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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



A Framework for a Cross-Disciplinary STEM Core

DATA KNOWLEDGE ADVANCED DIGITAL BUSINESS KNOWLEDGE
AND ANALYSIS LITERACY AND PROCESSES

R e B e e R Unﬂers_tandmg digital _ I_Inderstan!ilng the va!ue chain
_ ) communications and networking, and business practices of
data to resolve issues and using ) ] ) ) )
cybersecurity, machine learning, an enterprise and applying

Excel and other commaon software

Preparing Technicians proficiently to accomplish tasks
for the Future of Work

sensors, programming, and robotics principles of ethical adoption of
at a higher than introductory level new technologies

Analytics tools
Computational thinking

Artificial intelligence/ Business cycles
machine learning Blockchain

A Framework for a
Cross-Disciplinary STEM Core

Automation,/robotics

Data analysis Communication
: Data backup and restoration Basic programming Continuous process improvement
\ Databases Cloud [iteracy Customer/stakeholder analysis
| Data fluency Sl - Entrepreneurship
Data life cycle Digital twins . Ethics
Data managemenit Erige computing Lean processes
Data modeling Function block Fliagram Supply chains
programming _
Data storage Human-Machine Interface (HMI) f Market trends :
Data visualization internet of Things (IaT) [  Overall Equipment Efficiency (OEE)
Query languages ST S . Return on Investment (ROI)

Spreadsheets i
P Network communication R

5 T Preparing Technicians Er the (JOIQ) Statistics Security controls SUpply and demanc
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Vertical and horizontal integration
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Palm Beach State College

Fifth Largest
5th largest of the 28 colleges in the Florida College System. (2020-2021)

Student Profile 130"' 95%

35,999 students programs of study | job placement rate in
« 34% Hizpanic + 30% White » 20% Black « 7% all other i health sciences

Financial Aid

283 million awarded in financial aid, including scholarships. campus locations awarded in financial
‘ aid, including

scholarships

Economic Impact On Palm Beach County
II - 51.1 billion. For every 51 of spending, students gain 54.60 in lifetime earnings, taxpayers gain

A

$6.30 In added tax revenue and public sector savings, and society gains $19.10 in added state
revenue and social savings.

a |

PALM BEACH STATE

COLLEGE \_ .
1933-2023 “H STATE

S :GE
Founded in 1933 as Florida's first public juni




Who am | and how did | get here?

e B.S.in Biochemistry w/minor in Business Management m

MICHIGAN

— Biomedical Research Fellowship m

* Dept. of Physiology and Surgery

— Research Technician Beaumonf

* Vascular Research Laboratory William Beaumont Hospita @
* Ph.D. in Biochemistry/Chemistry WAYNE STATE
— Analysis of covalent cross-link formation during fixation UNIVERSITY
process

* Post-Doctoral Research Fellowship m ?

National Institute

— Rare premature aging disorders on Aging
é} PALM BEACH STATE
JOHNS HOPKINS

nnnnnnnn

R COLLEGE ‘I




Florida’s Life Sciences Cluster

LIFE SCIENCES

INFRASTRUCTURE
ASSETS

MAP KEY

§ ircubators & Accelerators
@ incubators & Accelerators with Laba
. Resesrch Parks

Aeseaarch Centers & Universities

ﬁ Strategc Corridors in Devehoprrant

ustries/life-sciences

WITH A BUSINESS-FRIENDLY ENVIRONMMEMNT AMD LARGE INDUSTRY BASE,
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£429+ Million 51.4 Billion

10 National Institutes of Health, ™' National Center for Science and Engineering Statistics

7
PALM BEACH STATE
COLLEGE
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https://www.selectflorida.org/why-florida/industries/life-sciences/

Florida’s Life Sciences Cluster
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Biotechnology Program

Be part of Florida’s Future. )
— South Horid's biosciance nd ’ Biotechnology Programs b5 At e
h?;;“t:;L:dip,ﬂs;s':izﬁlgf;sim}ﬁ;_f,d g A.5./A.A. Degree & CCC Course Requirements: P prit
( jobs. Here are examples of positions, listed Mote: All courses count toward both A.5. and AA, degrees. CLC- Callege Credil Certificate
by credential.
PALM BEACH STATE » DT ASAA 30 1
Positions | Salary Ranges COURE CUNHE HOURS  DpgRee  CREDIT CREDIT
Certificate or Associate Degree:
COLLEGE g ENC1IOY College Composition | 3 .
?2“9“‘0:]"0‘-'"5‘:1"& ?“M:'i':“:ﬂm MACTI05  College Algebra 3 . .
! ! i STAT2023 Statistics 3 .
Laboratory Automation Speclalist — =
PROGRAM DETAILS 34,000 594,000 | Median: 557,000 ::gx:l. :I‘!I‘I(!F: 0::!0:09)’: hh :
Two Degree Options: Laboratory Research Assistant T M'.m:. i e 3
Biotechnology Associate in Science Degree 526,000 - 557,000 | Medlian: 533,000 \crobiclogy
Program Code 2158 | 61 credits Laboratory Technidan MCB2010L  Microbiology I:ah 1
Dual Assodiate in Arts/Mssociate in Science Degrees $27,000- 550,000 | Median: 537,000 CHM1045  General {hom!slrf 1 3
AA. Degree + Program Code 2158 | 75 credits Manufacturing Technician CHM1045L  General Chemistry | Lab 1 . -
Two College Credit Certificates: ] . §27000- 540,000 | Median: $36,000 CHM1046  General Chemistry I 3 . .
Eiotechnology CHM1046L  General Chemistry Il Lab 1 . .
Program Code 159 | 19 credits Bachelor's Degree: CHM2210  Organic Chemistry | 3 -
Biotechnology Laboratory Specialist . Associate in Science Degree Bloinformatics Spedallst CHM2210L  Organic Chemistry | Lab 1 .
Program Code 6160 | 30 credits BI otechnol Assodiate in Arts Degree $41,000- 5121,000 | Median: $70,000 CHM2211  Organic Chemistry Il 3 .
Admission Requirements Col it Certificates g:;u‘:]suk I{g;omally"s‘éd - CHM221IL  Ovganic Chemistry Il Lab 1 c
lege Cred 1,000 - 597 iare $60, .
+  Have a standard high school diploma or GED. i st calst ““'f'ﬂ"“’-‘ Any Course 3
* Complete PBSC application for admission. Quality Assurance Spedialis Social Any Course 3 .
Imbeachstate duAdmisi 556,000 5107000 Melar: 77,000 BSQA21  Intro to Botechnology 3 . 5 | ¢c
[t te B L Endless Opportunities: A fast-growing global Industry that's strongin South Florida! Research Associate !
*  Have cumulative 2.6 GPA in previous college work, " . . . . . i $30,000- 586,000 | Median: $57000 BSC2421L Intra to Biatechnalogy Lab 2 . . .
* Attend a mandataryinformation sessian Biotechnology is the use ulbn_olug_y and d_lem_lstry to dgveluptechnulqgles a_nd pmdu:lstha_t improve our lives a_nd A ,000| LT BSC2420 Bistechnalogy | 3 . . .
R code or vist website bel ' the health of our planet. It drives innovation in many different fields, induding pharmaceuticals, biomanufacturing, Sales Representative T DR F . . .
1) R biomedical and vaccine research, medical device devel disease diagnostics, crop imp biofuels, §35,000- 590,000 | Mediar: 56,000 Lisiitily
* Pass these required General Education courses and crime scene forensics. o ) BSC2427 Biotechnalagy Il 3 . .
with a grade C or higher: ] ) . ] Sources: Tippia.com and palmbeachstate.emsice.com BSC2a27L  Bistechnology liLab 3 . .
BSCHN0L - Principles of Eiology 1 lecture & lab With degree and certificate options, PBSC Biotechnology programs prepare students for rewarding careers and BSC2431 Bioinformatics 1 . .
CHMI4S/L - General Chemistry 1 bectire & lab further education thraugh a practical, industry-driven approach -
MACTIES — College Algebra BSC2416C Tissue Culture 2 L -
ENCTION - Gollege Compositio ; : .
8521 huﬂlntemn:logyleclum& b *  Gain hands-on laboratory skills in recombinant DA technology, proteomics, tissue BSC2426C  Biotechnology Instrumentation 2 c .
Program Start Dates culture, instrumentation and quality assurance/control—all in high demand. B5(2945C  Biotechnalogy Internship 2 . -
Fallor Spring Term (August or January) *  Excel with small classes and one-on-one with Ph.D.- faculty. TOTAL CREDIT HOURS 61 30 19
Length: AS. Degree: 2 years full-time/3 yrs. part-time * Visit local biotech companies and network with prominent professionals.
College Credit Certificates: 1- 1.5 years « Participate in industry research projects. 4 Elective Credits required for 19-credit (CC
Cost: Flarida resident: $101 per credit hour *  Build a solid foundation for your bachelor’s degree and easy transfer. 30 Credit Biotech CCC(6160) is eligible for Title IV Financial Aid
Monresident: $363 per credit hour

AS. Degree: Approw. 36,600 for Florida residents

A5 /A, Degrees: Approx. $8,000 for Florida residents
(CC 19 Credits: Approx. $2,000 for Florida residents
(CC 30 Credits: Approx. $3,200 for Florida residents

Which degree or certificate is right for you?
.5, Degree — You want to start a career, The A.5. degree prepares students for

High-Quality Internships
Immediate emplovment as well as bachelor's degrae transfer opportunities.

Through our many local industry partners, students get

Finandal Aid & Scholarshi incredible internships geared to their interests. AAJA.S. Dual Degrees ~ You want to transfer to a university for a bachelor's degree,
pambeadtate duFrandatid Sites indlude: SCAN TO REGIS startyour career mmeditely, o b,
Y OR INFO
RANE S Blotechnology, CCC, 19 credits — You already have a bachelor's degree but want to
QUESTIONS? CONTACT US: acquire blotech kb skills to advande of change careers,

\CH STATE
LEGE

1 e ka, Ph

Chair

qorgevsa@palmbeachstate.edu | 561-207-5003
Biotech Administrative Assistant | 561-207-5726

Biotechnology Lak y Specialist, CCC, 30 credits - Ideal for A.A_ students
who want to 2d a bictechnology credential; many of the courses in this CCC double
as A, electives,

Palm Beadh State College
3160 PGA Bivd.
Palm Beach Gardens, FL 33410

palmbeachstate.edu/career-pathways/Pathway-STEM



https://engage.palmbeachstate.edu/events?categories=14966

Business Partners/Internships/Field Trips
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Alphazyme (BPC member) donates S50k to Biotech

Program

Alphazyme awards Palm Beach State College $50K for  ajpha %zyme
biotechnology lab equipment

B8 OCTORLR &, 7027 | 0¥ MAYCE ECELSTEIN part of Maravai LifeSciences

Palm Beach State College's
biotechnology students will gain
access to the same laboratory
equipment used in the industry
thanks to a $50,000 donation from
Alphazyme, an enzyme develop-
ment and production company
based in Jupiter. A subsidiary of
Maravai LifeSciences, Alphazyme
is a member of the College's
Biotechnology Business
Partnership Council and employs
graduates of PBSC's Associate in
Science degree and certificate
programs in biotechnology.

“Palm Beach State College was -

chosen to receive the Maravai m
LifeSciences Foundation gift due to its biotechnology program’s dedication to advancing scientific education,” said /
Chad Decker, Alphazyme's vice president and general manager. "We are proud that Alphazyme's first two employees

were PESC alumni, with an additional alumnus joining in 2022, As we continue to grow our company and the biotech- )ALM BEACH STATE
nology industry in South Florida, it is very important to Alphazyme to maintain a close relationship with our local

colleges and universities, and we look forward to our continued relationship with PRSC" COLLEGE




PBSC Biotech Program Courses

o Intro to Biotechnology o Intro to Tissue Culture
o Lecture o Combined Lecture & Lab
o Lab
o Intro to Instrumentation
. . Combined Lect & Lab A
o Biotech | Genomics o ombined teciure OTI: . .
o Lecture o ) = ee=
o Intro to Bioinformatics
o Lab

o Lecture

o Biotech Il Proteomics > Biotech Internship

o Lecture
o Lab

o 16 weeks
o 320 hrs in-field



https://www.palmbeachstate.edu/career-pathways/pathway-stem/#as

. Preparing Technicians
for the Future of Work

A Framework for a
Cross-Disciplinary STEM Core
mponents of t ; w ary STEM Core

DATA KNOWLEDGE
AND ANALYSIS

ADVANCED DIGITAL

LITERACY AND PROCESSES

Understanding the value chain
and business practices of
an enterprise and applying

principles of ethical adoption of

new technologies

Understanding digital
communications and networking,
cybersecurity, machine learning,

sensars, pregramming, and rabotics
at a higher than introductory level

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

Analytics tools

Artificial imelligence/
machine learning

Business cycles

Computational thinking Blockchain

Automation/robotics

Data analysis Communication

Data backup and restoration Basic programming

Databases

Continuous process improvement

Cloud literacy Customer/stakeholder analysis

Data fluency Digital fluency Entrepreneurship
Data life cycle Dl e ) Ethics
Data management Edge computing Lean processes
Data modeling Function block :_:Imgram Supply ehains
pragramming
[vata storage Market trends

Human-Machine Interface (HMI}

Data visualization i
Internet of Things {loT)

Overall Equipment Efficiency (OEE)

Query languages Return on Investment (ROI)

MNetwork architecture

Spreadsheets Risk management

Network communication

chrome-extensi

Statistics Supply and demand

Security controls

Vertical and horizontal integration

ppcajpcgicierinamikaj pS://Www.preparingtec nicians.org wp-content/uploads/A-Framework- or-a-Cross-Disciplinary- vVi-Core.pad

BUSINESS KNOWLEDGE

N

>

>

ALM BEACH STATE

COLLEGE




Planning for Level 1 Cross-Disciplinary STEM Core Integration
Instructional Card

ﬂz. Wting the Gross=Risciplinary STEM Core

Prioritize Topics e \
Invite indusiry advisors and employer partners to prioritize fopics k
from each of the core foundational areas based on sector and

reqional priorities,

Determine Integration Points .
Facilitate curriculum workgroups to determine appropriate models w}') en
forintegration of content into technical program instruction.

Develop Real-World Scenarios w/'ler e

Collaborate with industry advisors and employer partners to

develop workplac ios on which 1o bass instruction,

Provide Faculty Development

Offer apportunities for facully to gain strategies for integrating the
cross-disciplinary core.

Support Systemic Change (
Fromote cross-disciplinary collaboration and accumulation of skills

across the college’s STEM technical programs in alionment with PALM BE‘ACH STATE'

employer demand. C D L L E G Er

chrome-extension://efaidnbmnnnibpcajpcglclefindmkai

.-..--n...h-_‘_‘__




Spreadsheets in Biotechnology

Sample Data Table:

Data Table 1. Observations for Each LB Agar Plate Every 24 Hours
Negative Positive Control | Open 30min. | Open 3 hours | 4-variables
Control

No visible growth or

contaminants No visible growth or No visible growth or No visible growth or No visible growth or

‘contaminants. contaminants.

Day 3 (72
hours)

Quadrant #3 shows one

Flate shows late shows a varief » !
Plate shows no growth approximately 100 Sfgrowth. There are 3| Off-whife colony that is
_ approximately 6mm in

Plate shows bacterial small, dense, off-white | large light-yellow r >

e e on ot colonies spread e diameter. This quadrant

pattem. Gro is off- throughout M. approximately 1 cm in represents the men's

white in color, uniform in diameter and room door handle
leading into the men'’s

[l v significantly larger than
olony size. Each colony ihe SieTesioeE ro0m on fhe second
Is approximately 3mm in N ildi
drapmi'er. ly There are x number of floor of the SC building
small colonies, approx.. | Nnear the biotech labs.
23mmin

diameter....... e

PALM BEACH STATE
COLLEGE




Challenges

2023 Fall Full Term (08/28/. it v Helpful Info for lab reports (how to make Excel graphs/tables, etc.) Q- +

.. Helpful Info: Tutorials on how to use Excel to make tables, graphs, etc. As well as info on how to write an
¥ effective conclusion for your lab reports.

|2
2
=8
[
v
=
=y
=3
s
5

Follett Discover i Sample Student Lab Reports (used with student permission)

BigBlueButton & # ¢ Student Lab Report 3f sample good report2-Spring 2023.pdf

Quizzes ]

Syllabus
Announcements £ & Lab Safety ]
Attendance
Info on Effective Lab Reports Q [}
Modules s .
Assignments # ¢ Sample Lab Report Layout ‘ce o
Discussions \)
i & ConstructingTables Excel O [}
Grades es
People i & ConstructingGraphs Excel E [}
Library Resources
i ¢ Writing_Effective Conclusions (]
Badges
SLE-Tutorne % & LabManual Glossary )
Services
MyPBSC i & Course Success Tools.zip ©
Clutch Prep
o
o
[

@ - # & Student Lab Report 3f sample good report-Spring 2023.pdf

Callahnratinne

Diverse
Experience

Training

Advanced Training




How Do We Keep Curriculum Relevant?

X EMPLOYMENT AND SOCIAL PROTECTION é\
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https://gsdi.unc.edu/our-work/workforce-development/

Thank you!

Alexandra Gorgevska, Ph.D.
Department Chair, Biotechnology Program

gorgevsa@palmbeachstate.edu m
561-207-5003 > 4
QbSO PALM BEACH STATE

COLLEGE _.I



https://www.palmbeachstate.edu/career-pathways/pathway-stem/#as
mailto:gorgevsa@palmbeachstate.edu

At the Project Website:
Preparingtechnicians.org

Tools and Resources to Help You Take Action

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




Cross-Disciplinary Instructional Cards

Business Knowledge
and Processes

Manipulating and interpreting data to Understanding digital communications and Understanding the value chain and
resolve issues and using Excel and other networking, cybersecurity, machine business practices of an enterprise and
common software proficiently to learning, sensors, programming, and applying principles of ethical adoption of
accomplish tasks robotics at a higher than introductory level new technologies

Bunilnen Knowiedge & Froceise
ENTREPRENEURSHIP

Advranced Digial Liseracy For Stsdents

Network Communications - Internet of Things (leT)

e will 58 gt pprenpurlal minduet be

Instructional Activity Cards: Instructional Activity Cards: Instructional Activity Cards:

« Data Visualization » Network Communications — » Entrepreneurship
Internet of Things
. i . . « Communication
Data Literacy/Fluency « Automation/Robotics/HMI
. « Lean Processes
Spreadsheets « Basic Programming-Python
« Analytics Tools Digital Twins « Supply and Demand

s Network Architecture




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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