
BIOTECHNOLOGY/

BIOMEDICAL

SKILL 

STANDARDS

Research, Development, and Manufacturing

Regulatory Affairs and Clinical Trials



ii

FOR MORE INFORMATION Berta Lloyd
Assistant Vice President
Workforce & Economic Development and 

Director of Professional/Technical Education
Shoreline Community College
16101 Greenwood Ave. North
Seattle, WA 98133

Phone: 206-546-4595
FAX: 206-546-5826
blloyd@ctc.edu

COPYRIGHT © 2001 State of Washington through the State Board for Community and Technical
Colleges

Unless otherwise provided, data which originates from this agreement shall be
“works for hire” as defined by the U.S. Copyright Act of 1976, and shall be owned
by the State of Washington. Data shall include, but not be limited to, reports,
documents, pamphlets, advertisements, books,magazines, surveys, studies,
computer programs, films,tapes, and/or sound reproductions. Ownership
includes the right to copyright,patent, register, and the ability to transfer these
rights.

PROJECT FUNDING This project was made possible through the Workforce Development Fund of the
State of Washington administered by the Washington State Board for Community
and Technical Colleges.

PERMISSION TO General permission is granted for educators to photocopy limited material
PHOTOCOPY AND QUOTE from Biotechnology/Biomedical Skill Standards for noncommercial instructional

or scholarly use. Permission must be sought from the Washington State Board for
Community and Technical Colleges in order to charge for photocopies, to quote
material in advertising, or to reprint substantial portions of the document in other
publications. Credit should always be given to the source of the photocopies or
quotes by citing a complete reference.

TO ORDER ADDITIONAL COPIES Additional copies of this document are available for $20 plus shipping and
handling fees. Use the order form at the back of this document. Proceeds from
sales are applied to reprinting this document.

DOCUMENT CREDITS Document and lead technical writing by: 
Berta Lloyd, Shoreline Community College and 
Terryll Bailey, The Allison Group at 206-525-7175 or tbailey@theallisongroup.com.

Editing by Madhuri Hosford at 206-706-6621 or madhuri@oz.net.

Document design and layout by the Public Information Office at Shoreline
Community College.

Duotones by David Holmes,Program Manager for Digital Communications,
Shoreline Community College.



Dedicated to the Washington Biotechnology & 
Biomedical Association (WBBA)

This project would not have been possible without the industry experts within the

Biotechnology/Biomedical field. Their knowledge and insight have been

phenomenal. Collaboration has been the key to this very successful project.

Many thanks for their time and energy.

Berta Lloyd, Project Manager
Assistant Vice President, Workforce & Economic Development 
and Director of Professional Technical Education

iii

Dedication



This document is the result of the collaborative efforts of industry, education,and
government successfully working together in partnership. The Biotechnology/
Biomedical Skill Standards document could not have happened without them.
Literally thousands of hours were invested. A special thanks to you all, and
especially to Ruth Scott,President, Washington Biotechnology & Biomedical
Association. Her countless hours of work with industry are greatly appreciated.

Washington State Board for Community and Technical Colleges
Dan McConnon, Director of Workforce Education, Washington State Board for
Community and Technical Colleges

Alan J. Hardcastle, Policy Associate, Workforce Education, Washington State
Board for Community and Technical Colleges

Terryll Bailey, Technical Consultant,Skill Standards, Washington State Board
for Community and Technical Colleges

Project Development and Coordination
Holly Moore, Interim President, Shoreline Community College
Berta Lloyd,Assistant Vice President, Workforce & Economic Development
and Director of Professional/Technical Education,Shoreline Community
College
Kristi Tripple, Confidential Secretary, Assistant, Workforce & Economic
Development, Shoreline Community College
Jeanne Skaare,Administrative Assistant,Professional/Technical Education,
Shoreline Community College
Terryll Bailey, President,The Allison Group
Michele Royer, Curriculum Project Manager, Northwest Center for Emerging
Technologies (NWCET)
Carolyn Cohen, Curriculum & Assessment Consultant

iv

Acknowledgments



The Steering Committee

COLLEGES:

Alan J. Hardcastle, Washington State Board for Community and Technical
Colleges

Holly Moore, Shoreline Community College
C. Joseph Renouard, Shoreline Community College
Berta Lloyd, Shoreline Community College
Josephine Pino, Shoreline Community College
Caralee Cheney, Shoreline Community College
Myrtle Mitchell, Seattle Central Community College
Sandra Porter, Seattle Central Community College
Mary Burnett,Seattle Central Community College
Lauren Yasuda, Seattle Central Community College
Suzanne Marks, Bellevue Community College
Peter Saflund, Bellevue Community College
Sandra Anderson, Bellevue Community College
Norma Whittacre, Cascadia Community College
Peggy Moe,Cascadia Community College
Trisine Samberg, Cascadia Community College
Martin Heilstedt, Renton Technical College
Toni Whitfield, Renton Technical College
Carol Tamparo,Lake Washington Technical College

LABOR:

Kathleen Bander, Worker Center, AFL-CIO, Seattle
Joan Weiss, Worker Center, AFL-CIO, Seattle 

BUSINESS AND INDUSTRY:

Ruth Scott, Washington Biotechnology & Biomedical Association (WBBA)
Jinda Rosmann, Washington Biotechnology & Biomedical Association (WBBA)
Randy Long, Zymogenetics
Martha Hutton, ICOS
Geoffrey Roach, Targeted Genetics
Derald Lo, Cell Therapeutics
Terry Slosson,Lab Support

HIGHER EDUCATION:

Maureen Munn, University of Washington
Richard L. Ridgway, Seattle Pacific University
Grayson Capp, Seattle Pacific University
Bruce Congdon,Seattle Pacific University

SECONDARY EDUCATION:

Bobbi Peterson,Shoreline School District
Connie Kelly, Shorewood High School
Tracy Stoops, Shorewood High School
Mike Murphy, Monroe School District
Jessica Torvik, Monroe High School
Marla Ingebrigtson, Lake Washington School District
Rita Smith,Lake Washington School District
Mary Glodowski, Juanita High School
Fern Miller, Issaquah School District
Penny Pagels,Ballard High School
Northeast Vocational Association (NEVAC)
Northeast Tech Prep Association (NETCP)

v



FOCUS GROUP PARTICIPANTS:

The focus groups consisted of front-line workers, first line supervisors and
professionals in the Biotechnology and Biomedical field in Washington State.
They determined the critical work functions and key activities performed by
biotechnology and biomedical professionals. They then listed the performance
indicators, technical knowledge, skills and abilities, and employability skills
required to succeed in this field. Their insights were an invaluable contribution to
this work.

Tony Stepan, Targeted Genetics
Morrey Atkinson, Targeted Genetics
Lisa Wyatt, Targeted Genetics
Joleen Kiesel, Cell Therapeutics
Care Maree Brown,Immunex
Suzanne Noe, Immunex
James Ferrenberg, Fred Hutchinson Cancer Research
Kevin Schwartkopf, Fred Hutchinson Cancer Research
Barbara Gutierrez, Zymogenetics
Angie Hammond,Zymogenetics
Lu Hebb, Zymogenetics
Erika Giste, Zymogenetics
David Taft, Zymogenetics
Sidney Bounds, MDS PanLabs
Janet Christensen, Targeted Genetics
David Pettenski, Food & Drug Administration
Peter Calcott, Immunex
Jon Counts,Public Health Laboratories
Steve Hadley, ICOS
Terry Sweeney, ATL Ultrasound
Dee Sweeney, Sweeney Regulatory Consultant Firm

Special Thanks 

Dee Sweeney, Sweeney Regulatory Consultant Firm, for her contribution to the
development of the scenarios for the Regulatory Affairs and Clinical Trials
concentration.

Derald Lo, Human Resources, Cell Therapeutics,for his contribution to the
development of the scenarios for the Research, Development, and Manufacturing
concentration.

Steve Hesler, President, Organization of Regulatory and Clinical Associates
(ORCA), for facilitating the validation sur veys for Regulatory Affairs and Clinical
Trials.

Pam Gee-Oliver, Human Resources, Bio-Rad Laboratories, for facilitating the
validation surveys for Research, Development, and Manufacturing.

vi



THE FOLLOWING are the outcomes of Biotechnology/Biomedical Skill Standards,
as determined by the partnership:

Skill standards needed for Biotechnology/Biomedical careers consistent
with the current and future needs of the public and business.

Validation of worker input by written survey.

A report for biotechnology/biomedical employers and educators showing
the standards and the data that supported those standards.

The Next Steps

The completion of the skill standards represents phase one of this endeavor.
The next step is to provide oversight to the development of assessments and
curriculum based on the skill standards. This is a cooperative and collaborative
project with the Biotechnology/Biomedical industry, labor unions,high schools,
and colleges throughout the state.
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S
kill Standards are an outcome of concerns expressed by key
industries that they will not be able to remain competitive in global
markets if the U.S. cannot provide sufficient quantities of qualified,
skilled workers. These key industries, in conjunction with federal and
state governments, are providing funding to develop voluntary skill

standards to meet the critical need for trained workers. The standards identify
what people must know and be able to do to qualify for beginning and middle
level jobs. This information, generated through strong collaboration between
industry and educators, provides a sound starting point for the development of
training programs that will prepare people for employment and career
advancement and meet the country’s need for knowledgeable,highly-skilled
workers. Industry-based skill standards can help ensure that more people,
particularly those who have been underser ved by our education system, are
prepared for high-wage jobs requiring highly skilled workers. This project proposes
the development of regional industry-based skill standards within the
Biotechnology/Biomedical industry. These standards will be implemented in an
integrated articulation model among the partners of this consortium of schools
and colleges.

“Washington State is recognized internationally as one of the premiere bioscience
centers in the world. Our industry can only sustain that position if we are able to
hire a trained and talented workforce. As Washington’s 160+ companies continue
to move from early stages of discovery and development to manufacturing and
marketing, the demand for skilled workers will only increase.

The Washington Biotechnology & Biomedical Association (WBBA) enthusiastically
supports the efforts of the community colleges,the education community, and
industry representatives involved in the skill standards project. In the long term,
their work will contribute to the skilled labor force necessary for the continued
success of Washington’s biosciences sector.”

“Our nation has become increasingly aware of the critical need to raise both the
academic achievement levels and the work skills of people graduating from our
schools. The creation of industr y ‘driven’ skill standards is the first but profound
step in moving this agenda forward. This Biotechnology/Biomedical Skill
Standards Project is an excellent example of education and industry collaborating
to meet a critical shortage of skilled workers in this vital industry. Projects such
as this ensure that students are prepared for the biotechnology/biomedical
occupations with the skill sets required by industry.

Continuous collaboration between education and industry is the key to the
region’s economic viability.”
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“The Biotechnology pharmaceutical industry is one of the fastest growing
technology sectors both in the Puget Sound region and nationally. In addition,
rapid advancement of both technology and scientific breakthroughs has changed
the fashion in which companies in this industry operate. This environment
creates a need for properly trained and educated employees. It is crucial for the
biotechnology pharmaceutical industry to partner with higher education in order
to meet the challenges of hiring qualified people who are able to help companies
innovate and compete well into the 21st Century.”

“This Biotechnology/Biomedical Skill Standards Project is timely for Shoreline’s
program. It gives more broad-based and detailed input from industry in areas
that are currently strongly represented in our program—research and develop-
ment—as well as areas that we are considering addressing in more depth:
manufacturing, regulations,and clinical trials. The skill standards will be useful in
that they are clear, practical,and complete. We will use these to take an overall
look at our curriculum and assessment to determine if we are developing the
skills as strongly as possible through the course of our program.

We will also work with representatives from local high schools and four-year
schools to consider the development of these skills in the more long-term
transition of the student from high school to community college to four-year
institutions. We will consider the potential of articulations to formalize these
transitions.”

“Seattle Central Community College Biotechnology Program faculty and staff
support the partnership of high schools, community colleges and employers who
have collaborated to produce the industry skill standards for Puget Sound
educators and employers. Our future work is to design competency-based
curriculum identified by this project and also promote new articulation models for
the students of Washington State.”

2 Overview

Derald Lo, Human Resources Generalist
Cell Therapeutics, Inc.

Caralee Cheney, Ph.D. 
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The demand for skilled workers is growing in every industry sector. In the
Biotechnology/Biomedical industry this is especially true, with biosciences
companies within the state projected to directly employ more than 27,000 by
2005, and with indirect employment exceeding 67,500, an increase of 100% in
five years. Of the (approximately) 160 biotechnology and medical device
companies in Washington, around 44% were formed in the last five years, with
new company formation continuing at a steady pace. The majority of companies
are focused on research and development of therapeutic products, diagnostics,
plant, agriculture and animal, informatics,contract manufacturing, and genetic
testing. Companies with core businesses such as these require highly skilled
employees with string problem solving, creative thinking, and scientific skills.

Biotechnology/biomedical companies are deeply concerned over the shortage of
workers with the skills needed to keep pace with technology. At the same time,
the workforce is severely challenged by corporate downsizing and relocation, and
the need to keep pace with technology. The education, training, and information
available to most workers are often insufficient to deal with technology-driven
changes in the workplace.

To help respond to the gap between the demand for workers with specific skills
and the availability of workers with those skills, the Washington State Board for
Community and Technical Colleges (SBCTC) sponsored this project through
Shoreline Community College to develop skill standards for the Biotechnology/
Biomedical industry. This project was conducted in accordance with SBCTC
guidelines for developing skill standards and was provided oversight by a steering
committee consisting of representatives from business and education. Industry,
labor and education are very committed to the development of assessments and
curriculum in Washington State based on these skill standards. In fact, a
concurrent project to upgrade assessments and curriculum at the high school and
community college level was launched in January 2001, with the results due in
the summer of 2001. For additional information and updates, contact Shoreline
Community College,Office of Vocational Instruction, or the State Board for
Community and Technical Colleges in Olympia.
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The 21st century has been declared “The Biotechnology Century.” Certainly, this is
a time of great excitement and promise. Medical and scientific breakthroughs
will change the world in ways we have yet to imagine. Biotechnology affects
many aspects of our lives:  how we fight and treat diseases; how we eat and
provide for our families; and how our economy grows and jobs are created.

The Seattle metropolitan area and Washington state have long been a leading
center of technology advancement. The region is now becoming increasingly well
known as one of the premiere biosciences centers in the world. This is an
industry that thrives due to the state’s world-class research institutions, pervasive
entrepreneurial spirit, the region’s rapidly growing financial wealth,and
unsurpassed quality of life that makes it one of the most desirable places of all
to live, work and play.

The technology foundation of Washington’s biosciences community is the cutting
edge research conducted at the University of Washington, Washington State
University, Fred Hutchinson Cancer Research Center, and Battelle/Pacific
Northwest National Laboratory. More than one-half of the biotechnology and
medical device firms in the state are founded on technologies developed at these
institutions.

Here are some facts about Washington’s biosciences industry based on 1999
data derived from Info.Resource,Inc., publisher of www.WaBio.com (Washington
Biotechnology & Medical Technology Online):

There are over 160 biotechnology and medical device companies in
Washington. Around 44% were formed in the last five years, with new
company formation continuing at a steady pace.

The majority of companies (51%) are focused on research and development
of therapeutic products, followed by diagnostics (32%),plant, agriculture
and animal (4%), and other, including informatics,contract manufacturing,
and genetic testing (13%).

At the close of 1999, total aggregated biotechnology and medical
technology industry employment in the state exceeded 15,000 people, an
increase of 12.6% from 1998. Biotechnology employment exceeded 8,100,
an increase of 9.6% from the prior year. Medical technology employment
exceeded 6,800, an increase of 16.7%. It is estimated that these two
sectors combined indirectly employ more than 37,000 people currently in
the state of Washington.

Conservatively, biosciences companies within the state are projected to
directly employ more than 27,000 by 2005, with indirect employment
exceeding 67,500.

Washington’s biotechnology and medical technology industry continues to
be diverse in size with the top ten largest companies employing 63% of the
industry total, while 70% of the companies employ fewer than 50 people.

The majority of the industry employment is concentrated in the greater
Seattle metropolitan area.

4 Overview

The State 
of the Industry



Bothell has 24% of the statewide industry total, Redmond 21%, Seattle 42%, with
the balance distributed throughout the state.

As we enter the 21st century, we are witnessing the convergence of biotechnology
and medical technology with informatics, genomics,protoeonomics, kineomics,
advanced materials,and telemedicine—areas in which companies and research
institutions in Washington state excel. This convergence of technology is resulting
in the formation of new companies which will position the state at the forefront of
new technology research and development well into the new centur y, nationally,
as well as globally.
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T
he National Skill Standards Board was established by Congress in
1994 to encourage the creation and adoption of a national system of
voluntary skill standards that would enhance the ability of the U.S. to
compete effectively in a global economy. Several voluntary skill
standards projects have been developed by various industries in full

partnership with education, labor and community-based organizations. The intent
is to have voluntary skill standards that are flexible, portable,and continuously
updated and improved.

Skill standards are performance specifications that identify the knowledge,skills
and abilities an individual needs to succeed in the workplace. They are critical to
improving workforce skills,raising living standards, and improving the
competitiveness of the U.S. economy. To be effective,skill standards must reflect
the consensus of biotechnology/biomedical professionals.

Skill standards provide measurable benchmarks of skill and performance
achievement. They answer two critical questions: What do workers need to know
and be able to do to succeed in today’s workplace?  And, How do we know when
workers are performing well?  Without this fundamental information,employers do
not know whom to hire or where to focus their limited training dollars; employees
and new entrants to the workforce do not know what they need to do to improve
their performance;  educators do not know how to prepare students for the
challenge of the workplace.

Voluntary, industry-based skill standards should be:

Responsive to changing work organizations,technologies and market
structure.

Benchmarked to world-class levels of industry performance and free from
gender, racial, or other forms of bias.
Tied to measurable,competency-based outcomes that can be readily
assessed.

Inclusive of basic reading, writing, and critical thinking skills.

Useful for qualifying new hires and continuously upgrading employees’ skills.
Applicable to a wide variety of education and training providers,both work
and school-based.

Based on a relatively simple structure to make the system user-friendly.
A cooperative effort among all stakeholders.

Developed independently of any single training/education provider or type of
education/training provider.
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In today’s workplaces, the only constant is change. Jobs that once were relatively
simple now require high performance work processes and enhanced skills.
Because skill standards reflect changing workplace realities, they are a tool that
can be used by applicants and employees to access greater career opportunities.

National recognition of skill standards in career fields provides a common basis
for certifying achievement against those standards, thereby allowing for the
portability of skills across geographic areas, companies and careers.

Updating skills and knowledge is now a lifelong endeavor, causing many
employers and employees to spend more effort, time, and money on education
and training. Skill standards provide benchmarks for making education and
training decisions, shaping curricula,and directing funds toward highest value
education and training investments.

Skill standards benefit all the stakeholders—business,labor, educators,
government, and the community. The success of a skill standards development
project and its usefulness to the community is dependent on the full participation
and commitment of all stakeholders. These benefits can be used as a
benchmark for evaluating the effectiveness of collaborative efforts.

EMPLOYERS can use skill standards to establish personnel qualification
requirements. Interviews, performance reviews, and productivity can be evaluated
and assessed to a higher degree of accuracy and efficacy. Employers are also
able to identify core competencies and workers’abilities to demonstrate
competencies. By matching competencies to critical work functions and key
activities,employers can significantly improve efficiencies and productivity.
Performance-based skill standards also provide a vehicle for varying degrees of
job certainty and the structure for establishing competency-based pay scales. In
addition,employers use skill standards to:

Align personnel qualification requirements with nationally adopted
certificates of competence.
Modify employee training.

Simplify measurement of employee training effectiveness.
Assess employee skill levels based on industry standards.

Match employee skills to the work needed.

More easily document employee skills, training needs,and performance
criteria.
Improve consumer satisfaction and confidence through better developed
evaluation skills for customer contact personnel.

Improve employee satisfaction and morale by clarifying expectations.

Improve quality, productivity, time-to-market and competitiveness.
Achieve  business goals.

Partner with education and labor in developing school-to-work initiatives.

8 National Context
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EDUCATORS can identify core competencies and assessments based on the skill
standards and implement them in their curricula. Students can then be required
to demonstrate competency throughout their coursework. Academia and industry
can build a cohesive relationship through a like-minded expectation of student
competencies and work readiness. This enhances an instructor’s ability to teach
information consistent with industry’s entry level expectations and needs. In
addition, educators use skill standards to:

Partner with business and labor in developing school-to-work initiatives.
Provide effective, targeted instruction.

Develop benchmarks for certificates of competence earned by students.

Communicate what companies expect of employees.
Develop new and evaluate existing curriculum and programs based on
industry needs.

Develop assessments to evaluate skills,knowledge, and abilities in
classrooms and internships.
Develop a common language on workforce preparation with business and
labor.

Improve relationships with local businesses, labor unions, other educators
and agencies.

Provide students with relevant career education and counseling.

LABOR UNIONS can use skill standards to gain support for company-sponsored
worker training programs and to identify career paths for workers within
companies and industries. Unions can provide this information to union
members and develop strategies to improve career mobility and stability. Skill
standards help unions to:

Improve member value to the company.
Provide a greater worker voice in the company.
Link skill standards to increased training and upward career mobility for
union members.
Assist employers to match employee skills to the work needed.
Develop skills-based training and certification initiatives that complement
union apprenticeship programs.
Communicate effectively with employers about worker training and retraining
needs.
Cooperate with education and industry in developing school-to-work
initiatives.
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How Skill Standards 
Benefit Educators

How Skill Standards 
Benefit Labor Unions



SKILL STANDARDS assist students in making career choices by providing industry
expectations for success in the workplace. In addition,standards-based
curriculum and assessments provide students with credentials that certify work-
readiness. Work-ready students can anticipate being hired at higher rates of pay
and can experience faster advancement in their chosen fields. Workers can
accurately assess their skills against those required for career advancement and
plan effectively for their career pathways. They can determine the skills and
abilities needed for advancement or transfer within industries,and determine the
continuous learning and training they need to upgrade their skills. In addition,
students and workers can use skill standards to:

Achieve clarity regarding what they are expected to learn and how to prepare
for work.
Enter and reenter the workforce with better control of their choices of high
paying jobs requiring high skills.
Accurately assess business expectations of the skills needed for positions
and careers of their choice.
Improve mobility and portability of their credentials.
Obtain certification of competence in the skills they gain through experience,
school, training, or self-study.
Enhance their performance and achievement by self-evaluation against
known standards.
Be active contributors to the activities that make their organizations
successful.

GOVERNMENT can provide information that will ensure a better skill match
between workers and employers and initiate education reform to better educate
future members of the workforce. Skill standards better enable agencies to
provide options for career and job mobility and link learning to the needs of the
workplace. In addition, government can use skill standards to:

Assist in the development of a highly skilled, high-quality, and competitive
workforce and industry base.
Evaluate the effectiveness of publicly-funded education and training.
Increase opportunities for under -represented populations by making public
the information that defines the skills required for success,and by
facilitating the national adoption of those definitions and their use.
Support the creation of high performance organizations to improve living
standards for all members of the population.
Facilitate collaboration between educators and industr y.
Communicate the need and basis for education reform to business,
education, labor, and the community-at-large on both local and national
levels.
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How Skill Standards 
Benefit Government

How Skill Standards Benefit
Students and Workers



The skill standards generated in this project are designed to be used by
participating education partners to develop or modify curriculum at the high
school and community college level. By providing the necessary input from
industry, this skill standards document is a first step in curriculum development
to serve the Biotechnology/Biomedical industry in particular, and to demonstrate
what can be done across various industries.

In order to keep current with a rapidly changing workplace,standards need to be
reevaluated and updated on a regular basis, with full partner participation at
each step. New technological developments impact the ways that workers
organize and apply their skills, including time management and interpersonal
relationships. Increased technological complexity may simplify some of the job
tasks but make others more intricate. Today’s successful
biotechnology/biomedical workers are challenged to acquire a broader range of
decision making and customer service skills as well as keep current with
emerging technologies. Ongoing changes like these must be reflected in
curriculum in order to meet the needs of industry, where expectations for workers
are evolving.

Step 1:  Skill Standards Identification

Compile and research existing standards in related jobs and careers.

Conduct focus groups to identify critical work functions and key activities,
define key activity performance indicators, and identify technical knowledge,
foundation skills,and personal qualities.
Conduct a survey of current workers to determine the level of SCANS
(employability) skills required for each job.

Develop work-related scenarios to place the skill standards in the context of
the work environment.

Validate the data gathered from focus groups.
Disseminate skill standards information to involved parties from industry,
education,and labor for their review and editing.
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Skill Standards to Curriculum:  

A Continuous
Development Process

A model of continuous 
improvement for economic

development:  

Using Skill Standards



Step 2:  Assessment
Develop assessments through the collaboration of industry and education to
reflect competent performance as defined by the skill standards.

Collect evidence of a person’s ability to perform at the levels determined by
the skill standards.

Determine present skill level through direct and indirect evidence by
assessing a student, trainee, apprentice,prospective worker, or worker
seeking additional training.
Use products and items produced by the person being assessed as direct
evidence.

Gather supporting information to use as indirect evidence.

Assess results using the criteria of validity, currency, authenticity, and
sufficiency.
Demonstrate validity using a tangible item or record of action.

Demonstrate authenticity by having the individual being assessed produce
the item or specific piece of a team-effort.
Demonstrate sufficiency by providing enough evidence to match key tasks
and performance criteria as defined in the skill standards.

Step 3:  Curriculum Development
Identify necessary competencies based on the skill standards information
and assessments.
Develop program outcomes for specific academic and training programs,
including Tech Prep, 2-year, and apprenticeship programs.

Perform gap analysis to determine changes or additions to be made to
curriculum.

Revise existing curriculum to better meet the current and future needs of the
industry.
Develop new curriculum and establish new programs based on these
competencies.

Step 4:  Articulation
Develop models to support the articulation of program outcomes and
competencies between academic and training systems.

Establish articulation agreements between existing programs to ensure
portability of skills.

Connect competencies and Certificates of Competence with benchmark
documentation to build national portability systems.

A continuous exercise is necessary:  all partners must revise and verify skill
standards on a regular basis. For national economic development success,
curriculum and current training methods must be updated to meet workplace
standards.

Individual workers must have access to clearly stated competency goals and
direct access to skill development assistance. With cooperative effort on local
and national levels, we can begin to resolve the workforce shortages in the
Biotechnology/Biomedical industry that face us today.
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The Pyramid of Competencies is a depiction of skill standards in three
broad skill categories.

Tier I
Tier I represents the broadest level of competencies, and is the set

of employability (SCANS) skills,knowledge, abilities, and personal
qualities required of all workers to be successful in today’s

workplace. These are the universal skills that are needed to
apply technical knowledge and tools effectively.

Tier II
Tier II represents technical skills, knowledge,and

abilities common to all jobs within a cluster across
all industries or industry sectors. For workers in

biotechnology manufacturers,for example,
knowledge of the applicable federal, state,and local laws would be applicable
across all sectors.

Tier III
Tier III represents industry-specific technical skills,knowledge,and abilities that
are unique to individual jobs or clusters and are the most prone to rapid change.
For example,many workers need to upgrade their skills based on sudden market
shifts.

Pyramid of
Competencies
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D
uring the data-gathering process of this project, employability skills
for biotechnology/biomedical careers were identified.
Employability, or workplace skills,are basic academic and
foundation skills needed to build more advanced competencies.
The foundation skills are based on broad workplace categories,

known as SCANS (Secretary’s Commission on Achieving Necessary Skills, U.S.
Department of Labor). This federal report issued in 1991 identifies 37 foundation
and workplace competencies required for work readiness.

SCANS are comprised of a three-part foundation of skills and personal qualities
and five workplace competencies needed for successful job performance in
today’s workforce. Professionals currently working in the field were asked to
identify the level of difficulty for each of the 37 SCANS skills most required for
successful workplace performance in each cluster. The information in the charts
on the following pages was compiled by taking a weighted average of the
responses across the cluster. This summary information provides a general view
of the key workplace skills deemed relevant and necessary for the front line
worker in Biotechnology/Biomedical,as well as providing the foundation for the
employability skills within the skill standards.
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Employability Skills:
SCANS Profile

Basic 
skills 

Reading

Writing

Arithmetic

Mathematics

Listening

Speaking

Thinking 
skills

Creative Thinking

Decision Making

Problem Solving

Visualization

Knows/Learns

Reasoning

Personal 
qualities

Responsibility

Self-worth

Sociability

Self-management

Integrity/Honesty

Workplace 
competencies

Utilizing Resources

Interpersonal Skills

Utilizing Information

Using Systems

Using Technology
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The ADVANCE™ Workplace Standards Skill Inventory from Advance Educational
Spectrums, Inc., was used to capture industry views on foundation skills for
biotechnology/biomedical workers. Industry professionals ranked the SCANS skill
levels required. The chart on the following pages contains information created by
taking the average of the profiles across the clusters. This summary information
provides a general view of the key foundation skills deemed relevant and
necessary for the entry-level biotechnology/biomedical worker.

Sample survey questions from the
ADVANCE™ Workplace Standards 

Skill Inventory



0 1 2 3 4 5

BASIC SKILLS

Demonstrates Effective Reading Strategies Identifies relevant details,facts,specifications; interprets and
summarizes

Demonstrates Effective Writing Strategies Composes and edits documents for appropriate audience and
purpose

Applies Arithmetic Processes Converts numerical data and predicts arithmetic results

Applies Mathematics Processes Summarizes and translates mathematical data

Demonstrates Effective Listening Skills Interprets,clarifies,and influences communication

Demonstrates Effective Speaking Skills Presents complex ideas and information and actively participates in
discussion

THINKING SKILLS

Applies Creative Thinking/Generates Ideas Develops and applies creative solutions to new situations

Applies Decision-making Strategies Analyzes situation and considers risks,implications, and multiple
viewpoints

Recognizes and Solves Problems Examines information,analyzes possible causes,recommends
action plan

Demonstrates Visualization Analyzes relationship between parts/whole and process/procedure

Knows How to Learn Investigates and applies new learning techniques and tools

Applies Reasoning Skills Analyzes logic/principle and examines information for relevance 
and accuracy

PERSONAL QUALITIES

Demonstrates Responsibility Works with minimal supervision and pays attention to details

Demonstrates Belief in Self-worth Accepts responsibility for own behavior and understands impact  
on others

Demonstrates Sociability in Groups Takes active interest in others and establishes rappor t

Demonstrates Self-management Sets and adjusts goals,and demonstrates commitment to self-
improvement

Demonstrates Integrity/Honesty Demonstrates commitment to personal and social improvement
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Foundation Skills 
and Personal Qualities

Core
Competencies

SCANS Survey 
Results



0 1 2 3 4 5

MANAGEMENT OF TIME & RESOURCES

Manages Time Prepares schedule and prioritizes,monitors,and adjusts tasks

Manages Money Not applicable

Manages Materials/Facilities Acquires/distributes supplies and equipment

Manages Human Resources Not applicable

MANAGEMENT & USE OF INFORMATION

Acquires/Evaluates Information Acquires/evaluates information

Organizes/Maintains Information Analyzes organization of information and transfers information
between formats

Interprets/Communicates Information Interprets information; prepares basic summaries and reports

Uses Computers to Process Information Manipulates,integrates,and modifies information; uses networks

INTERPERSONAL SKILLS

Participates as Team Member Works to improve team skills and encourages/supports team
members

Teaches Others Conducts task-specific training and coaches others to apply related
concepts

Serves Customers Demonstrates sensitivity to customer concerns/interests

Exhibits Leadership Understands and adheres to standards; demonstrates commitment
to excellence

Negotiates Agreements Understands negotiations process and identifies conflicts

Works with Diversity Demonstrates awareness of diversity

UNDERSTANDING & 
MANAGEMENT OF SYSTEMS

Understands System Understands system organization and follows processes and
procedures

Monitors/Corrects System Performance Adjusts and monitors system operation and troubleshoots system
malfunction/failure

Improves/Designs Systems Suggests system modifications and improvements

USE OF TECHNOLOGY

Selects Appropriate Technology Understands requirements of the task and technological results

Applies Technology to Task Understands operation/interaction and manipulates technology
for desired results

Maintains/Troubleshoots Technology Identifies,corrects,and troubleshoots malfunctions and failures
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Foundation Skills 
and Personal Qualities

Core
Competencies


