable Controller 
Troubleshooting

• RFID Product Identification

• Smart Sensors

• Ethernet Network 
Communications 2

• Data Analytics 1 & 2

• Skill Boss/Mechatronics/Fanuc 
System Projects

• Field Trips – Class Discussion



Pre-Engineering 
/ STEM

IT/Network 
Security

Mechatronics 
Technician

“Not Just Manufacturing”



“Not Just Manufacturing”

Students can find out what 
career in technology interests 
them most

• Advanced Manufacturing
• Automation / Robotics
• Industrial Design
• IT / Network Security
• Industrial Maintenance
• Systems Integration
• CNC Machining 
• Data Analytics
• Engineering
• Processes / Lean / Safety

A True STEM Program



Smart Automation Certification Alliance (SACA)

• Mission: Smart Automation Certification Alliance (SACA): develop and deploy modular Industry 4.0 certifications for a wide range of 

industries

• Vision: Provide Highly Affordable ACCESSIBLE certifications that significantly increase the number of individuals who possess the skills

represented by these credentials ensuring that companies have highly skilled workers in an Industry 4.0 world

CERTIFICATIONS: DEVELOPED for INDUSTRY by INDUSTRY!!!!



SPECIALIST CERTIFICATIONS

Micro Credentials (Approx. 40 Hrs./each)
Core Micro-Credentials:
• C-101 Associate-Basic Operations
• C-102 Associate-Advanced Operations
• C-103 Associate-Robot Operations
• C-104 Associate-Smart Factory Systems 1
• C-201 Electrical Systems 1
• C-202 Electric Motor Control Systems 1
• C-203 Variable Frequency Drive Systems 1
• C-204 Motor Control Troubleshooting 1
• C-205 Sensor Logic Systems 1 (*)
• C-206 Electrical System Installation 1
• C-207 Programmable Controller Systems 1 (**)
• C-208 Programmable Controller Troubleshooting 1
• C-209 Pneumatic Systems 1
• C-210 Mechanical Power Systems I
• C-211 Industry 4.0 Total Productive Maintenance
• C-212 Ethernet Communications 1
• C-213 Smart Sensor and Identification Sys. 1
• C-214 Smart Factory Systems 1
• C-215 Robot System Operations 1
• C-216 Robot Systems Integration 1

Elective Micro-Credentials:
• C-251 Mechanical Power Troubleshooting
• C-252 Laser Shaft Alignment
• C-253 Electric Motor Troubleshooting
• C-254 Pneumatic Troubleshooting 1
• C-255 Hydraulic Systems 1
• C-256 Hydraulic Maintenance
• C-257 Process Control Systems 1
• C-258 Process Control Troubleshooting 1
• C-259 Rigging Systems 1
• C-260 Rigging Systems 2

Certified Industry 4.0 Automation Systems Specialist I



Stackable Credentials !!!



























Project Management Digital Transformation Lean Manufacturing

Organizational Leadership IIoT Integration





40

Credits

YEARS 1-2 REQUIRED CREDENTIALS (15 credentials)

o C-101 Certified Industry 4.0 Associate-Basic Operations 

o C-102 Certified Industry 4.0 Associate-Advanced Operations 

o C-103 Certified Industry 4.0 Associate - Robot System Operations 

o C-201 Electrical Systems 1

o C-202 Electric Motor Control Systems 1

o C-203 Variable Frequency Drive Systems 1

o C-204 Motor Control Troubleshooting 1

o C-205 Sensor Logic Systems 1  

o C-207 Programmable Controller Systems 1   

o C-208 Programmable Controller Troubleshooting 1

o C-209 Pneumatic Systems 1

o C-212 Ethernet Communications 1

o C-213 Smart Sensor and Identification Systems 1

o C-214 or C-104 Smart Factory Systems 1

o C-216 Robot Systems Integration 1 

Year 1-2 Electives

o C-206 Electrical System Installation 1

o C-210 Mechanical Power Systems 1

o C-304 Pneumatic Troubleshooting 1

o C-255 Hydraulic Systems 1

CORE
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40

Credits

CORE

GEN ED 27



1.English Composition

2.Foreign Language

3.Natural Sciences

4.Arts & Humanities

5.Mathematics

6.Social Sciences



40

Credits

CORE

GEN ED 27

21
PROFESSIONAL

YEARS 3-4 REQUIRED CREDENTIALS (CHOOSE 7 OF 14)

o C-211 Industry 4.0 Total Productive Maintenance Management (C-101, 102)

o C-305 Industrial Electronic Systems 1 (pre-req: C-201, 205)

o C-308 Variable Frequency Drive Systems 2 (pre-req: C-203, 204)
o C-309 Programmable Controller Systems 2 (pre-req: C-207, 208)
o C-310 Ethernet Communications 2 (pre-req: C-212)
o C-312 Robot Systems Integration 2 (pre-req: C-216)
o C-313 Smart Factory Systems 2 (pre-req: C-214 or 104)
o C-359 Programmable Controller Systems 3 (pre-req: C-309)

o C-362 Machine Vision Systems 1 (pre-req: C-201, 216)

o C-306 Industrial Electronic Systems 2 (pre-req: C-305)

o C-307 Electronic Systems Installation 1 (pre-req: C-206)

o C-358 Autonomous Mobile Robot Systems 1 (pre-req: C-212, C-207)

o C-360 Motion Control Systems 1 (pre-req: C-359)

o C-361 Programmable Conveyor Systems 1 (pre-req: C-214 or 104)
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120



Project Management Digital Transformation Lean Manufacturing

Organizational Leadership IIoT Integration



o Digital Transformation
o Internet of Things in Operations
o Project Management
o Organizational Leadership
o Lean Manufacturing
o Automation Leadership Internship
o Automation Leadership Capstone

UW-Stout Automation Leadership (21 CREDITS)

*Note per Higher Learning Commission requirements a minimum of 32 total credits must be earned from the University of Wisconsin - Stout





Dr. David Ding
Associate Dean – CSSTEM

Director – School of Engineering

dingx@uwstout.edu
715-232-1195



Summer Instructor Training 









• Jake Hoffman, K12 Sales

• Jake@buckeye-edu.com

• www.buckeye-edu.com

• 419-571- 6116 cell

• Who is Buckeye?

http://www.buckeye-edu.com/
https://youtu.be/DGzw9TCLWtk


Questions


