;' R The Future of Work:
| Integrating Emerging and
Cross-Cutting Technologies:

N\ Edge Computing

Marilyn Barger

The Florida Advanced Technological Education Center
Senior Educational Advisor

‘_ a4 ""‘ N Richard Gilbert
l T Cg-PI FoW Integrating Emerging and Cross-Cutting
[ f Technologies
f:.._' Il‘||’ll .‘ J
i | \jlil I, | .ﬁ Michael Lesiecki, Co-Pl
D [\ N7 /) CORD"

Preparing Technicians for the
FUTURE OF W£)RK CORD

: - Leading Change
prepa”ngtEChnlﬂanS.Org in Education




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

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

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

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



What'’s
Happening?

i Preparing Technicians for the

-\ ' - Nature of work changing at FUTU RE DF WG)RK

unprecedented speeds

preparingtechnicians.org

- Technology advancements in machine
learning, Al, loT, 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

V) -
By Integrating the Cross-Disciplinary STEM Core
into Technical Programs
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AS Engineering Technology Degree

ET Délé/reé\tomponentf

|. General Education: 15 -18 hours

English Humamtnes Math Science
| DAANY (7 SN N\ Vs

Il. ET Technical Core: 18 credit hours
Computer Aided Design Electronics

Manufacturing Processes & Materials Quality

Mechanics & Instrumentatlon Safety

Social Science

ET Degree GOALS:

*Increase enroliment.

*Provide multiple entry and
exit options.

*Meet industries’ workforce.
needs for skilled technicians.

*Remove course duplications.

*Integrate Industry-approved

Ill. 11 Specialization Tracts: 24 27 credit hours

Advanced Manufacturing Electronics credentials.
4 Alternative Energy Mechanical Design & Fabrication

Advanced Technology Quality

Biomedical Systems Relay Substation

Digital Design & Modeling Supply Chain Automation

Dlgltal Manufacturing Advancec )strial Autom:
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Florida Technician 215t Century Skills Needs

NSF ATE # 212483 Future of Work ISUES FOR Florida Two-Year Engineering Technology Program
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Florida Manufacturers Ch0|ce of Vocabulary

'-‘ ¥ - . 24 Awareness of the Security Requirements

| 25 Basic Understanding of Databases & Networks
1 Ask 5 Whys 12 Data Interpretation

3 Cloud 4 14 Fishbones :
* i 28 Diagnose & Understand Full Process
4 Critical Thinking [§f 1° Integrating Systems, PLC g

5 Data Integrity
6 Programming
7 Prototyping

26 Building/ Assembling Prototypes
27 CAD Layout for Production Processes

16 Interdisciplinary Skills 29 Ensure Measurement has Uncertainty Stated

17 Material Knowledge 30 Human Factors and Interactions
18 Material Testing
19 Provide Design Data

8 Quality Testing 20 Reverse Engineering
9 Test & Executing |§ 21 Support Mockup/Test 33 Knowledge of Product Standards and Regulations

10 Three D Printing 22 Troubleshooting 34 Math, Communication, Teamwork, Solve Problem
11 Write SOP 23 Use Root Cause Analysis l 35 Spreadsheet Creation & Manipulation

Skl”S are not pr ont:zed
but are arra {w ed for easy
visual review

0 )

31 Identify Opportunities for Improved Products
32 Integration Eng. Tech. / Adv. Mfg. / Computing

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




Skill matchéd t0 the Florida

Department of Education | |
Sta ndard’s and Benchmarks 24 Awareness of the Security Requirements

25 Basic Understanding of Databases & Networks

1 Ask 5 Whys 12 Data Interpretatlon
2 Brainstorming 13 Destructive Testing

3 Cloud 14 Fishbones
15 Integrating Systems, PLC 28 Diagnose & Understand Full Process

26 Building/ Assembling Prototypes
27 CAD Layout for Production Processes

4 Critical Thinking
5 Data Integrity

6 Programming

7 Prototyping

16 Interdisciplinary Skills 29 Ensure Measurement has Uncertainty Stated

17 Material Knowledge 30 Human Factors and Interactions

18 Material Testing

_ _ 19 Provide Design Data
8 Quality Testing 20 Reverse Engineering
9 Test & Executing |§ 21 Support Mockup/Test 33 Knowledge of Product Standards and Regulations

10 Three D Printing 22 Troubleshooting 34 Math, Communication, Teamwork, Solve Problem

11 Write SOP 23 Use Root Cause Analysis || 35 Spreadsheet Creation & Manipulation
) o |V —2

31 Identify Opportunities for Improved Products
32 Integration Eng. Tech. / Adv. Mfg. / Computing

36 Use Technical Tools to Identify Root Causes
Thirty-three Of hese N 37 Write Technical Reports including Data
Sk|||5rére cé d




Current Status.
Identified 14.0 Skill Sets Absent from Standards
Adv. Manufacturing

Core Specialization
none none
Data Base Skills none none
Data Integrity none none
Integrating Systems D h 12.0, 14.0, 15.0,
(using PLCs) 16.0, and 17.0
Data Interpretation Vague Connection
Interdisciplinary Vague Connection

Security Requirements Vague Connection

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

The project team is interacting with
Daytona State College to use an Advanced
Technical Certificate to meet both
knowledge and “standards” needs.
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Identified 14.0'Skill Sets Absent from| Standards

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

 Data Base Skills

* Data Integrity
 Integrating Systems
(using PLCs) EDGE
» Data Interpretation COMPUTING

 Interdisciplinary
« Security Requirements




Responding toq| (}i.r ' "‘4'0~Driveh Required

Technicians working with 14.0
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To support manufacturing =%
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To avoid cyber security
mistakes.
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Skills are. four“ 'n, qf_.{he 3 $k||l areas of\
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The Edge

mpu

Edge Computer
Input Port £

IP address 192.168.100.20
IP address Port 3855
RS485 connection

“Public” address of

Edge Computer /j =
| 194.166.100.3,3588 ==—-)154.18.132.8,8224 4 |.{ —x

e

LEEY)

- 154.18.132.8,8224 =——-194.166.100.20,3850 | -t
= @« AR IP address 192.168.100.20
Process IP address Port 3865
Controller \ RS485 connection
p Y |
C ey 194.166.100.20,3580  Port L o
194.166.100.3,3588 194.166.100.20,3580 g% . IP address 192.168.100.20
' i — IP address Port 3875
RS485 connection

Frequency Drive (VFD)




Respondmg to Industry 4.0 Driven Required

Skills with Edge Devices







R.espb}InQKIO Industry 4.0 Driven Required
IIs with Edge Devices

Attention
for your

Thanks

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



Data Knowledge
and Analysis

Manipulate and interpreting
data to resolve issues and using
Excel and other common software

proficiency to accomplish tasks

A R AN ALY Fou Sderin
[esta s rat

:’h"q'"' Dista Vipulzotional

Horrs weill 3 beshocian wig dats vivgalaton
Cr o0 3 0 b e o v W s By ey
o et o el e (R e
8 g e, T g A,
1 R R U PR TATRETA I s
Bt el e e et e e 8 arlan) e b
e B m Enat s, B ot e ol e,
Pt ety it bt T, Tatiens 0 ] Pt 8 sl
i wuf mtan B it 43 et b Mg, P
Bt b s o b e g e b
PP S R Il S —-
[P SN N R ———
Bt £ ey e T S s

Instructional Activity Cards
@ Analytical Tools
@ Data Visualization

® Data Literacy/Fluency

@ Data Visualization

_.-:'55 X 3-\_

Advanced Digital
Literacy

Understanding digital communications
and networking, cybersecurity, machine
learning, sensors, programming, and
robotics at a higher than introductory
level

Business Knowledge
and Processes
Understanding the value chain and
business practices of an enterprise

and applying principles of ethical
adoption of new technology

Advanced Cigital Literacy For Students

Network Communications - Internet of Things (loT)
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Instructional Activity Cards

@ Automation/Robotics/HMI
@ Basic Programing-Python

@ Digital Twins

@ Network Analysis

Bursirrsi Kairwdrdge & Frocee

ENTREPRENEURSHIP

Hiw will B £ eprerar bl misdiet be

What i Dntrependuniip
e o g wtad b (e workglage?

Instructional Activity Cards

@ Communication
@ Entrepreneurship

@ Lean Processes

@ Supply and Demand
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Cross-DiipIinar Instructional Cards

Data Knowledge
and Analysis

Manipulating and interpreting data to
resolve issues and using Excel and other
common software proficiently to
accomplish tasks

Advanced Digital
Literacy

Understanding digital communications and
networking, cybersecurity, machine
learning, sensors, programming, and

robotics at a higher than introductory level

Advanced Digaal Lingvacy For Students

Communications - Internet of Things (loT)

ot e e s weel

Instructional Activity Cards:

Instructional Activity Cards:

Data Visualization
Data Literacy/Fluency
Spreadsheets

Analytics Tools

Network Communications —
Internet of Things

Automation/Robotics/HMI

Basic Programming-Python

Digital Twins

Network Architecture

Al and Machine Learning

-

Business Knowledge
and Processes

Understanding the value chain and
business practices of an enterprise and
applying principles of ethical adoption of

new technologies

Buriltdii Kadmiedge R Proceine
ENTREPREMEURSHIP

Instructional Activity Cards:

Entrepreneurship
Communication
Lean Processes

Supply and Demand







Episode 38: Technicians in the New Episode 37: Incorporating the Episode 36: Supply Chain
Blue Economy Internet of Things Automation In Transition
Podcast Guest: Justin Manley, Podcast Guests: Kristine Podcast Guest: Phil Gilkes, Regional

President of Just Innovation, Inc. Christensen, Director of Faculty Maintenance Manager, Dollar Tree
April 2022 | Development, Professor of MIS, Distribution Centers February 2022
Moraine

What Should Educators Know and Do about
Preparing Technicians for the Future of Work?
Podcast Interviews Provide Direction

www.preparingtechnicians.org/podcasts

i Podcasts: Automation, Robotics, and Advanced Manufacturing
ii. Podcasts: Digital Skills, Digital Mastery. Digital Twins, Simulation
iii. Podcasts: Industry, Factory, and Education Trends

iv. Podcasts: New Skills, New Generations of Students

i. Podcasts: Automation, Robotics, and Advanced Manufacturing

AUTOMATION, ROBOTICS, AND ADVANCED MANUFACTURING

Topic and Episode(s) Discovery Recommended Action
1. A Robot for Every Technician? A robot for every technician is an emerging trend | Ask yourself if it is possible for you to consider
PC13 and PC22 in the workplace. something similar in your education and training

space? A robot (or an automated system) for
every student, in every learning situation?




1. Preparing Technicians Using the Cross-
Disciplinary STEM Core

2. Professional Development and
nstructional Resources

3. Future of Work: Integrating Emerging
Technologies

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