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” Noun: A
A person employed to look after technical equipment or do practical work.
An expert in the practical application of a science.

_ A person skilled in the technique of an art or craft. )

/ Manufacturing Production Technicians: \

Use combinations of electrical, electronic, mechanical, hydraulic, pneumatic,
or computer technologies to:

Set up, test, adjust, monitor, maintain, and troubleshoot manufacturing
machinery or equipment.

Monitor and adjust production processes or equipment for quality
and productivity. /
%
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4he Industrial/Military Complex becomes\
a permanent fixture in Florida’s economy.

NASA is established in Florida.
(thank you! Jules Verne)

State shifts economic incentives to

Moving our mind set to Florida,
“back on the farm” didn’t really
come up until after the Korean War.

Presentation creation was partially funded by the National Science _-
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The Industrial/Military Complex becomes
a permanent fixture in Florida’s economy.

NASA is established in Florida.

State of Florida shifts economic incentive
to Citrus and Tourist Industries.

WWII veterans retire (late 1970’s)
USF & UF expand Engineering
Technology B.S. programs (early 1980’s).

USF & UF Engineering Technology B.S.
programs meet demand (early 1990’s).

USF & UF shift to research focus & close

or deemphasizes ET B.S. programs (mid
-Z5%4990’s).
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NSF begins to Invest in Rebuilding FlI’s
ET Education Infrastructure (2004).
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Engineering Technology ‘.@
FLATE L Degree Pathway

MSSC Certified

Apprenticeship : .
I oy | M Cortificate Patvay However, extended features of the degree
“‘ (CPT) Articulate [l 60-Credit hr. Pathway h. hl. ht th It. I th t.
R G cccriirn s ighlight the multiple career path options.
Technical School gegree Courses (Current MSSC-CPT Certificate)
JU .

Year 2

SPECIALIZATION TRACT
(27 credit hours in 1 of 12 tracts)

Advance Manufacturing

Year 1
General Education
(15 Credit Hours)

Il. ENGINEERING TECHNOLOGY
o N Advance Technology

Computer Aided Design Alternative Energy Systems A.S. DEGREE

B.S.A.S. Bachelor ﬁ?ewarding Career\

Introduction to Electronics Diqital Manufacturing Technolo ENGINEERING . .
MgnFL,Ifacturing Materials Bigmedical Technolc?gy 9y TECNOLOGY Applied Science Engineering
rocesses .
Mechanical Measurements El_ec_:tronlcs_ . B.S. E.T. Bachelor Engineering
& Instrumentation Digital Design & Modeling

ST HEEE LRI Cl (1) Management )

Quality Process & Instrument Tech Rewarding Carcer T
COLLEGE CREDIT CERTIFICATE Mechanical DGSlgn & Fabrication
and/or

MSSC CERTIFIED PROD . Qual |ty
i : Protection & Control Technology

NATIONAL CREDENTIAL SuPpIy Chain TeChn0|ogy Professional
)
TECHNICAL
CREDENTIA
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ET Specialization Colleges & Location ET Specialization Colleges & Location
Broward College- Coconut Creek Eastern Florida SC- Cocoa, Palm Bay
Chipola Sate College- Marianna Advanced Northwest Florida SC- Niceville
College of Central Florida- Ocala Technology Palm Beach SC- Palm Beach Gardens
Daytona State College- Daytona
Eastern Florida SC- Cocoa, Palm Bay College of the Florida Keys- Key West
Florida State College- Jacksonville Alternative Gulf Coast SC- Panama City
Gulf Coast SC- Panama City Energy Palm Beach SC- Palm Beach Gardens
Hillsborough CC- Brandon State College of Florida- Venice
Advanced Miami Dade Colleges- Miami * _ _
Manufacturing  North Florida College- Madison Biomedical Broward College- Coconut Creek
(Mechatronics)  pajm Beach SC- Palm Beach Gardens Systems
Pasco Hernando SC- New Port Richey Daytona SC- Daytona
Pensacola SC- Pensacola Digital Design Northwest Florida SC- Niceville
Polk SC- Lakeland and Modeling State College of Florida- Venice
St. Johns River SC- Orange Park St. Petersburg College- St Pete
St. Petersburg College- St Pete
Seminole SC- Sanford o Gulf Coast SC —Panama City
South Florida SC- Avon Park Digital Miami Dade College- Miami *
Tallahassee CC- Tallahassee Manufacturing Northwest Florida SC- Niceville
Valencia College- Orlando

* Offers College Credit Certificates under ET, but not A.S.ET
Presentation creation was partially funded by the National Science Sz
Foundation. Its content/opinions are solely those of the authors. g
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ET Specialization Colleges & Location ET Specialization Colleges & Location
Broward College- Coconut Creek Quality College of Central Florida- Ocala
College of Central Florida- Ocala St. Petersburg College- Clearwater
Daytona SC- Daytona
Eastern Florida SC- Cocoa, Palm Bay Supply Chain College of Central Florida- Ocala
Gulf Coast SC —Panama City Automation St. Petersburg College- Clearwater

. Northwest Florida SC- Niceville

Electronics Palm Beach SC- Palm Beach Gardens
Pensacola SC- Pensacola
State College of Florida- Venice
St. Petersburg College- St Pete

Mechanical Northwest Florida SC- Niceville

Design and Pensacola SC- Pensacola

Fabrication Polk State College- Lakeland

Protection &

Control Lake Sumter SC- Sumterville

Technology

Presentation creation was partially funded by the National Science Szinc

Foundation. Its content/opinions are solely those of the authors. g
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State Colleges are designated by vaie (@ 8,,
the white stars in the blue circles. s -Q ¥ 8 . Ja?( il
P‘;r;a\rn/: City Lake City Q,quszme
“Future of Work Issues for Florida Two _~0 @99 A
Year Engineering Technology Program” o, "6
@?) ]
9 Or(g
® 133 Manufacturers el - S.

St. PetOQ} 6’: |
® 26 State Colleges ) 9
Foguyers ovopalm

(- ort
Naple (9 s, derdale

‘ﬁ Mlaml
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National Park
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A.S. Engineering Technology Core Courses A.S. ET Advanced Manufacturing Specialization
Engineering Graphics EGN 1111 Automation Process Control ETS 1535
Industrial Safety ETI 1720C ||Hydraulics and Pneumatics ETS 1700
Instrument Techniques and Industry Applications Using

Measurements ETl 1151 PLCs and Robotics ETS 1540
Introduction to Quality Control  ETI 1117 Introduction to PLCs ETS 1542
Microcomputer Applications CGS 1100 Mechanical Devices and Systems ETM 2401
Survey of Electronics EET 1084 Motors and Controls ETS 1843

Courses taught at all 23 state co”eges offering Courses taught at the CO”ege of Central Florida.
. tha A S. ET degree
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Future of Work Issues for Florida Two .
u u utonomous
Year Engineering Technology Program s1g Data Robots
- J o / \ _ammmsSimulation
. ASA

Industry 4.0 technologies: Ll P[]
Autonomous Robots ‘ N L
Simulation Augefted ”°”é32§2>n\‘fﬁ?ég?éuon
Horizontal/Vertical Integration sty 0 echnoioaiss
Industry Internet of Things Boston Consulting Group \
Cybersecurity j
The Cloud
Additive Manufac.:turlng Addmve.\
Augmented Reality Manufacturing

Big Data and Analysis

The Cloud Cybersecurity

Presentation creation was partially funded by the National Science Srinc
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Caucus Identified Boston Consulting Group Technologies
Skills Groupings Important for Technicians

BCG I14.0 Technology Caucus Identified Skill Technology Caucus Identified Skill
Programming Industry Internet Ethernet Communication (M2M)
Autonomous Robots: System Integration of Things Record and Store Data
Repair
P Compare Process Alternatives
Ii?ofcﬁD ;.S;,P rinting & Identify Effects on Process
Additive/ Subtractive | onc P’;ﬁgrgmming Simulation Response to Change
& Advanced Materials | p o .jcion Manufacturing Participate in Developing
Fabrication Existing New/ Operations
Testing
(destructive/
non-destructive)

Presentation creation was partially funded by the National Science e
Foundation. Its content/opinions are solely those of the authors. °7§
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Caucus Manufacturers and Faculty Participant Skill Sets Ranking
Mfgq. Faculty Boston C Group

(1)

Simulation

I Additive /
Subtractive

Additive /

.., (NG ﬂ%‘;gg%\",g;gggm_ _ _ _Subtractive  _ _|
e

System Integration Autonomous

Industry 4.0 Technglogies Robots

Additive /

Subtractive

Additive /
_ _ _ Subtractive_ _ _

Simulation




14.0 Techtolegitst&eNeeded
ATE ] Technician Skillgdustry rel

EEEEEEEEEEEEEEE

Boston Consulting Programming

Group: System Integration
Technologies Repair
Skills Simulation;

Perform Root Cause Analysis

Participate in Planning & Evaluation Processes

Compare & Contrast Process Alternative

Recommend new situations & their effects on
process response to change

Participate in developing existing & new
products & operations

Industrial Internet of Things;

Ethernet Communication (M2M);
Record and store data

Additive/Subtractive & Advanced Materials;
3D CAD and printing/prototyping
CNC programming
Precision Manufacturing
Fabrication

Testing (destructive /non-destructive

34%
38%
15%
39%
36%
e 24 %
30%

s 5 1 ¥/,

_220/0

36%

e 399,
—— 330/,

42%

30%
I | | | | :>

20% 30% 40% 50%
% Agreement

24%

40%

24%

s 20%
20%

e 12%

— 12%

60%
— 8%
36%
1 |20°/° 1 1 | 1
| | | | | —
20% 30% 40% 50% 60%

% Agreement



Autonomous Robots;
Programming

Boston Consulting

Group: System Integration |
Technologies Repair
Skills Simulation;

Perform Root Cause Analysis
Participate in Planning & Evaluation Processes

Compare & Contrast Process Alternative

Recommend new situations & their effects on
process response to change

Participate in developing existing & new
products & operations

Industrial Internet of Things;

Ethernet Communication (M2M);
Record and store data

Additive/Subtractive & Advanced Materials;

3D CAD and printing/prototyping
CNC programming

Precision Manufacturing
Fabrication

Testing (destructive /non-destructive

(133 Manufacturers)
Industry related skills gap
\

15%

e 24 %

AZ%

34%
38%

39%

36%

30%

36%

I 399,
—— 3 30/

42%

0,
|30A: I

LY VA

| I I

20% 30% 40%

|
>

50%
% Agreement

(21 Colleges)

52%

56%
24%

40%

24%

s 20%
20%

e 12%

15% or lower difference
___129, in the opinion between
manufacturers and
colleges groups

60%

e 4.8 %,
 ———————— . DA

36%

I 1 2IO‘%.I 1 | |
— | | | | —

20% 30% 40% 50% 60%
% Agreement
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Manufacturers’ Choice of Vocabulary is always a Challenge

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

Uik I bk Inte-rpretati?n 26 Building/ Assembling Prototypes
2 Brainstorming 13 Destructive Testing _
14 Fi 27 CAD Layout for Production Processes
3 Cloud Shbones 28 Di & Understand Full P
: iagnose & Understand Full Process
4 Critical Thinking 15 Integr.atlr.lg .System.s, PLC g
5 Data Integrity 16 Interdisciplinary Skills 29 Ensure Meas Remember, when mafchmg
6 Programming 17 Mater!al KnO\.Nledge 30 Human Factc technician education to
_ 18 Material Testing 31 Identify Opp fact » ds
7 Prototyping 19 Provide Design Data | your manurac ur'e/: neg ,
8 Quality Testing 20 Reverse Engineering 32 Integration E the manufacturers choice
9 Test & Executing | | 21 Support Mockup/Test 33 Knowledge ¢ of vocabulary has to drive
10 Three D Printing | | 22 Troubleshooting 34 Math, Comm your effort.
11 Write SOP 23 Use Root Cause Analysis || 35 Spreadsheet Creation & Manipulation

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

Advanced Teckyological
Education
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Satisfying FI Manufacturer
Technician Expectations

1 Ask 5 Whys

2 Brainstorming

3 Cloud

4 Critical Thinking
5 Data Integrity

6 Programming

7 Prototyping

8 Quality Testing
9 Test & Executing

10 Three D Printing
11 Write SOP

12 Data Interpretation

13 Destructive Testing

14 Fishbones

15 Integrating Systems, PLC
16 Interdisciplinary Skills

17 Material Knowledge

18 Material Testing

19 Provide Design Data

20 Reverse Engineering

21 Support Mockup/Test

22 Troubleshooting

23 Use Root Cause Analysis

A7
Advanced Teckyological
Education

24 Awareness of the Security Requirements

25 Basic Understanding of Databases & Networks
26 Building/ Assembling Prototypes

27 CAD Layout for Production Processes

28 Diagnose & Understand Full Process

29 Ensure Measurement has Uncertainty Stated
30 Human Factors and Interactions

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

33 Knowledge of Product Standards and Regulations
34 Math, Communication, Teamwork, Solve Problem

35 Spreadsheet Creation & Manipulation
36 Use Technical Tools to Identify Root Causes
37 Write Technical Reports including Data
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Fl Department of Education
Technician Expectations

Example Florida Department of Education Standard

Expectations in A.S. Engineering Technology Degree

1 Ask 5 Whys

2 Brainstorming

3 Cloud

4 Critical Thinking
5 Data Integrity

6 Programming

7 Prototyping

8 Quality Testing
9 Test & Executing

10 Three D Printing
11 Write SOP

12 Data Interpretation

13 Destructive Testing

14 Fishbones

15 Integrating Systems, PLC
16 Interdisciplinary Skills

17 Material Knowledge

18 Material Testing

19 Provide Design Data

20 Reverse Engineering

21 Support Mockup/Test

22 Troubleshooting

23 Use Root Cause Analysis

HE7E
vanced 7eckqole
Education

However, in Florida

Standards and Benchmarks

N really help!

24 Awareness of the Security Requirements

25 Basic Understanding of Databases & Networks
26 Building/ Assembling Prototypes

27 CAD Layout for Production Processes

28 Diagnose & Understand Full Process

29 Ensure Measurement has Uncertainty Stated
30 Human Factors and Interactions

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

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

o
N
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EEEEEEEEEEEEEEE Example Florida Department of Education Standard
Expectations in A.S. Engineering Technology Degree

Advanced Manufacturing Specialization

12.0 Understand, Operate, Troubleshoot and Maintain Pneumatic, Hydraulic
Electromechanical Components and/or Systems.

17.0 Create and Operate Human Machine Interfaces to Control Automated
Systems. Sginc
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EEEEEEEEEEEEEEE Example Florida Department of Education Benchmark
Expectations in A.S. Engineering Technology Degree

Advanced Manufacturing Specialization

14.01 Demonstrate Understanding, Operation, and Maintenance of Industrial
Automation System.

15.01 Demonstrate Troubleshoot Techniques to Identify Root Causes,
Errors, and Faults in a Problem Situation.

16.01 Identify and Describe the Essentials Components and Characteristics
Errors, and Faults in a Problem Situation.

17.01 Demonstrate the Application of Appropriate Industry Standards in
The development of Human Machine Interfaces Sizine
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Fl Manufacturer & College
Technician Expectations

Identify 14.0 Skill Sets Absent from Standards

FIorlda Manufacturer Identified Industry 4.0 Skills Technicians Need

1 Ask 5 Whys

2 Brainstorming

3 Cloud

4 Critical Thinking
5 Data Integrity

6 Programming

7 Prototyping

8 Quality Testing
9 Test & Executing

10 Three D Printing
11 Write SOP

12 Data Interpretation

13 Destructive Testing

14 Fishbones

15 Integrating Systems, PLC
16 Interdisciplinary Skills

17 Material Knowledge

18 Material Testing

19 Provide Design Data

20 Reverse Engineering

21 Support Mockup/Test

22 Troubleshooting

23 Use Root Cause Analysis

Adu

33 of these technician

HE7E

FloridaMakes

=zt needed skKills are “covered”.

24 Awareness of the Security Requirements

25 Basic Understanding of Databases & Networks
26 Building/ Assembling Prototypes

27 CAD Layout for Production Processes

28 Diagnose & Understand Full Process

29 Ensure Measurement has Uncertainty Stated
30 Human Factors and Interactions

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

33 Knowledge of Product Standards and Regulations
34 Math, Communication, Teamwork, Solve Problem

35 Spreadsheet Creation & Manipulation
36 Use Technical Tools to Identify Root Causes
37 Write Technical Reports including Data

Y
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Skill Sets Absent from Standards Two Questions:
Adv. Manufacturing
Core Specialization ® Why no standard?
Cloud Skills none none ® What to do about it?
Data Base Skills none none

Data Integrity Skills none none

Integrating Systems 12.0, 14.0, 15.0,

none

(using PLCs) 16.0, and 17.0
Data Interpretation Vague Connection
Interdisciplinary Vague Connection

Security Requirements| Vague Connection

Presentation creation was partially funded by the National Science Sine
Foundation. Its content/opinions are solely those of the authors. °7‘§
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Two Questions:

EEEEEEEEEEEEEEE

® Why no standard?

Industry 4.0 Technology Needs that Technician Skill, but
the Colleges have not Caught Up with that Demand.

or
The Skill in Question is Beyond a Reasonable Expectation

of a New Technician.

Presentation creation was partially funded by the National Science Sine
Foundation. Its content/opinions are solely those of the authors. °7‘§
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Identified 14.0 Skill Sets Absent from Standards

Core

Adv. Manufacturing
Specialization

Cloud Skills

none

none

If Information Technology and Operational
Technology Faculty don’t Interact, Developing
Appropriate Standards on IT and OT Skill
Intersections will be Difficult to Accomplish.

Manufacturers Indicated that Cloud
Information Technology Skill Expectations
for Manufacturing Technicians Depends on
Their Overall Experience with Operational
Technology.

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

Presentation creation was partially funded by the National Science &
Foundation. Its content/opinions are solely those of the authors. “&
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Two Questions:

® What to do about it?

The Skill in Question is Beyond a Reasonable Expectation
of a New two-year Technician.

® What to do about it?

Presentation creation was partially funded by the National Science Sine
Foundation. Its content/opinions are solely those of the authors. °7‘§
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The Advanced Technical Certificate is an excellent tool to recruit for the task!

. — Advanced Technical Certificate (ATC)
A.S. Advanced Technical Certificate generates:
Applied Data Base | COP 4813 /" Senior technical expertise that meet
_ advanced technician (A.S. ET degree
Applied Data Base Il COP 4834 holder) skill expectations.
Information Technology Project CIS 4510 New B.S. Engineering Technology Degree
Management holder gain higher skill qualifications. j
Web Systems | COP 4814 K
This ATC contains approved Florida
Web Systems Il COP 4835 Standards and Benchmarks as part of
two Bachelor level applied degrees:

Bachelor of Science
Bachelor of Applied Science

Presentation creation was partially funded by the National Science Sine
Foundation. Its content/opinions are solely those of the authors. L
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I

The Advanced Technical Certificate is an excellent tool to recruit for the task!

A.S. Advanced Technical Certificate

Applied Data Base | COP 4813
Applied Data Base Il COP 4834
Information Technology Project

Management CIS 4510
Web Systems | COP 4814
Web Systems Il COP 4835

Advanced Technical Certificate (ATC)
generates:

f Senior technical expertise that meet \
advanced technician (A.S. ET degree
holder) skill expectations.

New B.S. Engineering Technology Degree
holder gain higher skill qualifications. j

N
Faculty in 2-year technician programs
can select lessons and student hands-on
experiences from this ATC, insert them
anywhere in their courses, and
automatically satisfy Standards and
Benchmark expectations.

Presentation creation was partially funded by the National Science Sine
Foundation. Its content/opinions are solely those of the authors. “&



FI Manufacturer & College
L FLATE S Technician Expectations

EEEEEEEEEEEEEEE

14.0 Crosscutting Skills in All Florida Manufacturer Identified Categories

24 Awareness of the Security Requirements

25 Basic Understanding of Databases & Networks

1 Ask 5 Whys 12 Data Inte.rpretati?n 26 Building/ Assembling Prototypes
2 Brainstorming |13 D.e-structlve Testing 27 CAD Layout for Production Processes
3 Cloud 14 Fishbones

(15 Integrating Systems, PLC]] 28 Diagnose & Understand Full Process

|4 Critical Thinking I
5 Data Integrity
6 Programming
7 Prototyping

A= J

[16 Interdisciplinary Skills
| 17 Material Knowledge

18 Material Testing

19 Provide Design Data

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

29 Ensure Measurement has Uncertainty Stated

30 Human Factors and Interactions

™ E——

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

10 Three D Printing || 22 Troubleshooting | 34 Math, Communication, Teamwork, Solve Problem
11 Write SOP 23 Use Root Cause Analysis || 35 Spreadsheet Creation & Manipulation
| Skills are rfot prioritized but are 36 Use Technical Tools to Identify Root Causes
.~ arranged %wsmmw 37 Write Technical Reports including Data

“Z9lc
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Caucus Summary

This project, “Conference to Explore the Impact of Future of Work Issues
on Technician Education in Florida”, invested its resources to:

ﬁring Florida Manufacturers and College Technician Preparatioﬂ
Programs Together to Discuss Industry 4.0 Technology Issues.

Identify Manufacturer Defined 14.0 Technology Driven Technician
Skill Needs.

Determine/ Establish Florida Department of Education Standard &
Benchmark Status of Identified 14.0 Needed Skills.

Develop/ Implement Mechanism(s) to Insert New 14.0 identified
Technician Skills into Technician Development Programs.

wentify for Instructional Emphasis the 14.0 Cross-Cutting SkiIIsJ
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Caucus Summary

This project, “Conference to Explore the Impact of Future of Work Issues
on Technician Education in Florida”, invested its resources to:

ﬁring Florida Manufacturers and College Technician Preparatioﬁ
Programs Together to Discuss Industry 4.0 Technology Issues.

Identify Manufacturer Defined 14.0 Technology Driven Technician
Skill Needs.

Determine/ Establish Florida Department of Education Standard &
Benchmark Status of Identified 14.0 Needed Skills.

Develop/ Implement Mechanism(s) to Insert New 14.0 identified
Technician Skills into Technician Development Programs.

wentify for Instructional Emphasis the 14.0 Cross-Cutting Skillsy




14.0 Technologies & Needed
Technician Skills

High Demand
Participate in developing existing & new
products & operations

A skill that basically
is not being taught
at all in surveyed
colleges Lowest\ Demand

3D CAD and printing/prototyping
/

4 Marilyn.Barge?
@FLATE.ORG

gilbert@
usf.edu J

A skill that is already

taught at 12 of the served Questions?
colleges across Florida
?
Danger Will Ideas
Robinson Comments?
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Thank you for your attention.
Questions:

Now? ANY
Later? Adeanced Teckqalagical
p - Education” L
Marilyn Barger, PhD, PE, MSSC-CPT,
Senior Education Advisor, Part of thi
FloridaMakes & FLATE Floridafffakes ¥
__Marilyn.Barger@FLATE.ORG Y &

“Conference to Explore the Impact of Future of Work
Issues on Technician Education in Florida”

(DUE 1939173)

Presentation creation was partially funded by the National Science
Foundation. Its content/opinions are solely those of the authors.



