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Project Goals

1. Empower community colleges to prepare technicians 
for the work of the future.

2. Promote regional collaboration between community 
colleges and industry to determine the technical 
demands of work of the future.

3. Support ATE Regional Networks focused on technician 
education for the work of the future.

4. Foster implementation of the cross-disciplinary STEM 
core to maximize impact on technician education.



What’s 
Happening?

• Nature of work changing at 
unprecedented speeds

• Technology advancements in machine 
learning, AI, IoT, and robotics eliminating 
some jobs, creating others

• Technicians sit at the center of much of 
this disruption

• Education must keep up

• Our students’ career paths will evolve

http://www.preparingtechnicians.org/


The Cross-Disciplinary STEM Core:
Skill Area 1: Data Knowledge and Analysis
Skill Area 2: Advanced Digital Literacy 
Skill Area 3: Business Knowledge and 
Processes

Future-proofing STEM Technicians

By Integrating the Cross-Disciplinary STEM Core
into Technical Programs
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At Our Beginnings
22 Academic Partners
42 Industry Partners

9 Community Organizations



ET Degree Components 

• Increase enrollment. 
•Provide multiple entry and 
exit options.

•Meet industries’ workforce. 
needs for skilled technicians.

•Remove course duplications.
• Integrate Industry-approved 
credentials.

AS Engineering Technology Degree

Digital Manufacturing

III. 11 Specialization Tracts: 24 – 27 credit hours

Quality
Computer Aided Design

II. ET Technical Core:  18 credit hours

Manufacturing Processes & Materials
Electronics

Mechanics & Instrumentation Safety

Math Social ScienceHumanitiesEnglish Science
I. General Education: 15 -18 hours

Advanced Manufacturing
Alternative Energy Mechanical Design & Fabrication

Digital Design & Modeling Supply Chain Automation
Relay SubstationBiomedical Systems

Electronics

QualityAdvanced Technology

Advanced Industrial Automation



Updating Florida’s ET Pathways

Technician Skills
Define I 4.0

Technologies
Research I 4.0

Florida Technician 21   Century Skills Needsst
NSF ATE # 21248138: Future of Work ISSUES FOR Florida Two-Year Engineering Technology Program

Skills
37 ET

Define Skills Gap

Industry     Educator
Questionnaires Interpret Data

Publish Results

Virtual Caucus 2

Caucus 1
Virtual



1 Ask 5 Whys

9 Test & Executing

7 Prototyping
8 Quality Testing

11 Write SOP

3 Cloud
4 Critical Thinking

10 Three D Printing

2 Brainstorming

5 Data Integrity
6 Programming

29 Ensure Measurement has Uncertainty Stated

25 Basic Understanding of Databases & Networks
24 Awareness of the Security Requirements

27 CAD Layout for Production Processes
26 Building/ Assembling Prototypes

30 Human Factors and Interactions
31 Identify Opportunities for Improved Products

28 Diagnose & Understand Full Process

32 Integration Eng. Tech. / Adv. Mfg. / Computing
33 Knowledge of Product Standards and Regulations
34 Math, Communication, Teamwork, Solve Problem
35 Spreadsheet Creation & Manipulation

37 Write Technical Reports including Data
36 Use Technical Tools to Identify Root Causes

16 Interdisciplinary Skills

22 Troubleshooting

15 Integrating  Systems, PLC

21 Support Mockup/Test

23 Use Root Cause Analysis

19 Provide Design Data
18 Material Testing
17 Material Knowledge

20 Reverse Engineering

13 Destructive Testing
14 Fishbones

12 Data Interpretation 

Florida Manufacturers’ Choice of Vocabulary

Skills are not prioritized, 
but are arranged for easy
visual review 
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Skill matched to the Florida 
Department of Education 
Standards and Benchmarks

Thirty-three of these  
Skills are covered.



The project team is interacting with 
Daytona State College to use an Advanced 
Technical Certificate to meet both 
knowledge and “standards” needs.

Manufacturers indicated that Cloud 
Information Technology skill expectations 
for manufacturing technicians depend on 
their overall experience with Operational 
Technology..

Identified I4.0 Skill Sets Absent from Standards

Data Integrity

Cloud Skills

12.0, 14.0, 15.0,

Data Base Skills

Core Adv. Manufacturing
Specialization

Vague Connection

nonenone

nonenone

nonenone

Integrating Systems
(using PLCs) 16.0, and 17.0

Security Requirements

Vague ConnectionData Interpretation
Vague ConnectionInterdisciplinary

none

Current Status



 

Identified I4.0 Skill Sets Absent from Standards

• Data Integrity
• Data Base Skills

• Integrating Systems
(using PLCs)

• Security Requirements

• Data Interpretation
• Interdisciplinary

EDGE 
COMPUTING

Skills are found in one of the 3 skill areas 
of the CROS-DISCIPLINARY STEM Core.



Technicians working with I4.0 
Operation Technology need a 
subset of Internet Technology 
skills.

Responding to Industry 4.0 Driven Required 
Skills with Edge Devices

Nature’s Edge Device

Is this the same technician with two scenarios?
or

Are these two different technicians within their situation?

Edge Access

To  avoid cyber security 
mistakes.

To  support manufacturing 
processes that require edge 
computer interactions.



Skills are found in one of the 3 skill areas of 
the CROSS-DISCIPLINARY STEM Core.

https://www.sme.org/technologies/articles/2021/
september/lims-edge-device-expedites-entry-
into-industry-4.0-production-competitiveness/



Levil CNC milling cart

LIMS as the
Edge Device

IN3
IN5

DO1

detection
Vibration 

of machines
and equipment

Thermocouple

Analog
and
digital
Input
Ports

and “Solution
Computer system

Engine” software

Local Area Network
Router

RS 485

LAN Router

Skills are found in one of the 3 skill areas of 
the CROSS-DISCIPLINARY STEM Core.

Output 
Port



154.18.132.8,8224

“Public” address of 
Edge Computer

Edge Computer

The Edge 
Edge Computer

Input Port

Three independent Variable
       Frequency Drive (VFD)

194.166.100.20,3580

Process 
Controller

194.166.100.20,3580
194.166.100.3,3588

Output Port

Output 
Port

IP address 192.168.100.20

RS485 connection
IP address Port 3875

IP address 192.168.100.20

RS485 connection
IP address Port 3865

IP address 192.168.100.20

RS485 connection
IP address Port 3855

0



Responding to Industry 4.0 Driven Required 
Skills with Edge Devices

Attention

Thanks 
for your 

gilbert@usf.edu
Marilyn.Barger@flate.org






Attention

Thanks 
for your 

Responding to Industry 4.0 Driven Required 
Skills with Edge Devices



business practices of an enterprise 
Understanding the value chain and

and applying principles of ethical
adoption of new technology

data to resolve issues and using
Manipulate and interpreting

Excel and other common software
proficiency to accomplish tasks

and networking, cybersecurity, machine
Understanding digital communications

learning, sensors, programming, and

level
robotics at a higher than introductory

Digital Twins

Basic Programing-Python

Automation/Robotics/HMI

Network Analysis

Lean Processes

Entrepreneurship

Communication

Supply and Demand

Instructional Activity Cards Instructional Activity CardsInstructional Activity Cards

Data Literacy/Fluency

Data Visualization

Analytical Tools

Data Visualization





 Read and share A Framework for a Cross-Disciplinary STEM Core

 Download, share and implement cross-disciplinary instructional 
cards in your class

 Listen to podcasts featuring cutting-edge industry interviews

 Share recorded webinars

At the Project Website: 
Preparingtechnicians.org
Tools and Resources to Help You Take Action



Podcasts



Recordings of This Webinar Series

1. Preparing Technicians Using the Cross-
Disciplinary STEM Core

2. Professional Development and 
Instructional Resources

3. Future of Work: Integrating Emerging 
Technologies

https://www.preparingtechnicians.org/webinars/
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