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• Works to increase the number and 
diversity of well-educated technicians in 
the bioscience workforce

• Our members are workforce-oriented 
college & high school programs, 
instructors, industry, students

• Bio-Link.org
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• What is your primary affiliation?
a) 2-year community/technical college
b) 4 year college or university
c) High school educator
d) Industry
e) Other

Now, Tell Us About You!



a) Myself
b) 2-4 persons
c) 5-7 persons
d) 8-10
e) More than 10

How many are participating today? 



• Introduction;  reproducibility in science, a 
contemporary hot topic 

• The New Core Skill Standards
• Teaching Resources

• Bio-Link
• NBC2
• Other

• Now that we have them, what do we do with 
them? Lessons from Texas

AGENDA











• 2012, Amgen researchers reported failure to 
replicate 47 of 53 landmark cancer papers

• Why this really matters

• The Reproducibility Project: Cancer Biology  
launched 2013

• First results from 5 studies announced January 19, 
2017

• Replicated two out of five studies
• One study not replicated
• Two studies were inconclusive

What are these Headlines about?



• Consequences for patient treatments/prevention
• Huge financial implications
• Affects the public’s view of science
• Strikes at the heart of what science is all about

Why is this a Big Deal?



• Journals have already responded by adding much 
more detail in research reports

Journalists’ Response



Now Let’s Introduce the Core Skill Standards



DOL TAACCCT Grant

DOL TAACCCT Grant

Trade Adjustment Assistance Community College Career Training  



Forsyth Tech Community and 
Technical College



• Improve and expand recruitment
• Harmonize a set of bioscience core skills 
• Accelerate completion time in 

credentialing programs 
• Build capacity for bioscience education

Grant Strategies to Assist TAACCCT Workers



Laboratory 
Skills

Biomanufacturing

Medical devices

CORE
?

What skills are held in common? 

What does ”harmonization” mean?



• Tremendous Diversity of Entry Level Technician 
Positions

• Define skills and knowledge necessary for entry level positions
• Students know and can articulate what they know
• Industry recognizes what students know
• Provide a framework for developing curriculum and courses
• Provides the means for measuring student performance

• Facilitate process to award credit for prior learning
• Possibly develop credential based on those core 

competencies

Why focus on CORE skill standards? 



Biomanufacturing Laboratory Skills Medical Device CORE Skill
Accesses and uses SDS
(MSDS) and LOTO

Find and Use SDS (MSDS) 
and other information 
resources

Locate and Apply MSDS
(SDS) in material handling 
(2.2 Prod) 

Locate and Use MSDS (SDS) 
and other information 
sources

Works with 
hazardous/biohazard 
materials

Follow institutional policies 
relative to hazardous 
materials and biohazard

Adhere to safety 
requirements (OSHA), 
blood borne pathogen and
FDA requirements (7.4 Eng)

Comply with safety
requirements (institutional, 
regulatory agency, etc)

Records data and 
documents activities (paper 
hard copy and 
electronically)

✔ ✔

PROCESS 



• Critical Work Functions
• Major responsibilities of the job

• Example: “Provide routine facility support”

• Key Activity
• Essential task performed to accomplish the CWF

• Example: “Maintain inventory of raw materials, parts, components, 
and/or equipment”

• Performance Indicator
• Concrete, visible ways that we will know the individual is doing 

the activity correctly 
• Periodic inventory of stock taken in compliance with established 

procedures; Materials are stored appropriately; Expired materials are 
discarded

• Underlying Technical Knowledge
• Assessment

• Exercise to determine proficiency

Components of Core Skill Standards



• Core Team Experience
• Dr. Linda Rehfuss
• Dr. Vivian Ngan-Winward
• Dr. Jeanette Mowery

• Face to face meetings
• National Advisory Council for c3bc Consortium

• Online Survey
• Industry Supervisors of Entry-level technicians

• 22 Industry supervisors from across the 3 industry subsectors 
gave feedback

Industry Input and Recognition



CAVEAT: Necessary but NOT sufficient



Where to find the Core Skill Standards

• Bio-Link web site:
• http://www.bio-link.org/home2/publication/core-skill-

standards-for-bioscience-technicians

• National Center for the Biotechnology Workforce
• http://www.biotechworkforce.org/

• Skillscommons.org
• Email us for electronic or paper copies

• jmowery@madisoncollege.edu

http://www.bio-link.org/home2/publication/core-skill-standards-for-bioscience-technicians
http://www.biotechworkforce.org/


• Reproducibility is fundamental to laboratory 
research and all laboratory testing

• Reducing variability is also fundamental to all 
production

• Biomanufacturing
• Medical devices

• So it is not a surprise that the core skill standards 
address reproducibility/reducing variability

Return to the Reproducibility Studies



• Provide routine facility support
• Perform measurements/tests/assays
• Comply with applicable regulations and standards
• Manage and communicate information
• Perform mathematical manipulations
• Maintain a safe and productive work environment

CORE CRITICAL WORK FUNCTIONS













• Journalists’ solution is to print details
• Educators’ solution is….education

What is Required to Reduce 
Variability/Promote Reproducibility?



Data to Consider

1 M Tris Buffer, pH 8.0



• Cannot assume that individuals have these core 
skills 

• Education is critical
• We can address core skills explicitly in our classes

• Next topic

What Does this Mean?



QUESTIONS? 



• Bio-Link.org
• NCBionetwork: NCBionetwork.org
• NBC2: Biomanufacturing.org

RESOURCES



Bio-Link: COURSES IN A BOX



Course-in-a-Box



EXAMPLE COURSE





FranklinBiologics.org



NCBionetwork.org





QUESTIONS? 



NBC2: www.biomanufacturing.org



NORTHEAST BIOMANUFACTURING CENTER 
and COLLABORATIVE (NBC2)



Mission
• To coordinate local and regional efforts into a national 

biomanufacturing education and training system to 
promote, create, and sustain a qualified workforce.

Vision
• To be the nationally recognized center of excellence 

that develops a world-class sustainable 
biomanufacturing workforce to improve the quality of 
life.

NBC2



Dr. Margaret Bryans, PI and co-Lead, Montgomery 
CCC, PA
Dr. Linda Rehfuss, co-PI and co-Lead, Bucks CCC, PA
Other co-PIs and Hubs:
• Professor James Hewlett, Finger Lakes CC, NY
• Professor Mike Fino, MiraCosta College, CA
• Dr. William Woodruff, Alamance CC, NC
• Dr. Sengyong Lee, Ivy Tech CC, IN

NBC2 Leadership



NBC2: Textbook



NBC2: Laboratory Manual



Example #1 of CWF and the NBC2 
Curriculum meeting the Standards



Addressing CWF: Microbial ID



Example #2 of CWF and NBC2



Example #2 of CWF and the NBC2 
Curriculum meeting the Standards



Addressing CWF: Validation of an 
Autoclave- SOP



Example #3 Documentation



Example # 3- Documentation 
Practices: Popcorn GMP exercise

Goal:
• Make a batch of GMP popcorn within a specified timeframe 

(1.5 hours).
Objective:
• Understand the complexity of a GMP process.
• Gain appreciation of teamwork and cooperation of all 

departments.  
• How it mirrors industry: 
• You will be frustrated at times
• You will be rushed.
• You will feel a sense of accomplishment once you made the 

batch!
• The actual time for the chemistry / fermentation / etc. is very 

small compared to the time it takes to get all GMP 
documentation in place. 



AC2 Bio-Link Regional Center



www.austincc.edu/biotech/ Call 512 223 5912

http://www.austincc.edu/biotech/


A Case Study: News from Texas

High School / 
Community 

College 

Two Year Degree
Or Advanced 
Technical Certificate 
(4 year students)

LEVEL 1
certificate

LEVEL 2
Biomanufacturing

Medical Devices? 



A Case Study: What Has Actually 
Happened So Far

Two Year Degree
Or Advanced 
Technical Certificate 
(4 year students)

LEVEL 1
certificate

LEVEL 2
Biomanufacturing

JOBS FOR 4 YEAR 
STUDENTS?

ACC CREATED ADVANCED 
MANUFACTURING TO 
HOUSE MEDICAL DEVICE 
SPECIALIZATION

CTE ACCEPTED BIOTILITY’s BACE 



Biotechnician Assistant 
Credentialing Exam (BACE)

Based on foundational concepts and skills required in
biotechnology-based workplace settings
• Written & Practical exam questions/skills

• Aligned w/Academic and Performance Standards
• Industry recognition through BioFlorida

• Accuracy, Alignment of Questions to Standards,
and Representative of Industry needs

• Biopharmaceutical, Diagnostics, Environmental
• Approved by Florida’s Board of Education,  Jan., 2012 for 

statewide articulation (A.S.) Biotechnology
• Manufacturing and Health Science Career Clusters



• Biotech-Careers.org

• Bio-Link.org

• Links to archived webinars
• Sign up for our newsletter

Other Bio-Link Resources



• Summer Fellows Forum
• June 5-9th, Berkeley, CA

• HI-TEC Conference
• July 17-20, Salt Lake City, UT

Upcoming Events



• March TBD: Third Party Certification & Entry level 

Certificates

•TBD: 4 Year Biotech Programs

• At 2 year Community Colleges

•MiraCosta, Bellevue, Solano, Miami Dade

•At traditional 4 year colleges

•Texas A&M Texarkana

Future Webinars



QUESTIONS? 



TIME FOR THE SURVEY

https://wsu.co1.qualtrics.com/SE/?SID=SV_brUGLDf2iPRo13n

https://wsu.co1.qualtrics.com/SE/?SID=SV_brUGLDf2iPRo13n


THANK YOU!
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